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ABOUT NTIS 


As acornerstone of the technological publishing structure in the 
United States, the National Technical Information Service (NTIS) is 
a key participant in the development of advanced information 
products and services for the achievement of U.S. productivity and 
industrial innovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

* Federally-generated computerized datafiles, databases, 
and software. 

* Licensing U.S. Government-owned patents. 

NTIS also manages: 

¢ the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced by 
Federal agencies. 

¢ the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, catalogs, 
and other information products linking U.S. firms to key 
and selected U.S. Government technologies, inventions 
available for licensing, and laboratory contacts. 

Consequently, NTIS is one of the world's leading processors of 
speciality information. 

Full summaries of current U.S. and foreign research reports and 
other specialized information, in hundreds of subject categories, 
are published regularly by NTIS in a wide variety of newsletters, 
journals, and indexes and in a variety of subscription formats for 


other Federal agencies. The complete texts of the technical reports 
cited are sold in paper and microform. 


— 


Approximately 70,000 information items from U.S. and foreign 
government sources are added to the NTIS collection annually. 
These consist of some 55,000 technical reports plus computerized 
datafiles, databases, and software and proceedings, guides, 
manuals, and other items. Anyone seeking the latest technical 
reports or wanting to compile unique subject groups of abstracts 
may either subscribe to a current awareness bulletin or search the 
NTIS Bibliographic Database online using the services of vendors 
or organizations that maintain the NTIS database for public use. 
The entire database in machine processable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research from 
worldwide information sources are available as NTIS Published 
Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may subscribe 
to a standing order microfiche service (SRIM) which enables them 
to automatically receive the full texts of only those documents 
relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Germany and Eastern Europe now make up over 
20 percent of the NTIS collection. 

NTIS sells its technical information products and services under 
the provisions of Title 15 of the U.S. Code. The law established a 
clearinghouse for scientific, technical, and engineering information 
within the Department of Commerce and directed that it be self- 
supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales of 
its products. Costs are not covered by tax-supported 
Congressional appropriations. 
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HOW TO ORDER 


Availability 


NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&l|), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that 
immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word "Subscription" or "Standing Order" printed in the 
primary availability statement. Reports not available from NTIS 
have the words “not Available NTIS" printed there. 


Not Available NTIS 

To find where to order reports listed as "Not Available NTIS” look 
at the entry just before the abstract for the secondary availability 
statement. There are a variety of statements on availability varying 
from an entry that tells where the report was published to specific 


ordering instructions such as “paper copy available from ERIC 
Document Reproduction Service." When NTIS can supply specific 
ordering instructions, it does so. However, when such information 
is not available to NTIS, contact your local librarian, who may be 
able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such as 
“PC A01", youcan place your order directly with NTIS. Areport may 
be available in paper copy (PC) or microfiche (MF) or both; if both 
forms are available, price codes will be given for both PC and MF. 
Software programs and datafiles are available as tapes (T) or 
diskettes (D). To determine the current price, consult the price- 
code table printed on the outside back cover of the most current 
issue of GRA&I. Then, please use the order form bound into 
GRA&l, or a copy, to place your order. Be sure to include the NTIS 
order number, the quantity, form, and the order fulfillment options 
you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS' marketing 
efforts. Please include this code when ordering. 
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3 Regular handling for reports not in stock (requiring reproduction) normally takes 2 to 8 days to process. 
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HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS 
subject classification. This scheme uses 38 broad subject 
categories which are further separated into over 350 
subcategories. The full bibliographic citation is given only once 
in the report announcements section under its primary NTIS 
category. There are no cross references except in the indexes. 
Within a subcategory, entries are listed alphanumerically by the 
NTIS order number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&l. The titles of the broad subject categories 


are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of the 
Reports Announcements section of the journal. In the body of the 
journal, each entry is assigned a six digit abstract number which 
appears in italics above the report accession number. The digit 
on the extreme left indicates the year that the item is announced 
(for example 100,001 will be the first one for 1991). The abstract 
numbers run consecutively from the first issue each year through 
the last. Specific citations can be located by searching the 
indexes by keyword, personal author name, corporate author, 
contract or grant number, organization report number, or NTIS 
order number. The abstract number of the main entry in the 
Reports Announcement section is given with each index entry. 
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Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propellants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
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Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental impact Statements; Noise Pollution & Control; Pesticides 
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Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Heaith Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Plasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 





subsets. 


Descriptions, PR-832. 





The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


For further information, request the free NTIS Subject Category 
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* Computers, Control & * Problem-Solving Information for 
Information Theory State & Local Governments 

* Electrotechnology * Transportation 

* Energy * Urban & Regional Technology 

* Environmental Pollution & Control & Development 


All are weekly publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161 or call (703) 487-4630. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Governmentresearch and development ata cost 
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ABOUT Published Searches® are bibliographies with full abstracts on topics prepared in 
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Bibliographic Database and international databases, cover a variety of subjects from food 

SEARCHES sciences to pollution to management and so on. To get a copy of the Master Catalog of 
Published Searches® listing the more than 3,000 bibliographies available, ask for PR-186/GAR. 
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PRODUCT Paper copy (PC)—copies or reprints of the original report. 
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The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


SAMPLE ENTRY 





Personal authors 





NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Report date 


Contract or grant number(s) 


Subject Category 


Subcategory 


Abstract number 036,027 


Report title 


Page count 
Report number(s) 


Abstract 


CHEMISTRY 


Physical & Theoretical Chemistry 


PB90-205196/GAR PC A06/MF A01 


SRI International, Menlo Park, CA 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


K. W. Frese, and B. G. Pound. 20 Mar 90, 102p 
SRI-PYU-2970, GRI-90-0026 
Contract GRI-5086-260-1424 


An objective of the research was to gain insight into 
the role of surface geometry, heat of reaction, force 
constants and adsorption site in the activated . . . 
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154,070 

AD-A236 846/2/GAR PC AO5/MF A01 
Defense Logistics Agency, Alexandria, VA. 
Information Resources Management Environment 
Vision and Prescription. Version 1.1. 

R. J. Knez. Apr 91, 83p 

See also AD-A236 405. 


This paper outlines a vision for DLA’s IRM environ- 
ment in the mid-1990s and beyond. It prescribes a re- 
engineered data, process, technology, and organiza- 
tional environment intended to facilitate sharing of 
data, manufacturing of information systems compo- 
nents and the assembly of applications to a custom- 
er’s order. Its tenets are achieved through a single 
image corporate data model of subject data bases, 


business process foundation modules, design to the 
‘State-of-the-Contract’ technology policy, extensive 
use of information engineering and repository method- 
ology, central development and maintenance of appli- 
cation components, distributed application assembly, 
open systems, and cooperative processing. It recog- 
nizes the need to make several paradigm shifts and 
prescribes alternative migration strategies including 
fresh start and cross model resolution evolutionary ap- 
proaches. 


154,071 

N91-24943/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA/DOD Aerospace Knowledge Diffusion Re- 
search Project. Faculty and Student Respondents. 
Summary Report No. 8. 
T. E. Pinelli, J. M. Kennedy, and T. F. White. Jun 91, 
9p NAS 1.15:104085, NASA-TM-104085 


Phase 3 of a four part study was undertaken to investi- 
ate the use of scientific and technical information 
STI) in the academic aerospace community. Three 
questionnaires that were sent to three groups (i.e., fac- 
ulty, librarians, and students) in the academic aero- 
space community were used. Specific attention was 
paid to the types of STI used and the methods in which 
academic users acquired STI. The focus is on the re- 
sponses of two of the three groups: faculty in aero- 
space departments and students enrolled in the 


USRA-funded capstone design courses. Respondents 
in both groups relied heavily upon informal sources of 
information, although students were less inclined to 
regard their personal collections of STI as important. 
Both groups relied upon most formal sources of STI 
about the same, but students reported more difficulty 
in using the formal resources. 


154,072 


N91-24951/6/GAR PC A02/MF A01 
Nati Aeronautics and Space Administration, 
Washington, DC. 

Quo Vadimus: Coming to Grips with the Informa- 
tion World. 

W. R. Blados. May 91, 10p NAS 1.15:105138, NASA- 
TM-105138 


The new information-oriented culture in which we find 
ourselves has created new relationships, new stimulat- 
ing and expanding opportunities, new methods of 
doing our work, and new environments in which we 
carry out our work. An integral part of the NASA aero- 
space research and development (R and D) process is 
the scientific and technical information (STI) associat- 
ed with it; it is both a raw material (input) and a product 
(output) of this process. Within this process, the NASA 
STI Program is tasked to provide information manage- 
ment and services, to ensure that accurate and timely 
STI is generated and entered into an appropriate infor- 
mation service and made available in a usable form to 


1 





ADMINISTRATION & MANAGEMENT 


Management Information Systems 


those who have a need for it; in essence, a means to 
exploit both internal (NASA corporate) and pertinent 
external (other governmental/industrial/foreign) infor- 
mation to meet the requirements of the R and D com- 
munity. To understand the STI Program management 
issues, it is critical to understand the role of the STI 
Program in the context of the R and D process. STI 
ene ey must become part of the accepted cul- 
ture of the R and D community, but it cannot become 
so unless adopted and accepted by it. A start should 
be made now to integrate the NASA STI Program into 
the R and D infrastructure, including funding and oper- 
ational control. Within this infrastructure, we must 
obtain management commitment, review and produce 
policy reflecting the organizational status, allocate re- 
sponsibilities, and set to work on implementing the true 
requirements of the R and D community. 


Management Practice 


154,073 

AD-A236 390/1/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar 2 of Prime Contract Awards by 
State, County, Contractor and Place. Part 1 (East- 
ern-District of Columbia). 

Annual rept. 

1990, 304p Rept no. DIOR/ST25-90-PT-1 

See also Part 2, AD-A236 391. 


This tabulation shows the net value of DoD prime con- 
tract awards over $25,000 by principal place of per- 
formance in the 50 States, the District of Columbia, 
and Puerto Rico. The data are arrayed by State, 
county, contractor name, and place. Contractor names 
and associated dollar amounts appear for each sepa- 
rate place of performance. The aggregate value of 
each contractor's awards by location is provided, as 
well as the value of contracts awarded by each De- 
fense component. 


154,074 

AD-A236 677/1/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Reconciliation of Travel Advances and Travel Liq- 
uidations. 

Master’s thesis. 

D. Gonzales. Jun 90, 75p 


This thesis was an investigation of the causes that pre- 
vented the matching of the accounting line associated 
with an advance travel payment with the accounting 
line associated with the liquidation payment or collec- 
tion for shore activities serviced by the Fleet Account- 
ing and Disbursing Center Pacific, San Diego, CA. Uti- 
lizing a random sample of 179 standard document 
num from fiscal year 1989, the researcher con- 
cluded that the two major causes preventing the 
matching of an advance to the liquidation were docu- 
ment type code errors and execution code errors. Both 
types of errors are attributable to input error. The re- 
searcher identified manual inputs, multiple activity 
processing and inadequate management reports as 
the three major barriers affecting the travel reconcilia- 
tion process. Recommendations designed to prevent 
input errors and to improve the travel accounting proc- 
ess were provided. 


154,075 

AD-A236 834/8/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. 

Life Cost: An Examination of Its Application 
in the United States, and Potential for Use in the 
Australian Defense Forces. 

Master’s thesis. 

J. D. Clark. Jun 90, 116p 


This research has two objectives: firstly, to examine 
the application of life cycle costing in the United 
States; and secondly, to discuss its potential for use in 
the decision making of the Australian Defense Forces. 
It has been found that despite almost 30 years of appli- 
cation in the United States, life cycle cost for the most 
part, is given little real attention in decision making. 
Reasons for this include: an institutional emphasis that 
accords greater attention to acquisition cost than life 

cle cost; and the dominance of a budgeteers view of 
life cycle cost as a technique for affordability analysis, 
an approach which th current state of the data does 
not readily support. Life cycle cost’s greatest potential 
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is as a criteria to evaluate and tradeoff design and lo- 
gistics issues, but it receives comparatively little em- 
phasis in the U.S. in these areas. For Australia to avoid 
the problems experienced in the U.S., there needs to 
be acceptance at all levels of the concept of life cycle 
cost, and what it is trying to achieve. Since the corner- 
stone of the techniques of life cycle cost analysis is the 
data, an accounting system capable of capturing direct 
and indirect costs is needed. This study contains 
seven broad points for Australia to consider in imple- 
menting the techniques and concept of life cycle cost. 


154,076 

DE91012413/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Satisfying stakeholders for successful project 
management. 

L. A. Mallak, H. A. Kurstedt, and G. R. Patzak. Mar 
91, 22p DOE/DP/48058-T8 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


Successful project management has been defined as 
balancing the triangle of the cost, schedule, and qual- 
ity criteria. For example, if the project manager must 
meet a tighter schedule, he or she must know the 
effect on specifications and/or cost. Except in cases 
of greater efficiency, the specifications must relax 
and/or the cost must increase. This classical triangle 
applies to all levels of management, including program 
management. Today, successful project management 
cannot be secured by meeting just these three tradi- 
tional criteria. We must meet the cost, schedule, and 
quality criteria and, in doing so, we must satisfy the 
stakeholders of the project. Why are stakeholders now 
an issue. Haven’t project managers always had to con- 
tend with stakeholders. |’ll address why stakeholders 
have risen in visibility, power, and influence in project 
management. To satisfy our stakeholders, we must 
know who they are. I'll identify categories of stakehold- 
ers, identify their main interests, assess the power of 
each category, locate the channels this power is exer- 
cised through, design ways to address stakeholder ex- 
pectations, and discuss how stakeholder satisfaction 
strategy can be implemented in project management. | 
argue that satisfying stakeholders is a compromise. 
Stakeholder satisfaction relies on information about 
the three success criteria plus assurances on data and 
information accuracy and reliability (and also assur- 
ances past problems have been fixed and reoccur- 
rence minimized). Project managers will dramatically 
increase their potential to manage projects successful- 
ly if they understand who their stakeholders are, each 
stakeholder’s agenda, stakeholder power and how it’s 
used, how to satisfy stakeholders, and ways to actively 
and sincerely seek and address stakeholder concerns. 
8 refs., 1 fig. 


154,077 

DE91012425/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Why engineers must know and manage organiza- 
tional culture. 

H. A. Kurstedt, L. A. Mallak, E. M. Howard, and P. S. 

Kurstedt. 1990, 15p DOE/DP/48058-T4 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


The engineering manager’s success is being judged 
more and more on qualitative measures concerning 
the human elements of their work. These new meas- 
ures require engineers to become as skilled and at 
ease with the tools, methods, and techniques for quali- 
tative issues as they are with more traditional quantita- 
tive tools, methods, and techniques. To achieve suc- 
cess toward these qualitative measures demands 
nothing short of a new way of thinking, indeed a new 
culture embodying new values and traditions. Engi- 
neering managers must use culture change mecha- 
nisms along with their other management tools so they 
can better understand and manage culture. They must 
view concepts such as just-in-time, total quality man- 
agement, and continuous performance improvement 
as integral to culture change efforts -- these concepts 
and corresponding programs require an underlying cul- 
ture to create an environment for change. Engineers 
who want to manage and change culture and commu- 
nicate these changes must become comfortable with 
hoopla and symbolism to add drama and life to their 
words and plans. Engineers must understand the ele- 
ments of culture, become effective communicators, 
and master ths wuts, methods, and techniques of cul- 
ture change. 15 refs., 4 figs. 


154,078 

DE91012428/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Effects of information availability on the group 
consensus process. 

R. G. Fulmer, C. P. Koelling, A. R. Doss, and H. A. 
Kurstedt. 1990, 14p DOE/DP/48058-T7 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Can a group reach consensus without the right infor- 
mation. To support group interaction, groupware must 
provide the correct amount and kind of information. 
This pilot study tests the relationship between informa- 
tion availability and consensus. Availability includes 
amount of information, as well as the usefulness of in- 
formation. Does the group have enough information. 
Does the group have and use the right information. 
Discovering the information availability/consensus re- 
lationship may help decide whether or not consensus 
is desired under certain information circumstances. 5 
refs., 2 tabs. 


154,079 

DE91012665/GAR PC A03/MF A01 
Federal Information Exchange, Germantown, MD. 
Minority research and education information serv- 
ice: Design, develop, pilot test and implement on- 
line access for HBCUs and government agencies. 
Progress report. 

Nov 90, 13p DOE/ER/75602-1 

Contract FG05-90ER75602 

Sponsored by Department of Energy, Washington, DC. 


Short communication. 


154,080 
N91-24463/2/GAR PC A06/MF A01 
_— for Space and Advanced Technology, Fairfax, 


Microgravity Strategic Planning Exercise. 

Final Report. 

R. Halpern, J. Downey, and H. Harvey. 15 Apr 91, 
109p NAS 1.26:188021, NASA-CR-188021 
Contract NAS8-38669 


The Center for Space and Advanced Technology sup- 
ported a planning exercise for the Microgravity Pro- 
—= management at the Marshall Space Flight 

nter. The effort focused on the status of microgra- 
vity work at MSFC and elsewhere with the objective of 
preparing a goal-oriented strategic planning document 
which could be used for informational/brochure pur- 
poses. The effort entailed numerous interactions and 
presentations with Field Center programmatic compo- 
nents and Headquarters personnel. Appropriate mate- 
rial was consolidated in a draft format for a MSFC Stra- 
tegic Plan. 


154,081 

N91-24599/3/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Evaluation of the Total Quality Management Imple- 
mentation Strategy for the Advan Solid Rocket 
Motor Project at NASA’s Marshall Space Flight 
Center. 

M.S. Thesis. 

H. F. Schramm, and K. W. Sullivan. May 91, 148p 
NAS 1.15:103533, NASA-TM-103533 


An evaluation of the NASA’s Marshall Space a 


Center (MSFC) strategy to implement Total Quality 
Management (TQM) in the Advanced Solid Rocket 
Motor (ASRM) Project is presented. The evaluation of 
the implementation strategy reflected the Civil Service 
personnel perspective at the project level. The exter- 
nal and internal environments at MSFC were analyzed 
for their effects on the ASRM TQM strategy. Organiza- 
tional forms, cultures, management systems, problem 
solving techniques, and training were assessed for 
their influence on the implementation strategy. The in- 
fluence of ASRM’s effort was assessed relative to its 
— on mature projects as well as future projects at 


154,082 


N91-24936/7/GAR PC A09 





National Aeronautics and Space Administration, 
Washington, DC. 

Management: A Bibliography for NASA Managers. 
Mar 91, 195p NAS 1.21:7500(25), NASA-SP- 
7500(25) 


This bibliography lists 731 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical Information System in 1990. Items are se- 
lected and grouped according to their usefulness to 
the manager as manager. Citations are grouped into 
ten subject categories: human factors and personnel 
issues; management theory and techniques; industrial 
management and manufacturing; robotics and expert 
systems; computers and information management; re- 
search and development; economics, costs and mar- 
kets; logistics and operations management; reliability 
and quality control; and legality, legislation, and policy. 


Personnel Management, Labor 
Relations & Manpower Studies 


154,083 

AD-A236 851/2/GAR PC A18/MF A03 
Judge Advocate General’s School, Charlottesville, VA. 
Law of Federal Labor-Management Relations. 

Final rept. 

Jun 91, 408p Rept no. JA-211-91 


The casebook contains a compilation of cases and 
materials on labor management relations. The case- 
book contains seven chapters, the first providing an 
introduction to the practice of Federal sector labor law, 
and the remaining six chapters dealing with a major 
area of Federal sector labor law. Chapter (2) address- 
es the process by which a union becomes an exclusive 
representative of a — of employees. Chapter (3) 
deals with collective bargaining. This includes matters 
which are not to be negotiated, matters which may be 
negotiated at management's option, and matters man- 
agement must negotiate. Chapter (4) deals with the 
procedures to be followed when management and the 
union cannot agree on a matter which is negotiable 
(impasse procedures). Chapter (5) deals with unfair 
labor practices. Chapter (6) deals with grievances and 
arbitration. Chapter (7) addresses judicial review. 


154,084 

AD-A236 863/7/GAR PC A03/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Civilian Manpower Statistics, Quarter Ending 
March 31, 1991. 

Quarterly rept. 

31 Mar 91, 21p Rept nos. DIOR/M04-91/02, M0-4 


Civilian Manpower Statistics is a quarterly publication 
which provides statistical information on the civilian 
work force of the Department of Defense (DoD), with 
the exception of personnel of the National Security 
Agency, the Defense Intelligence Agency, and person- 
nel paid from nonappropriated funds. It is produced pri- 
marily from a computerized data base developed and 
maintained by WHS/DIOR from monthly information 
provided to the Office of Personnel Management on 
SF113-A, Monthly Report of Federal Civilian Employ- 
ment. 


154,085 

DE91012420/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

How to increase meeting effectiveness and effi- 


ciency. 

M. Grunau, and H. A. Kurstedt. 1991, 13p DOE/DP/ 
48058-T13 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


In this paper, | present a model adapted from control 
theory to gain insight into the dynamics of meetings. | 
relate the system controller and feedback sensor in 
the model to the role of the facilitator in meetings. By 
drawing parallels between the control theory model 
and the adapted model for meetings, | came up with an 
operational definition of a group facilitator and derived 
the following hypothesis: Providing facilitators with in- 
formation about group members prior to the meeting 
will improve their effectiveness and efficiency in facili- 
tating the meeting. Such information, for example, 
could include the group members’ personality types 
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measured with the Myers-Briggs Type Indicator or their 
conflict modes measured eng = the Thomas-kil- 
mann Conflict Mode Instrument. 12 refs., 2 figs. 


154,086 

DE91012427/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Experience in designing and using a flat structure 
in a multi-project research organization. 

H. A. Kurstedt, E. J. Gardner, and T. B. Hindman. 
1990, 15p DOE/DP/48058-T6 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


In early 1986, the organization of the erg ge 
Systems Laboratories (MSL) was changed from a 
standard matrix to a flat organization. The flat organi- 
zation contributed more negative influences on the or- 
ganization and its goals than positive ones. One year 
later, the flat organization was changed to a standard 
hierarchy and most negative influences were over- 
come. Before, during, and after the flat organization, 
MSL saw significant growth in funding and in its re- 
source needs. This paper is an account of an experi- 
ence with a type of flat organization, why we changed 
to that organization, what worked and what didn’t, why 
we changed away from that organization, what we 
learned from the experience, and what we would rec- 
ommend for research organizations considering flat 
organizations. The authors include the founder and di- 
rector of MSL, a senior manager during the experience 
who informally served as historian, and a manager in 
the organization that sponsored much of MSL’s re- 
Pogey during MSL’s experience with a flat organiza- 
tion. 1 fig. 


154,087 

DE91012817/GAR 

EG and G Idaho, Inc., idaho Falls. 
Human side of value engineering. 
J. Wixson, and H. J. Heydt. 1991, 21p EGG-M- 
90540, CONF-9105167-2 

Contract ACO7-761D01570 

SAVE international conference, Kansas City, MO 
(USA), May 1991. — by Department of 
Energy, Washington, DC. 


This paper addresses people, pride and performance 
and their interrelationship with the Value Engineering 
(VE) technique. !t explores the importance of people 
for the successful application of the technique. It dis- 
cusses leadership skills, verbal and non-verbal com- 
munication, team member recognition and participa- 
tion, knowledge of right and left brain characteristics 
and the part each play in the job plan leading to the 
successful integration of philosophy and techniques to 
= change and improve performance. 14 refs., 2 
igs. 
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DE91013799/GAR PC A07/MF A01 
Brookhaven National Lab., Upton, NY. 
Organizational Cultural Assessment of Sandia Na- 
tional Laboratories. 

, _ and D. A. Crouch. May 91, 130p BNL- 
461 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


An Organizational Cultural Assessment (OCA) was 
performed at the Sandia National Laboratories (SNL) 
by administering an Organizational Culture Survey 
( ) that queried employees on the subjects of orga- 
nizational culture, various aspects of communications, 
employee commitment, work group cohesion, coordi- 
nation of work, environmental concerns, hazardous 
nature of work, safety and overall job satisfaction. 
Many of these subjects are assessed in the OCS 
through highly developed and validated scales that 
have in administered in many different types of or- 
ganizations. Some of the issues, especially the ques- 
tions on environmental, safety, and health concerns, 
are newly developed and are still being modified. The 
purpose of the OCS is to measure in a quantitative and 
objective way the notion of “culture;” that is, the 
values, attitudes, and beliefs of the individuals working 
within the organization. In addition, through the OCS, a 
broad sample of individuals can be reached that would 
probably not be interviewed or observed during the 
course of a typical assessment. The OCS also pro- 
vides a descriptive profile of the organization at one 
point in time that can then be compared to a profile 
taken at a different point in time to assess changes in 
the culture of the organization. 9 refs., 81 figs., 6 tabs. 
(ERA citation 16:021650) 
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PB91-212357/GAR 

Urban Inst., Washington, DC. 
Availability of Information for 
sessing Basic Skills Required for 


Memorandum rept. 
R. Yudd, and D. S. Nightingale. May 90, 78p 
Paes anh yy a tae ~ 

ponsor ee and Training Administra- 
tion, Washington, DC. Office of Strategic Planning and 
Policy Development. 


Concern about the future workforce needs in the U.S. 
has led to an increased interest in understanding what 
skills employers actually look for when hiring. The 
report reviews sources of information related to basic 
skills required by employers for entry into jobs below 
the professional and ial level 


PC AO5/MF A01 
and As- 
Occupa- 


and existi 

methods for assessing those skills. In the process, it 
looks at what is known about what 

when hiring for ific occupations, what is the avail- 
ability of mechanisms for assessing basic skills, and 
what are the gaps in knowledge. report includes 
conclusions and recommendations for policy and re- 
search/analysis. 
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PB91-214866/GAR PC A03/MF A01 

Department of the Treasury, Washington, DC. 

Report of the Secretary of the Treasury on Issu- 
.S. Government Securities to Small inves- 


tors. 
Mar 91, 42p 


Section 1207 of the Financial Institutions Reform, Re- 
covery, and Enforcement Act of 1989 directs the Sec- 
retary of the Treasury to report to Congress on wheth- 
er issuance of U.S. Government securities in small de- 
nominations benefits small investors, increases the 
participation of small investors in offerings of such se- 
curities, and promotes savings and thrift by the aver- 
age U.S. taxpayer. The report concludes that U.S. 
Treasury securities are readily accessible to small in- 
vestors. Treasury securities help to promote savi 
and thrift. The Treasury administers the national t 
at the lowest cost that is consistent with orderly financ- 
ing. 
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AD-A236 704/3/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

UNC Collaboratory Project: Overview. 

Technical rept. 

J. B. Smith, F. D. Smith, P. Calingaert, J. R. Hayes, 
and D. Holland. Nov 90, 48p Rept no. TR90-042 
Contract N00014-86-K-0680, Grant NSF-IRI90-15443 


This report describes a new project in computer sup- 
ported collaboration for scientific and engineering pro- 
fessionals, made possible by support from NSF, IBM, 
and ONR. For over twenty years the Department of 
Computer Science at the University of North Carolina- 
Chapel Hill has successfully conducted research on 
systems for intelligence amplification. Our longest con- 
tinuing project of this kind has been the application of 
interactive computer graphics to assist a biochemist 
elucidating the structure of a complex protein mole- 
cule. A more recent project has developed a hypertext 
based system designed to support authors of scientif- 
ic, technical, and other expository documents. Crucial 
to our success has been the selection of driving prob- 
lems whose solutions have been of significance not 
merely to us as tool builders, but also to professionals 
in other disciplines. We have used the systems we built 
to study their human users engaged in complex intel- 
lectual tasks. As computers and communication have 
become more intertwined, with great strides in the de- 
velopment of distributed systems, and with the grow- 
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ing necessity for team science, we believe the time is 
right to select a new driving problem -- support for mul- 
tiple professionals working in collaboration. 


154,092 

DE91012609/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Acqu of Japanese science and technology 
information in the United States. 

B. Kinzey. Apr 91, 23p PNL-SA-19338, CONF- 
9104255-1 

Contract ACO6-76RL01830 

National technical information service Japanese Infor- 
mation Center of Science and Technology conference, 
Washington, DC (USA), 2 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Critical needs exist in the U.S. for access to and pro- 
ductive use of Japanese scientific and technological 
(S&T) information. Japan has become a major com- 
petitor to the U.S. in numerous areas and the acquisi- 
tion of intelligence on Japanese S&T activities is be- 
coming a necessary endeavor to maintain the health of 
much of U.S. industry. Unfortunately, most American 
organizations are still relatively inexperienced in the 
acquisition and use of different foreign information 
sources compared to their Japanese counterparts. As 
in any new endeavor, would-be or should-be users 
may be unaware of the range of different information 
sources available and potential benefits or pitfalls that 
accompany their use. This paper describes some 
common sources of information on Japanese S&T ac- 
tivities and notes their associated strengths and weak- 
nesses. General cautions and recommendations re- 
garding the use of different sources compiled from 
personal and related staff experiences are also provid- 
ed. 3 refs., 1 tab. 


154,093 
DE91012858/GAR PC A12/MF A02 
Argonne National Lab., IL. 

ANL Site Response for the DOE FY1993 Informa- 
tion Technology Resources Long-Range Plan. 

C. M. Caruthers, and L. M. Boxberger. Feb 91, 252p 
ANL/TM-485 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Many participants throughout the Laboratory have 
contributed time and materials necessary to complete 
the ANL Site Response for the DOE FY1993 Informa- 
tion Technol Resources Long-Range Plan. The 
Computing Policy Committee, representatives of the 
Associate Laboratory Directors, the Strategic Planning 
Office and many members of Computing and Tele- 
communications provided extensive reviews and valu- 
able comments. Representatives of all division and 
programs, the Associate Laboratory Directors, the 
Chief Financial Officer, and the Chief Operations Offi- 
cer provided the majority of the program narrative and 
Statistics. The Computing Policy Committee provided 
overall comments and direction relative to establishing 
the long-range site strategy for computing and tele- 
communications at Argonne National Laboratory. The 
Strategic Planning Office reviewed the Site Response 
4 —w with the ANL Institutional Plan. 56 figs., 
tabs. 


154,094 
DE$1013027/GAR PC A03/MF AO1 
Oak Ri National Lab., TN. 

Tech les available from Martin Marietta 
ney | Systems, Inc. 

1991, 39p ORNL/M-1312 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This document summarizes some of the specific tech- 
nologies available from Oak Ridge National Laboratory 
(ORNL) and the other Oak Ridge plants managed and 
Pres by Martin Marietta Energy Systems, Inc. 
(Energy Systems) for the Department of Energy 
(DOE). From the beginning, we have concentrated our 
efforts on those areas of technology development for 
which we have become known as a center of excel- 
lence. Our most notable area of success is in ad- 
vanced materials. From superalloys to ceramics to 
electronic materials, Oak Ridge is internationally rec- 
ognized as a leader in advanced materials. Other 
areas where we have unique technical expertise in- 
clude: analytical instruments, waste management, in- 
telligent systems, and chemical processing. 


154,095 
MIC-91-03814/GAR 
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Peet Science and Technology Canada, Ottawa 
ntario). 

Canada. industry, Science and Technology 
Canada: eng ot oet 1989-90. 

c1990, 162p 1-1990, ISBN-0-662-58088-5 
Text in English and French (Bilingual). 


The Department’s main responsibilities are to develop 
and promote industry and science policies and pro- 
grams to build a climate for economic growth; act as a 
reasoned advocate within the federal government for 
the interests of the industrial and scientific communi- 
ties; encourage innovation, technology adoption and 
research and development; foster and recognize ex- 
cellence in industry, science and technology; support 
efforts of Canadian businesses to expand; and cham- 
pion the growth of a Canadian scientific community 
and culture. It is also responsible for regional develop- 
ment in Quebec and northern Ontario, for Aboriginal 
peoples’ economic development and for the develop- 
ment of tourism. These issues are discussed for head- 
quarters and the regions. Annexes provide statistical 
and financial tables. 


154,096 

MIC-91-04063/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Strategic choices for sub-Saharan Africa. 
Manuscript report no. 289e. 

c1991, 53p 

Microfiche only. 


In the 1980s, the development process in sub-Saharan 
Africa appeared to have become stunted: There was a 
considerable slippage in economic growth and in 
social and political institutions. These difficulties un- 
dermined the region’s research capacities and its abili- 
ty to undertake development research generally. The 
question this paper addresses is whether the Interna- 
tional Development Research Centre’s current polices 
and procedures are adequate for effective support to 
research in sub-Saharan Africa. After reviewing the de- 
velopment needs and conditions in sub-Saharan 
Africa, in comparison with other developing regions, 
the conclusion is reached that the region requires, and 
is receiving, special consideration from many donor 
agencies. 


154,097 

MIC-91-04064/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Research resources in national research institu- 
tions in eastern and southern Africa. 

Manuscript report no. 290e. 

Z. M. Nyiira. C1991, 59p 

Microfiche only. 


In recent years, support by donors and international 
development institutions for research and develop- 
ment activities in sub-Saharan Africa has increased 
and resource investment in research has grown. This 
project collated information on research resources in 
the national research institutions of Kenya, Malawi, 
Mozambique, Tanzania, and Zimbabwe. Profiles of the 
national institutions surveyed are given, along with in- 
formation on their human and financial resources, in- 
stitutional linkages, clients for and users of research 
output, and factors facilitating or limiting research. A 
pendices detail the number and quality of scientific 
staff by research sector, their sources of —- and 
budget allocations on administration and research. 


154,098 

MIC-91-04065/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Dissemination of research results: A case study of 
written documents based on the producer’s per- 
ception of the user’s needs in South-East Asia. 
Manuscript report no. 282e. 

G. Henault. c1991, 41p 

Jointly published as IIDC Working Paper 90-3. 
Microfiche only. 


The dissemination of research results (DRR) has long 
been ar nized vital step of the research life cycle. 
Consequently, the DRR has become a major preoccu- 
pation of funding agencies. This study is based on the 
experience which several research groups and institu- 
tions have had with the DRR. Exploratory in nature, 
this case study does not intend to provide statistically 
significant data; rather it is designed to provoke and 
encourage further inquiry into the area of the DRR. It 


focuses on the strategic and operational dimensions of 
the DRR. 


154,099 

MIC-91-04158/GAR PC E07/MF E01 
Saskatchewan Research Council, Saskatoon. 
Saskatchewan Research Council: Annual report 
1989-90. 

c1990, 35p 


Annual report of the Council, giving information on it’s 
Environment and Resources Technology Branch, 
Technology Transfer and Business Development 
Branch and it’s Operations Branch. This includes pe- 
troleum research, pipeline technology, minerals/ 
groundwater, biomass resources, future technology, 
computer and integrated services, equipment and ma- 
chinery development, innovation and productivity, pre- 
cision instruments, technology services, electronics, 
product testing, special projects, analytical services, 
and the Bovine Blood Typing Laboratory. Financial 
statements are included. 


154,100 

N91-25099/3/GAR PC A10/MF A02 
National Aeronautics and Space Administration, 
Washington, DC. 

Research and Technology Objectives and Plans 
Summary (RTOPS). 

Research and Technology Program, FY 1989. 

Jan 89, 210p NAS 1.15:101203, NASA-TM-101203 


This publication represents the NASA research and 
technology program for FY89. It is a compilation of the 
Summary portions of each of the RTOPs (Research 
and Technology Objectives and Plans) used for man- 
agement review and control of research currently in 
progress throughout NASA. The RTOP Summary is 
designed to facilitate communication and coordination 
among concerned technical personnel in government, 
in industry, and in universities. The first section con- 
taining citations and abstracts of the RTOPs is fol- 
lowed by four indexes: Subject, Technical Monitor, Re- 
sponsible NASA Organization, and RTOP Number. 


154,101 

PB91-216531/GAR PC A20/MF A04 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Information Resources and Services Div. 
Publications of the National Institute of Standards 
and Technology, 1990 Catalog. 

Rept. for Jan-Dec 90. 

A . Gladden. Jun 91, 463p NIST/SP-305-SUPPL- 


2 
Also available from Supt. of Docs. as SN003-003- 
03085-6. See also PB90-271818. 


Full bibliographic citations including keywords and ab- 
stracts for National Institute of Standards and Tech- 
pron (NIST) (formerly National Bureau of Standards 
(NBS)) papers published and entered into the National 
Technical Information Service (NTIS) collection are 
cited in the ‘NIST Publications Announcements’ sec- 
tion of the catalog. Entries are arranged by NTIS sub- 
ject classifications which consist of 38 broad subject 
categories and over 350 subcategories. Within a sub- 
category, entries are listed alphanumerically by NTIS 
order number. Four indexes are included to allow the 
user to identi pers by personal author, keywords, 
title, and NTIS order/report number. Each entry lists 
the appropriate title, the NTIS order number, and the 
abstract number. 


154,102 

PB91-216846/GAR PC E07/MF E07 
Lund Univ. (Sweden). Research Policy Inst. 
Technological Innovation and Environmental Con- 
cern: Contending Policy Models in China and Viet- 
nam. 

Discussion paper. 

A. Jamison, and E. Baark. c1990, 75p ISBN-91- 
86002-72-4, DP-187 

Presented at the conference, ‘Asian Societies in Com- 
parative Perspective’ held on September 30-October 
3, 1990. Sponsored by Swedish Agency for Research 
Cooperation with Developing Countries, Stockholm. 


Contents: Science and Technology Policy Reforms in 

China and Vietnam: Cultural Tensions; Fragmented In- 

novation: China’s Science and Technology Policy Re- 

forms in Retrospect; The Internationalization of the En- 

— Implications for Science and Technology 
olicy. 
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154,103 
AD-A236 527/8/GAR PC A03/MF A01 
—— Aerospace Establishment, Farnborough (Eng- 


penne irae « the Separated Flow 
ast Slender les in the. RAE 5 Metre Low- 

crane Secmmemed Wind Tunnel. 

Technical memo. 

S. P. Fiddes, D. E. Lean, and |. R. Moir. Mar 91, 27p 

RAE-TM-AERO-2209, DRIC-BR-300696 


Tests carried out on a cone-cylinder model in the 5 
metre low-speed wind tunnel have provided examples 
of the pressure distribution near the nose in conditions 
where significant values of side force occur, showing 
how this is dependent on roll angle of the nominally 
axially-symmetric body. At values of roll where the side 
force is at its maximum, comparison of the measured 
pressure distribution with that predicted theoretically, 
using an inviscid mathematical model of the separated 
flow past a slender cone, shows that the major fea- 
tures of the flow are identified reasonably well by the 
inviscid model and that the development of the side 
force at least in its major features can be described 
without the need for appeal of any additional viscous 
interaction. Further work, however, will be necessary 
to identify the mechanisms giving rise to intermediate 
values of side force. 


154,104 

AD-A236 534/4/GAR ~ ane A01 
Naval Postgraduate oy Monterey, 

Flow Visualization S of Lex esas Vorti- 
ces on a Scale Model of 2 of a F/A-18 Fighter Aircraft at 
High Angles of Attack. 

Master’s thesis. 

O. V. Cavazos. Jun 90, 164p 


A water tunnel flow visualization investigation was per- 
formed into the high angle of attach aerodynamics of a 
2% scale model of the F/A-18 fighter aircraft. The 
main focus of this study was the effect of pitch rate on 
the development and bursting of vortices generated 
from the leading edge extension in the high angle of 
attack range with and without yaw. Results of this in- 
vestigation indicate that the vortex a (rela- 
tive to the static case) moves rearward increasing 
pitch-up motion and forward with genet, coal 
down motion. For the same pitch rate, vorte: rsting 
was found to occur earlier for the pitch-down motion 
than for the pitch-up motion, implying aerodynamic 
hysteresis effects. Yawing the model generated signifi- 
cant vortex asymmetries due to the delayed vortex 
breakdown on the leeward side for yaw angles of less 
than 10 deg. The presence of these asymmetric vorti- 
ces led to undesirable side forces and yawing mo- 
ments. 


154,105 

AD-A236 541/9/GAR PC A04/MF A01 
California Inst. of Tech., Pasadena. Div. of Engineering 
and Applied Science. 

Linear Stability of a Two-Phase Process Involving 
a Steadily Pro Se Planar Phase Boundary in a 
Solid. Part 2. Thermomechanical Case. 

Technical rept. 

E. Fried. Apr 91, 62p Rept no. TR-5 

Contract NO0014-90-J-1871 


This investigation is directed toward understanding the 
role of coupled mechanical and thermal effects in the 
linear stability of an isothermal antiplane shear motion 
which pee a single planar phase boundary in a 
non-elliptic thermoelastic material which has multiple 
elliptic phases. When the relevant process is static--so 
that the phase boundary does not move prior to the 
imposition of the disturbance--it is shown to be linearly 
stable. However, when the process involves a steadily 

‘opai pagating phase boundary it may be linearly unsta- 
ble. farious conditions sufficient to guarantee the 


linear instability of the process are obtained. These 
conditions depend on the monotonicity of the kinetic 
response function--a constitutively supplied entity 
which relates the driving traction acting on a phase 
boundary to the local lute temperature and the 
normal velocity of the phase boundary--and, in certain 
cases, on the spectrum of wave-numbers associated 
with the perturbation to which the process is subject- 
ed. Inertia is found to play an insignificant role in the 
qualitative features of the aforementioned sufficient 
conditions. It is shown, in particular, that —s can 
arise even when the normal velocity of the phase 
boundary is an increasing function of the driving trac- 
tion if the temperature dependence in the kinetic re- 
sponse function is of a suitable nature. Signi 

the instability which is present in this setting occurs 
only in the long waves of the Fourier decomposition of 
the moving phase boundary, implying that the interface 
prefers to be highly wrinkled. 


154,106 

AD-A236 762/1/GAR PC A03/MF A01 
Arizona State Univ., Tempe. Dept. of Mechanical and 
Aerospace Engineering. 

Three-Dimensional Structure of Transitional 
Boundary-Layers. 

Final rept. 15 Jun 85-30 
W. S. Saric. Sep 90, 13p A’ 
Contract F49620-85-C-0089 


Experiments were performed of boundary layers un- 
dergoing instabilities and transition to turbulence. The 
experiments used multiple hot-wire anemometer tech- 
niques to study the origin and evolution of the charac- 
teristic large-scale structures of transitional boundary 
layers. Fundamental transition mechanisms, the con- 
trol of random background disturbances, and the re- 
ceptivity of the bou layer to external disturbances 
that lead to transition were studied. This work lays the 
foundation for more advanced work in boundary-layer 
transition and contro! with sound and 3-D roughness. 


89. 
AFOSR-TR-91-0508, 


154,107 

AD-A236 922/1/GAR PC AO1/MF A01 
City Coll., New York. Dept. of Physics. 

Turbulent Molecular Processes and Structures in 
Supersonic Free Shear Layers. 

Final technical rept. 

J. A. Johnson. 31 Dec 90, 4p 

Contract N00014-90-J-1239 


We used our Ludwieg tube-wind-tunnel to determine 
Reynolds number and Mach number effects on the dy- 
namics of coherent structures in a supersonic free 
shear layer. We proposed to implement fluorescence 
in NO2 as a local point density diagnostic and to devel- 
Op a capacity of simultaneous three dimensional 
measurements of velocity and Reynolds number histo- 
ries in the free shear layer and to determine as well the 
axial and transverse profiles for such a flow. Using a 
Mach number 2.5 nozzle, we have confirmed our previ- 
ously published evidence of Reynolds number sensi- 
tivity in supersonic turbulent shocklets in compressible 
free shear layers. We have determined that shocklet- 
ae entities are low velocity systems in these 
flows and have impact on the local scales associated 
with turbulent effects. We have determined a local 
evolution of coherence in the Reynolds stress data, 
using both phase coherence velocimetry and new 
techniques for direct velocity estimations, between the 
on-axis and off-axis regions of the free shear layer. We 
find that classical turbulent effects are in a long-wave- 
length range while effects accompanying chaos are at 
short wavelengths, -- with fractal dimensions which 
suggest that the observed chaotic behavior evolves 
from instabilities in flow which is topologically two di- 
mensional. 


154,108 
AD-A237 026/0/GAR PC A05/MF A01 
— Postgraduate School, Monterey, CA. 
ae amen ract of a Missile 
5 om: for Flutter Energy Definition. 
aster’s thesis. 
J. B. Hollyer. Jun 90, 77p 


Changing world scenarios and mission ponte ena 
have generated the need to retrofit an all aspect de- 

fensive missile system to Patrol airplanes. To this end 
the AIM-9 Sidewinder was selected and installed on a 
P-3 at the Navy Air Test Center for envelope expan- 
sion and separation tests. The added mass and pitch 
inertia of this system on the outer wing station may 
combine with the outer wing characteristics to cause 
catastrophic flutter. A ground vibration analysis was 
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154,109 
N21-24095/2/GAR PC A08 
—— Aeronautics and Space Administration, 


Aeronautical A 
ph acon: Continuing Bibliogra- 
ay oc NAS 131 :7037(265), -SP- 


7037 


This bibliography penetra, wag ne ten degre 
documents introduced into NASA scientific and 
technical information psn ny in Apr. 1991. po pe 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft aircraft components, 
equipment and systems; ground support systems; and 
Sudeeinns and ened Cibetin of Eecammaaies ood 
general fluid dynamics. 


154,110 
N91-24096/0/GAR PC A08 
Nati Aeronautics and Space Administration, 
fevenenen 6 Engineering: Continuing 

A Bibliogra- 

with Indexes (Supplement 263 
lar 91, 158p NAS 1.21:7037(263), NASA-SP- 

7037(263) 


This bibliography lists 517 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in Feb. 1991. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
e——— and systems; ground —_ systems; — 
general fluid dynamics. 


154,111 
N91-24097/8/GAR PC AOS 
National Aeronautics and Space Administration, 


Washington, DC. . 
phy with Indexes (Supplement 264 
Apr Lm. 159p op NAS 1.21:7037(264), NASA-SP- 


Pisces Game Pama aby te articles, and other 
documents introduced into NASA scientific and 
technical information autem & in Mar. 1991. Subject 
coverage includes: , construction and testing of 
aircraft and aircraft engines; aircraft components, 





PC A06/MF A01 

Texas A and M Univ., College Station. 

investigation into Methods of Computing 

ransonic a aE 
Progress leport, ui - 
NAS 1.26:188192, 

TAMRF-5802-91-01, NASA-CR-188192 
Contract NAG1-793 


The three dimensional quasi-analytical sensitivity anal- 
ysis and the ancillary driver = developed 


’ jally 
pace od which includes the following: (1) a three di- 
mensional transonic ba analysis ark ip aan ange 
(2) a quasi-analytical portion 
matrix elements in the quasi-analytical equations; way. a 
method for computing the sensitivity coefficients from 
the resulting quasi-analytical equations; (4) a —- 
to phermemer for comparison purposes sensitivity coef 
ficients via the finite difference approach; and (5) a 
graphics package. 


154,113 
N91-24100/0/GAR 
Texas A and M Univ., College Station 


October 15, 1991 5 


PC A08/MF A01 





AERONAUTICS & AERODYNAMICS 
Aerodynamics 


Nonequilibrium Radiation and Chemistry Models 
for A re Vehicle Flowfields, Volume 1. 
Semiannual Progress Report, Jul. - Dec. 1990. 

L. A. Carlson. Feb 91, 165p NAS 1.26:188196, 
TAMRF-6382-91-01-V-1, NASA-CR-188196 

Contract NAG1-1003 


The following subject areas are covered: the develop- 
ment of detailed nonequilibrium radiation models for 
molecules along with appropriate models for atoms; 
the inclusion of re «a ye jasdynamic coupling 
in the VSL (Viscous Shock ines code; the develop- 
ment and evaluation of various electron-electronic 
ener _ is; and an examination of the effects of 
ip. 


154,114 

N91-24101/8/GAR PC A07/MF A01 
Texas A and M Univ., College Station. 

Nonequilibrium Radiation and Chemistry Models 
for Ai re Vehicle Flowfields, Volume 2. 
Semiannual Progress Report, 

L. A. Carlson. Feb 91, 141p 

TAMRF-6382-91-01-V-2, NASA-CR-188198 

Contract NAG1-1003 


A technique was developed for predicting the charac- 
ter and magnitude of the shock wave precursor ahead 
of an entry vehicle and the effect of this precursor on 
the vehicle flow field was ascertained. A computational 
method and program were developed to properly 
model this precursor. Expressions were developed for 
the mass production rates of each species due to ad 
todissociation and photoionization reactions. Also, 
consideration was given to the absorption and emis- 
sion of radiation and how it affects the energy in each 
of the energy modes of both the atomic and diatomic 
species. A series of parametric studies were conduct- 
ed covering a range of entry conditions in order to pre- 
dict the effects of the precursor on the shock layer and 
the radiative heat transfer to the body. 


154,115 

N91-24102/6/GAR PC A03/MF A01 
Texas A and M Univ., College Station. 

Nonequilibrium Radiation and Chemistry Models 
for A re Vehicle Flowfields, Volume 3. 
Semiannual Progress Report, Jul. - Dec. 1990. 

L. A. Carlson. Feb 91, 33p NAS 1.26:188195, 
TAMRF-6382-91-01-V-3, NASA-CR-188195 

Contract NAG1-1003 


The computer programs developed to calculate the 
shock wave precursor and the method of using them 
are described. This method calculated the precursor 
flow field in a nitrogen gas including the effects of 
emission and absorption of radiation on the energy 
and composition of gas. The radiative transfer is calcu- 
lated including the effects of absorption and emission 
through the line as well as the continuum process in 
the shock layer and through the continuum processes 
only in the precursor. The effects of local thermody- 
namic nonequilibrium in the shock layer and precursor 
regions are also included in the radiative transfer cal- 
culations. Three computer programs utilized by this 
computational scheme to calculate the precursor flow 
field solution for a given shock layer flow field are dis- 
cussed. 


154,116 
N91-24105/9/GAR PC A0O1/MF AO1 
Stanford Univ., CA. 

— Aerodynamics and the Design of Wing 


ps. 
Final Report, 1 Apr. 1990 - 31 Mar. 1991. 
|. Kroo. May 91, 5p NAS 1.26:188044, NASA-CR- 


188044 
Contract NCC2-683 
No abstract available. 


154,117 
N91-24106/7/GAR 

(Order as N91-24105/9/GAR, PC ae 

1) 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Computation of Induced Drag with Nonplanar and 
Deformed Wakes. 
|. Kroo, and S. Smith. May 91, 9p 
In Stanford Univ., Nonlinear Aerodynanics and the 
Design of Wing Tips 9 p. 
The classical calculation of inviscid drag, based on far 
field flow properties, is reexamined with particular at- 


6 VOL. 91, No. 20 


tention to the nonlinear effects of wake roll-up. Based 
on a detailed look at nonlinear, inviscid flow theory, it is 
concluded that many of the classical, linear results are 
more general than might have been expected. Depar- 
tures from the linear theory are identified and design 
implications are discussed. Results include the follow- 
ing: Wake deformation has little effect on the induced 
drag of a single element wing. but introduces first order 
corrections to the induced drag of a multi-element lift- 
ing system. Far field Trefftz-plane analysis may be 
used to estimate the induced drag of lifting systems, 
even when wake roll-up is considered, but numerical 
difficulties arise. The implications of several other ap- 
proximations made in lifting line theory are evaluated 
by comparison with more refined analyses. 


154,118 

N91-24107/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Euler Flow Predictions for an Oscillating Cascade 
Using a ie Resolution Wave-Split Scheme. 

D. L. Huff, T. W. Swafford, and T. S. R. Reddy. 1991, 
19p NAS 1.15:104377, E-5933, NASA-TM-104377 
Presented at the 36TH International Gas Turbine and 
Aeroengine Congress and Exposition, Orlando, FL, 3-6 
Jun. 1991; Sponsored by Asme. 


A compressible flow code that can predict the nonlin- 
ear unsteady aerodynamics associated with transonic 
flows over oscillating cascades is developed and vali- 
dated. The code solves the two dimensional, unsteady 
Euler equations using a time-marching, flux-difference 
splitting scheme. The unsteady pressures and forces 
can be determined for arbitrary input motions, although 
only harmonic pitching and plunging motions are ad- 
dressed. The code solves the flow equations on a H- 

rid which is allowed to deform with the airfoil motion. 

redictions are presented for both flat plate cascades 
and loaded airfoil cascades. Results are compared to 
flat plate theory and experimental data. Predictions are 
also presented for several oscillating cascades with 
strong normal shocks where the pitching amplitudes, 
cascade geometry and interblade phase angles are 
varied to investigate nonlinear behavior. 


154,119 

N91-24108/3/GAR PC A08/MF AO1 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Suckdown, Fountain Lift, and Pressures Induced 
on Several Tandem Jet V/STOL Configurations. 

D. C. Bellavia, D. A. Wardwell, V. R. Corsiglia, and R. 
E. Kuhn. Mar 91, 154p NAS 1.15:102817, A-90144, 
NASA-TM-102817 


As part of a program to improve the methods for pre- 
dicting the suckdown and hot gas ingestion for jet V/ 
STOL aircraft in ground effect, a data base is being 
created that provides a systematic variation of param- 
eters so that a new empirical prediction procedure can 
be developed. The first series of tests in this program 
was completed. Suckdown, fountain lift, and pressures 
induced on several two-jet V/STOL configurations are 
described. It is one of three reports that present the 
data obtained from tests conducted at Lockheed Aero- 
nautical Systems-Rye Canyon Facility and in the High 
Bay area of the 40 by 80 foot wind tunnel complex at 
NASA Ames Research Center. 


154,120 

N91-24109/1/GAR PC A03/MF A01 
Notre Dame Univ., IN. Dept. of Aerospace and Me- 
chanical Engineering. 

Breaking down the delta Wing Vortex: The Role of 
Vorticity in the Breakdown Process. 

Ph.D. Thesis (Final). 

R. C. Nelson, and K. D. Visser. 1990, 16p NAS 
1.26:188235, NASA-CR-188235 

Contract NAG1-1156 

Presented at AGARD Symposium on Vortex Flow 
Aerodynamics, Scheveningen, Netherlands, 1-4 Oct. 


Experimental x-wire measurements of the flowfield 
above a 70 and 75 deg flat plate delta wing were per- 
formed at a Reynolds number of 250,000. Grids were 
taken normal to the wing at various chordwise loca- 
tions for angles of attack of 20 and 30 deg. Axial and 
azimuthal vorticity distributions were derived from the 
velocity fields. The dependence of circulation on dis- 
tance from the vortex core and on chordwise location 
was also examined. The effects of nondimensionaliza- 
tion in comparison with other experimental data is 
made. The results indicate that the circulation distribu- 


tion scales with the local semispan and grows in a 
nearly linear fashion in the chordwise direction. The 
spanwise distribution of axial vorticity is severely al- 
tered through the breakdown. The axial vorticity com- 
ponents with a negative sense, such as that found in 
the secondary vortex, seem to remain unaffected by 
changes in wind sweep or angle of attack, in direct 
contrast to the positive components. In addition, the 
inclusion of the local wing geometry into a previously 
derived correlation parameter allows the circulation of 
growing leading edge vortex flows to be reduced into a 
single curve. 


154,121 


N91-24110/9/GAR PC A13/MF A02 
Notre Dame Univ., IN. Dept. of Aerospace and Me- 
chanical Engineering. 

Experimental Analysis of Critical Factors Involved 
in the Breakdown Process of Leading Edge Vortex 
Flows. 

Ph.D. Thesis. 

K. D. Visser. 30 May 91, 285p NAS 1.26:188231, 
NASA-CR-188231 

Contract NAG1-1156 


Experimental crosswire measurements of the flowfield 
above a 70 and 75 degree flat plate delta ag | were 
performed at a Reynolds number of 250,000. Survey 
grids were taken normal to the platform at a series of 
chordwise locations for angles of attack of 20 and 30 
degrees. Axial and azimuthal vorticity distributions 
were derived from the velocity fields. The dependence 
of circulation on distance from the vortex core as well 
as on chordwise location was examined. The effects of 
nondimensionalization in comparison with other exper- 
imental data was made. The circulation distribution 
scales with the local semispan and grows approxi- 
mately linearly in the chordwise direction. For regions 
of the flow outside of the vortex subcore, the circula- 
tion at any chordwise station was observed to vary lo- 
garithmically with distance from the vortex axis. The 
circulation was also found to increase linearly with 
angle of incidence at a given chordwise station. A re- 
duction in the local circulation about the vortex axis 
occurred at breakdown. The spanwise distribution of 
axial vorticity was severely altered through the break- 
down region and the spanwise distribution of axial vor- 
ticity present appeared to reach a maximum immedi- 
ately preceding breakdown. The local concentration of 
axial vorticity about the vortex axis was reduced while 
the magnitude of the azimuthal vorticity decreased 
throughout the breakdown zone. The axial vorticity 
components with a negative sense, found in the sec- 
ondary vortex, remained unaffected by changes in 
wing sweep or angle of attack, in direct contrast to the 
positive components. The inclusion of the local wing 
geometry into a previously derived correlation parame- 
ter indicated that the circulation of growing leading 
edge vortex flows were similar at corresponding radii 
from the vortex axis. It was concluded that the flow 
over a delta wing, upstream of the breakdown regions 
and away from the apex and trailing edge regions, is 
conical. In addition, the dominating factors leading to 
the onset of breakdown are felt to be the local circula- 
tion of the vortex and the accompanying pressure field. 


154,122 


N91-24119/0/GAR PC A04/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 
Developing and Utilizing an Euler Computational 
Method for Predicting the Airframe/Propulsion Ef- 
fects for an Aft-Mounted Turboprop Transport. 
Volume 2: User Guide. 

Final Report. 

H. C. Chen, H. E. Neback, T. J. Kao, N. Y. Yu, and 
K. Kusunose. Mar 91, 71p NAS 1.26:181924-V-2, 
NASA-CR-181924-V-2 

Contract NAS1-18703 


This manual explains how to use an Euler based com- 
putational method for predicting the airframe/propul- 
sion integration effects for an aft-mounted turboprop 
transport. The propeller power effects are simulated by 
the actuator disk concept. This method consists of 
global flow field analysis and the embedded flow solu- 
tion for predicting the detailed flow characteristics in 
the local vicinity of an aft-mounted propfan engine. 
The computational procedure includes the use of sev- 
eral computer programs performing four main func- 
tions: grid generation, Euler solution, grid embedding, 
and streamline tracing. This user’s guide provides in- 
formation for these programs, including input data 
preparations with sample input decks, output descrip- 





tions, and sample Unix scripts for program execution in 
the UNICOS environment. 


154,123 

N91-24121/6/GAR PC A04/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 

General Multiblock Euler Code for Propulsion Inte- 
gration. Volume 2: User Guide for BCON, Pre-Proc- 
essor for Grid Generation and Gmbe. 

Final Report. 

T. Y. Su, R. A. Appleby, and H. C. Chen. May 91, 

7ip NAS 1 -26:187484-V-2, NASA-CR-187484-V-2 
Contract NAS1-18703 


The BCON is a menu-driven graphics interface pro- 
gram whose input consists of strings or arrays of 
points generated from a computer aided design (CAD) 
tool or any other surface geometry source. The user 
needs to design the block topology and prepare the 
surface geometry definition and surface grids sepa- 
rately. The BCON generates input files that contain the 
block definitions and the block relationships required 
for HF nerating a multiblock volume grid with the 

GLE grid generation package. The BCON also gen- 
pt the block boundary conditions file which is used 
along with the block relationship file as input for the 
general multiblock Euler (GMBE) code (GMBE, vol- 
umes 1 and 3). 


154,124 
N91-24123/2/GAR PC AO5/MF A01 
North Carolina State Univ. at i> 

Theoretical Evaluation of Engine Auxiliary inlet 
Design for Supersonic V/STOLs Aircraft. 

Final Report. 

M. A. Boles, and R. L. Heavner. May 91, 97p NAS 
1.26:187098, NASA-CR-187098 

Contract NAG3-608 


A higher order panel method is used to evaluate the 
potential flow of a 2-D supersonic V/STOL inlet. A 
nonsymmetric analytical inlet model is develo to 
closely match a wind tunnel model tested at NASA- 
Lewis. The analytical inlet used is analyzed for flow 
characteristics around the lower cowl lip and auxiliary 
inlets. The results for this analysis are obtained for the 
— of a computer program produced by the 

nnell ae gr Corp. This program is based on 
the Hess Panel Method which determines source 
strengths of panel distributed over a 3-D body. The an- 
alytical model was designed for the implementation of 
a drooped/translated cowl lip and auxiliary inlets as 
flow improvement concepts. A 40 or 70 deg droop lip 
can be incorporated on the inlet to determine if these 
geometry changes result in flow improvements which 
may reduce the propensity for flow separation on the 
interior portion of the lip. Auxiliary inlets are used to 
decrease the mass flow over the inlet lip; thus, the 
peak flow velocity is reduced at the lip which also les- 
sens the likelihood of flow separation on the interior 
portion of the lip. A 2, 4, and 6 in. translated lip can be 
used to also decrease mass flow over the inlet lower 
lip in the same manner. 
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N91-24124/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Three-Dimensional Euler Time Accurate Simula- 
tions of Fan Rotor-Stator Interactions. 

A. A. Boretti. Dec 90, 30p NAS 1.15:102528, ICOMP- 
90-08, NASA-TM- 102528 

NASA ORDER C-99066-G 


A numerical method useful to describe unsteady 3-D 
flow fields within turbomachinery stages is presented. 
The method solves the compressible, time dependent, 
Euler conservation equations with a finite volume, flux 
splitting, total variation diminishing, approximately fac- 
tored, implicit scheme. Multiblock composite gridding 
is used to partition the flow field into a specified ar- 
rangement of blocks with static and dynamic inter- 
faces. The code is optimized to take full advantage of 
the ncaa, = and speed of the Cray Y/MP su- 

percomputer. The method is applied to the computa- 


fion of the flow field within a = stage, axial flow fan, 


thus reproducing the unsteady 3-D rotor-stator interac- 


tion. 
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N91-24125/7/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 


implicit Solvers for Unstructured Meshes. 

Final Report. 

V. Venkatakrishnan, and D. J. Mavriplis. May 91, 24p 
NAS 1.26:187564, iCASE- 91-40, NASA-CR- 187564 
Contract NAS1- 18605 


Implicit methods were developed and tested for un- 
structured mesh computations. The approximate 
system which arises from the Newton linearization of 
the nonlinear evolution operator is solved by using the 
preconditioned GMRES (Generalized Minimum Resid. 
ual) technique. Three different preconditioners were 
studied, namely, the incomplete LU factorization (ILU), 
block diagonal factorization, and the symmetric suc- 
cessive = Dyna (SSOR). The preconditioners 
were optimized to have good vectorization properties. 
SSOR and ILU were also studied as iterative schemes. 
The various methods are compared over a wide range 
of problems. Ordering of the unknowns, which affects 
the convergence of these sparse matrix iterative meth- 
ods, is also studied. Results are presented for inviscid 
and turbulent viscous calculations on single and mul- 
tielement airfoil configurations using globally and 
adaptively generated meshes. 
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N91-24127/3/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
geste. Hampton, VA. 

pe nae Development and eer Instability 

Gortler Vortices in Hypersonic Flo 

Final Report. 
Y. B. Fu, and P. Hall. May 9, |, 48p NAS 1.26:187563, 
ICASE-91 -39, NASA-CR-18 
Contracts NAS1- 18605, AF-AFOSR-0042-89 
Sponsored i in Cooperation with the Science and Engi- 
neering Research Council. 


In a hypersonic boundary layer over a wall of variable 
curvature, the region most susceptible to Goertler vor- 
tices is the temperature adjustment layer over which 
the basic state temperature decreases monotonically 
to its free stream value. Except for a ial wall curva- 
ture distribution, the evolution of Goertler vortices 
trapped in the temperature adjustment layer will in 
general be strongly affected by the boundary layer 
growth boone the O(M sup 3/2) curvature of the 
basic state, where M is the free stream Mach number. 
Only when the local wavenumber becomes as large as 
of order M sup 3/8, do nonparallel effects become 
negligible in the determination of stability properties. In 
the latter case, Goertler vortices will be trapped in a 
thin layer of O(epsilon sup 1/2) thickness which is em- 
bedded in the temperature adjustment layer; here epsi- 
lon is the inverse of the local wavenumber. A weakly 
nonlinear theory is presented in which the initial nonlin- 
ear development of Goertler vortices in the neighbor- 
hood of the neutral position is studied and two coupled 
evolution equations are derived. From these, it can be 
determined whether the vortices are decaying or grow- 
po depending on the sign of a constant which is relat- 

to wall curvature and the basic state temperature. 
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N91-24128/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Flow Visualization Study of a 1/48-Scale AFTI/ 
F111 Model to Investigate Horizontal Tail Flow Dis- 
turbances. 

L. J. Bjarke. Jun 91, 35p NAS 1.15:101698, H-1547, 
NASA-TM-101698 

Original Contains Color Illustrations. 


peg ion flight testing of the AFTI/F111 aircraft, horizon- 

buffet was observed. Fiutter analysis ruled out 
any aeroelastic instability, so a water-tunnel flow visu- 
alization study was conducted to investigate possible 
flow disturbances on the horizontal tail which might 
cause buffet. For this study, a 1/48-scale model was 
used. Four different wing cambers and one horizontal 
tail setting were tested between 0 and 20 deg angle of 
attack. These wing cambers corresponded to the fol- 
lowing leading training edge deflections: 0/2, 10/10, 
10/2, and 0/10. Flow visualization results in the form 
of still photographs are presented for each of the four 
wing cambers between 8 and 12 deg angle of attack. 
In general, the horizontal tail experiences flow disturb- 
ances which become more pronounced with angle of 
attack or wing trailing-edge deflection. 
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N91-24129/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


154,132 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


Ratio on Piume Shape for Nozzies 

bw = exhausting inte 

W. |. Scallion. May 91, 37p NAS 1.15:104097, NASA- 
TM-104097 


The effects of varying the exit geometry on the plume 
shapes of supersonic nozzles exhausting into quies- 
cent air at several exit-to-ambient pressure ratios are 
given. Four nozzles having circular throat sections and 
circular, elliptical and oval exit cross sections were 


same exit-to-ambient pressure ratios. The resulti o> 
mass flows were calculated and are also present 
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N91-24130/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
3-D Navier-Stokes of 

Analysis a Glancing 
D. R. Reddy. 1991, 14p NAS 1.15:104469, E-6318, 
NASA-TM-104469 
Presented at the 22ND Fluid Dynamics, Plasma Dy- 
namics Lasers Conference, Honolulu, Hi, 24-26 
Jun. 1991; Sponsored by Aiaa. 


i i boundary layer. A time 
marching 3-D full Navier-Stokes code, called PARCSD, 
is used to compute the flow field, and the solution is 
compared to the experimental data obtained at the 
NASA Lewis Research Center’s 1 x 1 ft supersonic 
wind tunnel facility. The study is carried out as part of 
the continuing code assessment in support of 
the generic hypersonic research at NASA Lewis. De- 
tailed comparisons of static pressure fields and oil flow 
patterns are made with the corresponding solution on 
the wall containing the shock/boundary layer interac- 
tion in an effort to validate the code for hypersonic inlet 
applications. 
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N91-24131/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Design Strategy for the Use of Vortex Generators 
to Manage iInlet-Engine Distortion Computa- 
tional Fluid 

B. H. Anderson, and R. Levy. 1991, 36p NAS 
1.15:104436, E-6275, NASA-TM-104436 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


A reduced Navier-Stokes solution technique was suc- 
cessfully used to in vortex generator installations 
for the purpose of minimizing engine face distortion by 
restructuring the development of secondary flow that 
is induced in typical 3-D curved inlet ducts. results 
indicate that there exists an optimum axial location for 
this installation of corotating vortex generators, and 
within this configuration, there exists a maximum spac- 
ing between generator blades above which the engine 
face distortion increases rapidly. Installed vortex gen- 
erator lormance, as measured by engine face cir- 
cumferential distortion descriptors, is sensitive to 
Reynolds number and thereby the generator scale, 
i.e., the ratio of generator blade ht to local bounda- 
ry layer thickness. Installations of corotating vortex 
— work well in terms of minimizing engine 
distortion within a limited range of generator 
scales. Hence, the design of vortex generator installa- 
tions is a point design, and all other conditions are. off 
design. In general, the loss levels associated with a 
properly designed vortex generator installation = 
very small; thus, they represent a rete al 
manage engine face distortion. 
showed that the vortex strength, generator coale, a 
flow field structure have a complicated and 
interrelated influence over engine face distortion, over 
and above the influence of the initial arrangement of 
generators. 
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N91-24132/3/GAR PC A11/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


October 15, 1991 7 





AERONAUTICS & AERODYNAMICS 
Aerodynamics 


Transonic . oy Theory, Application and 
on a Apr 89, 241p NAS 1.55:3020-V-2, L- 

18502: V-2, NASA-CP-3020-V-2 

Symposium Held in Hampton, VA, 19-21 Apr. 1988. 

No abstract available. 
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N91-24134/9/GAR 
(Order as N91-24132/3/GAR, PC A11/MF 


A02) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Reynolds Number Effects on the Transonic Aero- 
ics of a Slender Wing-Body Configuration. 
vt M. Luckring, C. H. Fox, and J. S. Cundiff. Apr 89, 


In Its Transonic Symposium: Theory, Application and 
Experiment, Volume 2 p 41-58. 


Aerodynamic forces and moments for a slender wing- 
body configuration are summarized from an investiga- 
tion in the Langley National Transonic Facility (N 
The results include both longitudinal and poner nap 
tional aerodynamic properties as well as slidesili 
rivatives. Results were selected to emphasize An 
olds number effects at a transonic speed although 
some lower speed results are also presented for con- 
text. The data indicate nominal Reynolds number ef- 
fects on the longitudinal aerodynamic coefficients and 
more pronounced effects for the lateral-directional 
aerodynamic coefficients. The Reynolds number sen- 
sitivities for the lateral-directional coefficients were lim- 
ited to high angles of attack. 


154,134 
N91-24135/6/GAR 
(Order as N91-24132/3/GAR, PC A11/MF 
A02 


) 

“ma Aeronautics and Space Administration, 

on ee VA. Langley Research Center. 

inar-Flow Flight Experiments. 
R D. Wagner, D. V. Maddalon, D. W. Bartlett, F. S. 
Collier, and A. L. Brasiow. Apr 89, 46p 
In Its Transonic Symposium: Theory, Application and 
Experiment, Volume 2 p 59-104. 


be flight testing conducted over the past 10 years in 
the NASA laminar-flow control (LFC) will be reviewed. 
The LFC program was directed towards the most chal- 
lenging techno! application, the high supersonic 
speed transport. To place these recent experiences in 
ive, earlier important flight tests will first be re- 

viewed to recall the lessons learned at that time. 


154,135 
N91-24136/4/GAR 

(Order as N91-24132/3/GAR, PC A11/MF 

A02) 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Laminar-Flow Wind Tunnel Experiments. 

W. D. Harvey, C. D. Harris, W. G. Sewail, and J. P. 
Stack. Apr 89, + 

In Its Transonic ymposium: Theory, Application and 
Experiment, Volume 2 p 105-145. 


Although most of the laminar flow airfoils recently de- 
veloped at the NASA Langley Research Center were 
intended for general aviation applications, low-drag 
airfoils were designed for transonic speeds and wind 
tunnel performance tested. The objective was to 
extend the technology of laminar flow to higher Mach 
and Reynolds numbers and to swept leading edge 
wings representative of transport aircraft to achieve 
lower drag and significantly improved operation costs. 
This research involves stabilizing the laminar boundary 
layer through geometric shaping (Natural Laminar 
Flow, NLP) a and active control involving the removal of 

a portion of the laminar boundary layer (Laminar-Flow 
Control, LFC), either through discrete slots or perforat- 
ed surface. Results show that extensive regions of 
laminar flow with large reductions in skin friction drag 
can be maintained through the application of passive 
NLF boundary-layer control technologies to unswept 
transonic wings. At even greater extent of laminar flow 
and reduction in the total drag level can be obtained on 
a — supercritical airfoil with active boundary layer- 
control. 


154,136 
N91-24138/0/GAR 

(Order as N91-24132/3/GAR, PC A11/MF 

A02) 


VOL. 91, No. 20 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Results of Correlations for Transition Location on 
a Clean-Up Glove Installed on an F-14 Aircraft and 
Design Studies for a Laminar Glove for the X-29 
Aircraft Accounting for Spanwise Pressure Gradi- 


ent. 

S. H. Goradia, P. J. Bobbitt, H. L. aon. J.C. 
Ferris, and W. D. Harvey. Apr 89, 6 

In Its Transonic Symposium: Scag Application and 
Experiment, Volume 2 p 167-227. 


Results of correlative and design studies for transition 
location, laminar and turbulent boundary-layer param- 
eters, and wake dra rag for forward swept and aft swept 
wings are presented. These studies were performed 
with the use of an improved integral- boundary- 
layer and transition-prediction methods. Theoretical 
predictions were compared with flight measurements 
at subsonic and transonic flow conditions for the vari- 
able aft swept wing F-14 aircraft for which experimen- 
tal pressure distributions, transition locations, and tur- 
bulent boundary-layer velocity profiles were measured. 
Flight data were available at three spanwise stations 
for several values of sweep, freestream unit Reynolds 
number, Mach numbers, and lift coefficients. Theory/ 
experiment correlations indicate excellent agreement 
for both transition location and turbulent boundary- 
layer parameters. The results of parametric studies 
performed during the design of a laminar glove for the 
forward swept wing X-29 aircraft are also presented. 
These studies include the effects of a spanwise pres- 
sure gradient on transition location and wake drag for 
several values of freestream Reynolds numbers at a 
freestream Mach number of 0.9. 
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N91-24139/8/GAR PC A06/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 
Variable Sweep Transition Flight Experiment 
(VSTFE): Unified Stability System (USS). Descrip- 
tion and Users’ Manual. 

Report, Oct. 1985 - May 1990. 

R. A. Rozendaal, and R. Behbehani. Jun 90, 124p 
NAS 1.26:181918, D6-54961, NASA-CR-181918 
Contract NAS1-15325 


NASA initiated the Variable Sweep Transition Flight 
Experiment (VSTFE) to establish a boundary layer 
transition database for laminar flow wing design. 
this experiment, full-span upper surface gloves were 
fitted to a variable sweep F-14 aircraft. The develop- 
ment of an improved laminar boundary layer stability 
ri sis system called the Unified Stability System 

SS) is documented and results of its use on the 
VSTRE flight data are shown. The USS consists of 
eight computer codes. The theoretical background of 
the system is described, as is the input, output, and 
usage hints. The USS is capable of analyzing bounda- 
ry layer stability over a wide range of disturbance fre- 
quencies and orientations, making it possible to use 
different philosophies in calculating the growth of dis- 
turbances on sweptwings. 


154,138 
N91-24193/5/GAR 
a. Inc., Laguna Hills, CA. 
Hypersonic Research Vehicle (HRV) Real-Time 
ht Test Support Feasibility and Requirements 
Study. Part 1: Real-Time Flight Experiment Sup- 


port. 

H. A. Rediess, R. V. Ramnath, D. L. Vrable, D. H. 
Hirvo, and L. D. Mcmillen. May 91, 36p NAS 
1.26:179449, H-1677-PT-1, NASA-CR-179449 
Contract NAS2-12670 


The results are presented of a study to identify poten- 
tial real time remote computational applications to sup- 
port monitoring HRV flight test experiments along with 
definitions of preliminary requirements. A major expan- 
sion of the support capability available at Ames- 
Dryden was considered. The focus is on the use of 
extensive computation and data bases together with 
real time flight data to generate and present high level 
information to those monitoring the flight. Six exam- 
ples were considered: (1) boundary layer transition lo- 
cation; (2) shock wave position estimation; (3) per- 
formance estimation; (4) surface temperature estima- 
tion; (5) critical structural stress estimation; and (6) sta- 
bility estimation. 


PC A03/MF A01 


154,139 
N91-24290/9/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
03) 


Johns Hopkins Univ., Laurel, MD. 

Shock Wave/Boundary Layer Interaction Control 
in a Generic ane Iniet. 

M. E. White, R. E. Lee, B. D. Couch, and P. 
Galambos. Oct 90, 12p 

Contract N00039-89-C-0001 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 235-246. 


A series of tests were performed to investigate and 
characterize shock wave/boundary layer interactions 
typical of hypersonic inlets and to develop methods of 
—s regions of shock induced separation by en- 
ergizing the incoming sma layer through the use 
of tangential mass addition. A proof-of-concept test 
program demonstrated shock wave/boundary layer 
interaction control in a scramjet inlet using tangential 
mass addition at simulated flight Mach numbers from 
3.5 to 5.0. Results are discussed from a generic hyper- 
sonic inlet test program in which the effectiveness of 
tangential mass addition was investigated at Mach 
numbers of 6.0, 8.0, and 10.0. 
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PB91-216911/GAR PC E05/MF E05 

Centre d’Etudes et de Recherches de Toulouse 

(France). Dept. d’Etudes et de Recherches en Aeroth- 

ermodynamique. 

Transition de la Couche Limite (Boundary Layer 

Transition). 

Final rept. 

pe ee and D. Arnal. Jan 91, 48p DERAT-55/ 
18 

Text in French; summary in English. Sponsored b' = 

rection des Recherches, Etudes et Techniques, 

(France). Centre de Documentation de aa 


The linearized theory of laminar instability is used to 
analyze the stability properties of the boundary layers 
that develop on sweptback cylinders placed in super- 
sonic flows. The calculations were made on two series 
of experiments: one done for our center in the R3 wind 
tunnel of the Chalais-Meudon Center (Mach number of 
10), and the other performed in NASA’s quiet tunnel in 
Langley (Mach number = 3.5). Specifically, the follow- 
ing points were studied: the stability of the dividing line, 
the effect of wall temperature, the development of stri- 
ations, and problems of instability modeling. 
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PB91-216929/GAR PC E05/MF E05 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Infor- 
matique. 

Resolution Numerique des Equations d’Euler Tridi- 
mensionnelies en Maillage Totalement Destruc- 
ture (Numerical Solution of Three-Dimensional 
Euler Equations in a Totally Destructured Mesh). 
Final rept. 

P. Delorme. Dec 90, 35p DERI-GAN-1/3369 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


Numerical testing of the method for describing flux ki- 
netics was continued: The high Mach number prob- 
lems were solved using pre-conditioning; Automatic 
mesh-refinement techniques were applied to implicit 
two-dimensional stationary problems on the test cases 
of the Hermes Workshop; The 3D utility programs were 
written; In addition, the principle of the method already 
applied to gas mixtures in a state of chemical non- 
equilibrium was extended to real gas (perfect quantum 
gas) and to gas mixtures in a state of thermal non-equi- 
ibrium. 


154,142 

PB91-216937/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction de |’Aerodynami- 


que. 
Turbine de Bout d’Aile: Analyse des Resultats des 
So es a S2MA du Tourbillon Marginal de I’A320 
(Wing Tip Turbine: Analysis of Probe Results on 
the A320’s Tip Vortex in the S2MA (Wind Tunnel)). 
Technical rept. 

F. Manie. Nov 90, 36p ONERA-RSF-21/4365-AY 
Text in French; summary in English. 


Tests (weighings, pressures, probings) were conduct- 
ed at the S2MA wind tunnel under A320 transonic 
cruise flight conditions on the 4A.2 mockup at 1/16.5. 
The rig, which had six degrees of freedom and was 
equipped with a five-hole pressure probe, explored six 





planes downstream of the wing’s free tip, in order to 
define the flow structure near the tip vortex. Analysis of 
the results focused on determining entry conditions, in 
order to define the blades and position of a wing tip 
turbine. The latter is being considered as a means of 
reducing induced drag or creating an energy reserve 
for transport planes. 


154,143 
PB91-216945/GAR PC E06/MF E06 
Centre National de la Recherche Scientifique, 
Meudon-Bellevue (France). Lab. d’Aerothermique. 
Etude 1: Rampe de Compression en Gaz Rarefie. 
Travaux dans le Domaine de I’Hypersonique 
(Study 1: Compression Ramp in Rarefied Gas. Hy- 
nic Research). 

inal rept. 
J.C. Lena, K. S. Heffner, and A. Chpoun. Dec 
90, 73p REPT-90-8 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


The study compared the results of flow calculations 
using DMCS (Direct Monte Carlo Simulation) and 
Navier Stokes equations for a compression ramp 
placed in a supersonic flow. Both types of computa- 
tional results were also compared to experimental re- 
sults (thermal flux at the wall, density distribution in the 
flow field) for flows of Mach 4 and 20.2. The DMCS 
calculations pointed up the limits to be respected in 
spatiotemporal discretization; the physical model that 
was used realistically simulated the flow conditions in 
the lab’s wind tunnel, with some reservations concern- 
ing gas-surface interaction. The Navier-Stokes and 
D results suggest that an NS code that took into 
account speed and temperature jumps at the wall 
would be adequate to treat the moderately rarefied gas 
flow at Mach 4, but not the more rarefied flow at Mach 
20.2. The wind tunnel density measurements showed 
satisfactory agreement with the DMCS calculations for 
conditions where comparison was significant. A com- 
parison of computational results and thermal flux 
measurements made on the mock-up at Mach 20.2, 
showed reasonable agreement. 
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PB91-216960/GAR PC E05/MF E05 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 
ermodynamique. 

Controle de la Turbulence par Aspiration (Control- 
ling Turbulence through Suction). 

Final rept. 

G. Pailhas. Jan 91, 43p DERAT-67/5004.37 

Text in French; summary in English. Sponsored by Di- 
rection Technique des Constructions Aeronautiques, 
Paris (France). Service Technique et des Programmes 
Aeronautiques. 


The report compiles the essential results of the first 
part of an experimental study to determine the effects 
of local slot-hole suction on a turbulent boundary layer. 
Measurements were made on the wall of an Eiffel-type 
tunnel working section; the effect of the number of 
slots and the distance between them was looked at. It 
was found that relatively high suction rates are needed 
to have much of an effect on turbulence profiles. Suc- 
tion increases the average velocities near the wall (in 
an area fairly close to the slot) when the amount of 
fluid removed is great enough (when 3 to 4 slots were 
used). Generally, the standard deviation of longitudinal 
Ss fluctuations is little affected in the sub-layer, but 
sharply diminishes elsewhere. Increasing the number 
of slots helps to lessen the intensity of turbulence con- 
siderably. The distance between slots is an important 
factor in reducing turbulence: 3 slots 34 mm apart sig- 
nificantly reduced the rate of turbulence in the inner 
boundary layer. 
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PB91-216978/GAR PC E05/MF E05 

Office National d’Etudes et de Recherches Aerospa- 

tiales, Chatillon (France). Direction de |’Aerodynami- 
jue. 

Etude au Tunnel Hydrodynamique de |’Eclatement 

d’un Tourbillon Marginal dans le Champ de Pres- 

sion d’un Profil d’Aile (Hydrodynamic Tunnel 

Study of Tip Vortex Breakdown in the Pressure 

Field of an Airfoil Profile). 

Final rept. 

J. L. Solignac, and M. Gallon. Nov 90, 28p ONERA- 

RSF-44/1147-AY 

Text in French; summary in English. 


The report describes tests run in the hydrodynamic 
tunnel to discern the breakdown likely to occur when 
an elliptical-wing tip vortex passes near the trailing 
edge of a plane profile. The qualitative aspect of the 
visual recordings was made more explicit through laser 
velocimetry measurements, and led to the conclusion 
that there was no breakdown under the current test 
ay involving very low Reynolds numbers (Rec 
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PBS1-217018/GAR PC E05/MF E05 
Centre d’Essais Aeronautique de Toulouse, Poitiers 
(France). 

Controle de la Transition Transversale en Trans- 
sonique par Aspiration: Effet de Marches (Suction 
Control of Transverse Transition at Transonic 


R. Leblanc, and H. Garem. Dec 90, 21p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


Transition on a sweptback wing and control of it 
through suction near the leading edge is experimental- 
ly studied in a transonic wind tunnel. The effect of an 
ascending or descending step is also considered. The 
authors describe laminar boundary-layer transition on 
a full model and extend the — of the chord Reyn- 
olds numbers. Shots of a model with boxes and a 
porous wall but without suction show that the latter’s 
joints are finished enough to avoid triggering transition. 
However, there are more turbulent cones than on the 
full model and some seem to be generated by the 
rough surface of the walls. A low rate of suction (about 
0.5 per 1,000) favors laminarity: the number, quality, 
and even size of the (triangular) laminar parts in- 
creases. Boosting the Reynolds number and suction 
causes many striations, a sign of alternating strong 
and weak friction in a boundary layer considered turbu- 
lent. A step worked into the leading edge of the full 
model caused many perturbations through the laminar 
triangles. Suction completely unifies the peripheral 
a it is unlikely that the boundary layer is relamin- 
arized. 
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PB$1-217554/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Two Complementary Approaches to Transonic Po- 
tential Flow about Oscillating Airfoils. 

H. Schippers, and M. H. L. Hounjet. 9 Jul 87, 21p 
NLR-MP-87044-U 

Sponsored by Nederlands Inst. voor Vliegtuigontwik- 
keling en Ruimtevaart, Delft. 


Results of 2-D unsteady transonic full-potential flow 
calculations for AGARD standard aeroelastic configu- 
rations are presented and compared with experimental 
data. Two complementary methods have been ap- 
plied: (1) the a TULIPS method, and (2) 
the time-linearized FTRANC method. The calculations 
have been performed for the NACA 64A010 (Ames) 
airfoil and for the supercritical NLR 7301 airfoil, both 
Ss sinusoidal pitching oscillations. The results 
of both methods are in good agreement and the com- 
parison with experimental data is fair. 
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PBS1-217604/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
European Collaborative Investigation of the Three- 
— Turbulent Shear Layers of a Swept 
ing. 
B. van den Berg. 19 Sep 88, 26p NLR-MP-88054-U 
Also pub. as Group for Aeronautical Research and 
Technol in Europe rept. no. GARTEUR/TP-048. 
Presented at the AGARD FDP Symposium ‘Fluid Dy- 
namics of Three-Dimensional Turbulent Shear Flows 
and Transition’, Cesme, Turkey, October 3-6, 1988. 
Prepared in cooperation with Group for Aeronautical 
Research and Technology in Europe. 


An extensive and detailed experiment in progress is 
described on the turbulent shear layers of a swept 
wing. The measurements will comprise both the upper 
and lower wing surface boundary layer as well as the 
three-dimensional near-wake behind the wing. Starting 
from required viscous flow properties, a wing geometry 
was designed by flow calculations. The theoretical 
wing design was checked by pilot model tests. The re- 
sults suggest that the viscous flow in this experiment 
may become an interesting test case for turbulence 
models for three-dimensional shear flows. The meas- 
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urements in the turbulent shear layers will comprise 
mean flow quantities, skin friction data and the six 
Reynolds stress tensor components. To establish the 
measurement accuracy, several data checks will be 
performed, including i tests with simular 


models in two different wind tunnels. 
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PB91-217778/GAR PC A05/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 


Faculty of i oe 

Numerical Document for the ISNaS 
Time-Explicit . Memorandum No. 934. 
J. G. M. Kuerten. Feb 91, 81p MEMO-934 

See also PB91-217786. 


For compressible viscous flow, two applications will be 
realized in the ISNaS project during the period 1987- 
1991. The first application is the about a multi- 
element airfoil, and the second is the flow about a 
pe ag transport combination. The document de- 
scribes the way in which the Navier-Stokes equations 
are solved numerically. A detailed description of the 
necessary discretized equations is given. Although 
part of the work is also useful for the wing/body appli- 
cation, the em is is laid on the first application, and 
thus deals with a time-explicit flow solver for a three- 
dimensional geometry. A stability analysis, which gives 
the maximum allowable time step for this time-explicit 
method, is presented. 
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PB91-217786/GAR PC A04/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of lied Mathematics. 

Nu ition Document for the ISNaS 
Time-implicit Flow Solver. Memorandum No. 935. 
D. Dijkstra, and J. G. M. Kuerten. Feb 91, 56p 
MEMO-935 

See also PB91-217778. 


For compressible viscous flow, two applications will be 
realized in the ISNaS project during the period 1987- 
1991. The first application is the fiow about a multi- 
element airfoil, and the second one is the flow about a 
wing/body transport combination. For the second ap- 
plication, a time-implicit mono-block solver has been 
chosen. The document defines the way in which the 
equations are discretized and solved for this time-im- 
plicit solver. Also, attention is paid to the aspect of vec- 
torization. From a stability analysis, it follows that the 
maximum possible time step for three-dimensional cal- 
culations is the same as in the time-explicit flow solver. 
Vectorization of the proposed method is possible. 
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MIC-91-04004/GAR MF E01 
Institute for Aerospace Research (Canada), Ottawa 
(Ontario). 

Tracking performance requirements for rotorcraft 
instrument approaches to reduced minima, phase 
1: Preliminary study. 

Aeronautical note no. |AR-AN-70. 

S. W. Baillie. c1991, 47p 

Microfiche only. 


The ability to track approach guidance (position and 
speed) to a low decision height (50 feet) when per- 
forming a steep instrument approach (6-9 degrees) in 
a rotorcraft clearly has a profound effect on the suc- 
cess of the approach. This report describes a prelimi- 
nary attempt to define standards for such approaches 
and includes a systematic data base upon which such 
standards can be based. This data base was generat- 
ed in a flight experiment in which qualified rotorcraft 
certification test pilots evaluated the suitability of arriv- 
ing at the decision height with various combinations of 
approach tracking error. The experiment was per- 
formed on the NRC’s Bell 205 airborne simulator. 
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N91-24087/9/GAR 

Wichita State Univ., KS. 
Kansas Aviation Review. 

F. Price. 1991, 45p NIAR-91-3 
The 5TH Annual Kansas State Aviation Conference 
Was Held in Liberal, KS, 14-16 Sep. 1990. 


October 15, 1991 3 


PC A03/MF A01 
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No abstract available. 
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N91-24160/4/GAR 
(Order as N91-24157/0/GAR, PC — 
1) 


Wichita State Univ., KS. 

Bonded/Fusion Repair of Aircraft Structures. 

W. Becker, and J. Ho. Dec 90, 6p 

In Its Program Plans for Aviation Safety Research 6 p. 


The objective is to quantify a procedure for assess- 
ment and repair of aircraft metallic and composite 
structures which will provide reliable, consistent re- 
sults with minimal downtime. The technical approach 
and project management and coordination are briefly 
discussed. 
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N91-24163/8/GAR 
(Order as N91-24157/0/GAR, PC a4 
1 


Wichita State Univ., KS. 
Mechanical Paint Removal Techniques for Com- 


posite Aircraft. 
J. E. Talia, B. Bahr, W. Becker, and H. M. Lankarani. 


Dec 90, 6p 
In Its Program Plans for Aviation Safety Research 6 p. 


The use of conventional paint removal on composite 
material can lead to a fast deterioration or weakening 
of the material due to the absorption and chemical 
attack of the solvent which may result in a catastrophic 
failure of the structure. Moreover, recent EPA regula- 
tions ban the use of solvents for paint removal on land 
and sea military bases. The objective is to investigate 
the possibilities of paint removal by mechanical tech- 
niques, specifically by the impingement of solid parti- 
cles, a technique that would not leave structural 
damage on the treated material and would not effect 
the environment. 
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N91-24167/9/GAR 
(Order as N91-24166/1/GAR, PC A21 — 


Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

LIDAR Studies on Microbursts. 

Y. Aurenche, and J. L. Boulay. Jan 91, 7p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 29-35. 


Preliminary analysis of requirements for future airborne 
windshear detection systems is presented. The follow- 
ing topics are covered: flight mechanics; microbursts 
modeling; microburst detection with airborne systems 
(LIDAR, radar, passive IR sensors); microbursts pre- 
diction with ground systems (VHF interferometry). A 
short overview of these studies is presented and some 
results are discussed. 
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N91-24209/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Simulation Evaluation of a Speed-Guidance Law 


for Harrier yo Transitions. 
V. K. Merrick, E. Moralez, M. W. Stortz, G. H. Hardy, 


and R. M. Gerdes. Apr 91, 34p NAS 1.15:102853, A- 
90247, NASA-TM-102853 


An exponential-deceleration speed guidance law is 
formulated which mimics the technique currently used 
by Harrier pilcts to perform decelerating approaches to 
a hover. This guidance law was tested along with an 
existing two-step constant deceleration speed guid- 
ance law, using a fixed-base piloted simulator pro- 
grammed to represent a YAV-8B Harrier. Decelerating 
approaches to a hover at a predetermined station- 
keeping point were performed along a straight (-3 deg 
amr mn path in headwinds up to 40 knots and tur- 

lence up to 6 ft./sec. Visibility was fixed at one-quar- 
ter nautical mile and 100 ft. cloud ceiling. Three Harrier 
pilots participated in the experiment. Handling qualities 
with the aircraft equipped with the standard YAV-8B 
rate damped attitude stability augmentation system 
were adequate (level 2) using either guidance 
law. However, the exponential deceleration speed 
guidance law was rated superior to the constant-decel- 
eration speed guidance law by a Cooper-Harper han- 
dling qualities rating of about one unit independent of 
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the level of wind and turbulence. Replacing the atti- 
tude control system of the YAV-8B with a high fidelity 
model following attitude flight controller increased the 
approach accuracy and reduced the pilot workload. 
With one minor exception, the handling qualities for 
the ae ghee were rated satisfactory (level 1). It is con- 
cluded that the exponential deceleration speed guid- 
ance law is the most cost effective. 


Aircraft 
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AD-A236 698/7/GAR PC A0&/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of ge ee Systems. 

Rotorcraft Activity Survey. 


89, 1 4 
Contract DTFA01-Y-88-01026 


This report presents the results of a special one-time 
Rotorcraft Activity Survey. The survey is conducted by 
the FAA to obtain information on the activity of the 
United States registered rotorcraft fleet. The report 
contains breakdowns of active rotorcraft, annual flight 
hours, average flight hours and other statistics by 
rotorcraft type, manufacturer/model group, region and 
state of based aircraft, and primary use. Also included 
are law enforcement and public use rotorcraft, lifetime 
airframe hours, engine hours, miles flown estimates, 
and estimates of the number of landings. 
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AD-A236 828/0/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Novel Epoxy Lacquer for High Strength Steel in F- 
111 Aircraft during Overhaul. 

Technical note. 

L. V. Wake. May 91, 11p MRL-TN-590, DODA-AR- 
006-362 


The corrosion inhibiting paint used on high strength 
steel (D6AC) components of RAAF F-111 aircraft is re- 
moved from the wing carry thru box and lower trap 
tank during deseal/reseal of integral fuel tanks and 
from the fuel flow holes and stiffener runouts during 
crack inspection of the wing pivot fittings. Following 
paint removal, a protective lubricant is applied to the 
exposed components during overhaul to inhibit corro- 
sion and pitting of the D6AC steel. Adhesive paint fail- 
ures have subsequently occurred following recoating 
of this steel in a number of F-111 aircraft as a result of 
incomplete removal of the lubricant. This report de- 
scribes the development of an alternative temporary 
corrosion prevention coating to replace the protective 
grease. The replacement coating is an inhibited un- 
cured epoxy resin system which is smear resistant, sol- 
vent removable and chemically compatible with the 
D6AC protective coating. Coating problems associat- 
ed with the overhaul procedures are no longer being 
experienced since introduction of the epoxy lacquer 
into service by RAAF. 


154,159 

AD-A236 946/0/GAR PC A03/MF A01 
Naval Air Development Center, Warminster, PA. Air 
Vehicle and Crew Systems Technology Dept. 

270 Voit Direct Current Generator Performance 
Evaluation. 

Final rept. Jun-Aug 90. 

J. M. Shannon. Dec 90, 45p Rept no. NADC-91003- 
60 


This document presents the results of the testing of a 
45KW, 270 VDC generator. Parameters measured in- 
clude line voltage, field current, peak-to-peak ripple 
voltage, distortion spectrum, and transients due to 
both load application and load removal. The purpose 
of this testing was to provide a baseline of 270 VDC 
generator performance. The baseline data will be used 
as an input of the revision of MIL-STD-704D, the air- 
craft power quality specification. The performance of 
the generator under test exceeded expectations. The 
conclusion of this testing is that no significant prob- 
lems should be encountered by generator vendors in 
their efforts to meet the new 270 VDC requirements 
set forth in MIL-STD-704E. 
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AD-A237 054/2/GAR PC A07/MF A01 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization Task Order No. 1. Book 1. Da- 
tabase Documentation Book oe” Layouts). 
Contract summary rept. Aug 88- 89. 

15 Dec 89, 133p 

Contract F33600-88-D-0567 

Includes Envelope containing Blueprints. 


MANPGwW is a Resource Control Center (RCC) under 
the Production (17ANP) branch of the Industrial Prod- 
ucts Division (MAN) and within the landing Gear sec- 
tion (MANPG) at 00-ALC. The RCC is located in the 
East-side of Bldg. 507 (Ground Floor). MANPGW per- 
forms the disassembly, cleaning and routing (to other 
RCC functions within the ALC) of aircraft landing gear 
parts such as brakes, struts and wheels. This overhaul 
process is similar to the same type of work performed 
in the private sector by the large commercial aviation 
industry. The flow of work thru the RCC and to the vari- 
ous repair RCCs is facilitated by a convegorized 
system which assists in delivering the correct parts for 
each RCC. The workload is tg nd Management of 
Items Subject to Repair (MISTR). The remainder of the 
com of the RCC is Planned Depot Maintenance 
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AD-A237 055/9/GAR PC A10/MF A02 
— Douglas Missile Systems Co., St. Louis, 


Technology Insertion-Engineering Services Proc- 
ess Characterization Task Order No. 1. Book 5. Da- 
tabase Documentation Book (C5 Main Landing 
Gear - Profiles). 

Contract summary rept. Aug 88-Dec 89. 

15 Dec 89, 219p 

Contract F33600-88-D-0567 


Technol Insertion (T1)/Industrial Process Improve- 
ment (IP!) Data Base Documentation Book Volume, for 
00-ALC/MANPRA (Machine Shop) Book 5 of 5. This 
document contains detailed information about layouts 
equipment and processes for this RCC. 
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N91-24088/7/GAR 
(Order as N91-24087/9/GAR, PC = 1) 
01 


Wichita State Univ., KS. 

Evaluation of Automation for Inspection of Aging 
Aircraft. 

B. Bahr. 1991, 8p 

In Its Kansas Aviation Review p 1-8. 


A new automated/robotics system or a potential 
system for aircraft inspection is described. In order to 
develop a semi-automated or robotics system for the 
inspection of an aircraft, several facts need to be con- 
sidered. Therefore, a set of criteria are prepared that 
will enable any interested party to make an appropriate 
response as to what type of system should be support- 
ed or bought. These issues may involve not only the 
selection of what mechanism is the best system but 
also if additional training will be required to implement 
the automated inspection. 
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N91-24098/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA Langley Laminar-Flow-Contro!l Experiment 
on a Swept, Supercritical Airfoil: Suction Coeffi- 
cient Analysis. 

C. W. Brooks, C. D. Harris, and W. D. Harvey. Jun 
91, 19p NAS 1.15:4267, L-16774, NASA-TM-4267 


A —_ supercritical wing incorporating laminar flow 
control at transonic flow conditions was designed and 
tested. The definition of an experimental suction coef- 
ficient and a derivation of the compressible and incom- 
pressible formulas for the computation of the coeffi- 
cient from measurable quantities is presented. The 
suction flow coefficient in the highest velocity nozzles 
is shown to be overpredicted by as much as 12 per- 
cent —— the use of an incompressible formula. 
However, the overprediction on the computed value of 
suction drag when some of the suction nozzles were 
operating in the compressible flow regime is evaluated 
and found to be at most 6 percent at design conditions. 
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N91-24118/2/GAR PC A04/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 





Dev ing and Utilizing an Euler Computational 
Mi for Predicting the Airframe/Propulsion Ef- 
fects for an Aft-Mounted Turboprop Transport. 
Volume 1: Theory Document. 

Final Report. 

H. C. Chen, and N. Y. Yu. Mar 91, 53p NAS 
1.26:181924-V-1, NASA-CR-181924-V-1 

Contract NAS1-18703 


An Euler flow solver was developed for predicting the 
airframe/propulsion integration effects for an aft- 
mounted turboprop transport. This solver employs a 
highly efficient multigrid scheme, with a successive 
mesh-refinement procedure to acceleraie the conver- 
gence of the solution. A new dissipation model was 
also implemented to render solutions that are grid in- 
sensitive. The propeller power effects are simulated by 
the actuator disk concept. An embedded flow solution 
method was developed for predicting the detailed flow 
characteristics in the local vicinity of an aft-mounted 
op ge engine in the presence of a flow field induced 

y a complete aircraft. Results from test case analysis 
are presented. A user’s guide for execution of comput- 
er programs, including format of various input files, 
sample job decks, and sample input files, is provided in 
an accompanying volume. 
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N91-24120/8/GAR PC A03/MF AO1 
Boeing Commercial Airplane Co., Seattle, WA. 
General Multiblock Euler Code for Propulsion Inte- 
ration. Volume 1: Theory Document. 
inal Report. 
H. C. Chen, T. Y. Su, and T. J. Kao. May 91, 47p 
NAS 1.26:187484-V-1, NASA-CR-187484-V-1 
Contract NAS1-18703 


A general multiblock Euler solver was developed for 
the analysis of flow fields over geometrically complex 
configurations either in free air or in a wind tunnel. In 
this approach, the external space around a compiex 
configuration was divided into a number of topological- 
ly simple blocks, so that surface-fitted grids and an effi- 
cient flow solution algorithm could be easily applied in 
each block. The computational grid in each block is 
generated using a combination of algebraic and elliptic 
methods. A grid generation/flow solver interface pro- 
gram was developed to facilitate the establishment of 
block-to-block relations and the boundary conditions 
for each block. The flow solver utilizes a finite volume 
formulation and an explicit time stepping scheme to 
solve the Euler equations. A multiblock version of the 
multigrid method was developed to accelerate the 
convergence of the calculations. The generality of the 
method was demonstrated through the analysis of two 
complex configurations at various flow conditions. Re- 
sults were compared to available test data. Two ac- 
companying volumes, user manuals for the prepara- 
tion of multi-block grids (vol. 2) and for the Euler flow 
solver (vol. 3), provide information on input data format 
and program execution. 
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N91-24122/4/GAR PC A03/MF A01 

Boeing Commercial Airplane Co., Seattle, WA. 

General Multiblock Euler Code for Propulsion Inte- 
ration. Volume 3: User Guide for the Euler Code. 
inal Report. 

H. C. Chen, T. Y. Su, and T. J. Kao. May 91, 46p 

NAS 1.26:187484-V-3, NASA-CR-187484-V-3 

Contract NAS1-18703 


This manual explains the procedures for using the gen- 
eral multiblock Euler (GMBE) code developed under 
NASA contract NAS1-18703. The code was devel- 
oped for the aerodynamic analysis of geometrically 
complex configurations in either free air or wind tunnel 
environments (vol. 1). The complete flow field is divid- 
ed into a number of topologically simple blocks within 
each of which surface fitted grids and efficient flow so- 
lution algorithms can easily be constructed. The mul- 
tiblock field grid is generated with the BCON proce- 
dure described in volume 2. The GMBE utilizes a finite 
volume formulation with an explicit time stepping 
scheme to solve the Euler equations. A multiblock ver- 
sion of the multigrid method was developed to acceler- 
ate the convergence of the calculations. This user 
guide provides information on the GMBE code, includ- 
ing input data preparations with sample input files and 
a sample Unix script for program execution in the 
UNICOS environment. 
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N91-24137/2/GAR 
(Order as N91-24132/3/GAR, PC Ave 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Computational of the X-29A Advanced 
Tech Demonstrator Flight E: 

E. G. Waggoner, and B. L. Bates. Apr 89, 20p 

In Its Transonic Symposium: Theory, Application and 
Experiment, Volume 2 p 147-166. 


Issues and questions associated with the forward 
swept wing and closely coupled canard are addressed. 
The primary focus will be on research questions which 
must be addressed to obtain high quality ground and 
flight test data. These data will be used in conjunction 
with computational predictions to complement the 
analyses required to comprehensively understand the 
interacting technologies. 
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N91-24141/4/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 


A03) 
Lockheed Palo Alto Research Labs., CA. 
CLASS: Coherent Lidar Airborne Shear Sensor. 
Windshear Avoidance. 
R. Targ. Jan 91, 18p LMSC-F-415048 
In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 509-526. 


The coherent lidar airborne shear sensor (CLASS) is 
an airborne CO2 lidar system being designed and de- 
veloped by Lockheed Missiles and Space Company, 
Inc. (LMSC) under contract to NASA rae Re- 
search Center. The goal of this program is to develop a 
system with a 2- to 4-kilometer range that will provide a 
warning time of 20 to 40 seconds, so that the pilot can 
avoid the hazards of low-altitude wind shear under all 
weather conditions. It is a predictive system which will 
warn the pilot about a hazard that the aircraft will expe- 
rience at some later time. The ability of the system to 
provide predictive warnings of clear air turbulence will 
also be evaluated. A one-year flight evaluation pro- 
gram will measure the line-of-sight wind velocity from a 
wide variety of wind fields obtained by an airborne 
radar, an accelerometer-based reactive wind-sensing 
system, and a ground-based Doppler radar. The suc- 
cess of the airborne lidar system will be determined by 
its correlation with the windfield as indicated by the on- 
board reactive system, which indicates the winds actu- 
ally experienced by the NASA Boeing 737 aircraft. 
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N91-24142/2/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
Al 


03) 
Ophir Corp., Lakewood, CO. 
Continuous Wave Laser for Wind Shear Detection. 
L. Nelson. Jan 91, 27p 
In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 527-554. 


Details of the design and development of a continu- 
ous-wave heterodyne carbon dioxide laser which has 
wind shear detection capabilities are given in view- 
graph form. The goal of the development was to inves- 
tigate the lower cost CW (rather than pulsed) lidar 
option for look-ahead wind shear detection from air- 
craft. The device has potential utility for ground based 
wind shear detection at secondary airports where the 
high cost of a Terminal Doppler Weather Radar 
system is not justifiable. 


154,170 
N91-24143/0/GAR 
(Order as N91-24140/6/GAR, PC = nr 


) 
Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Status of 2 Micron Laser Technology Program. 
M. Storm. Jan 91, 21p 
In Its Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Technolo- 
gists’ Conference, Part 2 p 555-576. 


National 


The status of 2 micron lasers for windshear detection 
is described in viewgraph form Theoretical atmospher- 
ic and instrument system studies have demonstrated 
that the 2.1 micron Ho:YAG lasers can effectively 
measure wind speeds in both wet and dry conditions 
with accuracies of 1 m/sec. Two micron laser technol- 
ogy looks very promising in the near future, but several 
technical questions remain. The Ho:YAG laser would 
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be small, compact, and efficient, requiring little or no 
maintenance. Since the Ho:YAG laser is laser diode 
pumped and has no i the lifetime of this 


times which can perform in excess of 10,000 hours. 
Efficiencies of 3 to 12 percent are expected, but laser 
demonstrations confirming the ability to Q-switch this 
laser are required. Coherent laser ition has been 
demonstrated for both the CW and Q-switched lasers. 
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N91-24144/8/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
A03 


Litton Aero Products, Moorpark, CA.” 
Avionic Laser Multisensor Program at Litton AERO 


Products. 

R. Benoist, and F. Amzajerdian. Jan 91, 10p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference. 
Part 2 p 577-586. 


Information on the Avionic Laser Multisensor program 
at Litton Aero Products is given in vi orm. In- 
cluded are project goals, potential avionic applications, 
and future work. 
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N91-24145/5/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
Al 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Status of NASA’s IR Wind Shear Detection Re- 
search. 
B. Mckissick. Jan 91, 20p 
In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 589-608. 


The status of NASA’s wind shear detection research is 
reported in viewgraph form. Information is given on 
early experience, FLIR detectors, quantities measured 
by Airborne Warning and Avoidance System 1 (AWAS 
1), the time series model for Flight 551, conclusions 
from NASA 737 flights, conclusions on Orlando 7-7-90, 
and AWAS 3 mnemonics. 


154,173 
N91-24146/3/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
A03) 


Turbulence Prediction Systems, Boulder, CO. 

Status of Turbulence Prediction System’s AWAS 3. 
P. Adamson. Jan 91, 27p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 609-635. 


The status of the Airborne Warning and Avoidance 
System 3 (AWAS 3) is reported in viewgraph form. In- 
formation is given on flight tests and FAA certification. 
Included is a description of the flight test of a passive 
infrared system that achieved the first ever advanced 
warning of an in-flight windshear encounter. The infra- 
red system recorded the detection of the windshear 
with a 35 second advance warning. The data recorded 
in-flight by the infrared system was later compared to 
and found to agree with the data recorded by the Ter- 
minal Doppler Weather Radar (TDWR) and the in-situ 
air data. 
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N91-24147/1/GAR 
(Order as N91-24140/6/GAR, PC ear 4 


Colorado State Univ., Fort Collins. 

Airborne FLIR Detection and Warning System for 
Low Altitude Wind Shear. 

P. C. Sinclair, and P. M. Kuhn. Jan 91, 41p 

In NASA. ley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 637-677. 


It is shown through some preliminary flight measure- 
ment research that a forward looking infrared radiome- 
ter (FLIR) system can be used to successfully detect 
the cool downdraft of downbursts (microbusts/macro- 
bursts) and thunderstorm gust front outflows that are 
responsible for most of the low altitude wind shear 
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(LAWS) events. The FLIR system provides a much 
greater safety margin for the pilot than that provided by 
reactive designs such as inertial air speed systems. 
Preliminary results indicate that an advanced airborne 
FLIR system could provide the pilot with remote indica- 
tion of fey ge sme MB) hazards along the flight path 
ahead of the aircraft. Results of a flight test of a proto- 
7 FLIR system show that a minimum warning time 

one to four minutes (5 to 10 km), depending on air- 
craft speed, is available to the pilot prior to the micro- 
burst encounter. 


154,175 
N91-24148/9/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 


A03) 

ame een py apy Milwaukee, WI. 
oa te ind Shear Detection Program. 

5 ° Galegher M. Selogie. Jan 91, 33p 
2 NASA. Langley Research Center, Airborne Wind 
hear Detection and Warnin Systems: Third Com- 
ae Manufacturers’ and Technologists’ Conference, 

Part 2 p 679-712. 


Delco Systems’ Forward Looking Windshear Detec- 
tion program is reviewed in viewgraph form. Topics 
covered include extinction of radiance by absorbing 
and scattering media, atmospheric absorption in the 
far infrared region, an inframetrics imaging radiometer, 
a basic radiance signal equation, and tower and flight 
test plans. 


154,176 
N91-24149/7/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
A 


03) 

Westinghouse Electronic Systems Group, Baltimore, 
MD. yt ly tems Engineering. 

ht Test for Airborne Wind Shear 

a4 Looking Detection and Avoidance Radar 


ae. 
Mathews. Jan 91, 37p 
in NASA Langley Research Center, Airborne Wind 
Shear Detection and Warnin Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
NN 


house conducted a flight test with its Sabre- 
ner AN/APG-68 instrumented radar to assess the 
urban discrete/ground moving vehicle clutter environ- 
ment. Netonal e approaches were flown into Wash- 
ington National, BWI, and Georgetown, Delaware, air- 
ports employing radar mode timing, waveform, and 
processing configurations plausible for microburst 
windshear avoidance. The perceptions, both general 
and specific, of the clutter environment furnish an em- 
pirical foundation for beginning low false alarm detec- 
tion algorithm development. 


154,177 
N91-24150/5/GAR 

(Order as N91-24140/6/GAR, PC A20/MF 

A03) 

Allied-Signal fossepace Co., Fort Lauderdale, FL. Air 
Tran: Avionics 

Weather Radar with Predictive Wind 
Shear Detection bilities. 
D. Kuntman. Jan 91, 12p 
In NASA. Langley Research Center, Airborne Wind 
Shear Detection and oe Systems: Third Com- 
bined Manufacturers’*and Technologists’ Conference, 
Part 2 p 755-766. 


The status of Bendix research on Doppler weather 
radar with predictive wind shear detection capability is 
= in — form. Information is given on the 

DR-4A, a fully coherent, solid state transmitter 
having Doppler turbulence capability. Frequency gen- 
eration data, plans, modifications, system characteris- 
tics and certification requirements are covered. 


154,178 
N91-24151/3/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
A03 


) 
Rockwell International Corp., Cedar Rapids, IA. Air 
Transport Div 
Wind Shear Radar ram Future Plans. 
R. E. Robertson. Jan 91, 15) 
Center, Airborne Wind 


In NASA. oo. Researc! 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 


Part 2 p 767-781. 


The status of the Windshear Radar Program at the 
Collins Air Transport Division of Rockwell International 
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is given in viewgraph form. Topics covered include 
goals, modifications to the WXR-700 system, flight test 
plans, technical approaches, design considerations, 
system considerations, certification, and future plans. 


154,179 
N91-24152/1/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
A03 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Ciutter oa of the Denver Airport and Sur- 
rounding Ai 
o D. Harrah ' ve E. Delmore, and R. G. Onstott. Jan 


In in NASA, Langley Research Center, Airborne Wind 
Shear Detection and Warnin Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 783-836. 


To accurately simulate and evaluate an airborne Dopp- 
ler radar as a wind shear detection and avoidance 
sensor, the ground clutter surrounding a typical airport 
must be quantified. To do this, an imaging airborne 
Synthetic Aperture Radar (SAR) was employed to in- 
—— jate and map the normalized radar cross sections 
RCS) of the ground terrain surrounding the Denver 
Stapleton Airport during November of 1988. Images of 
the Stapleton ground clutter scene were obtained at a 
variety of aspect and elevation angles a 
near-grazing) at both HH and VV polarizations. Pre- 
sented here, in viewgraph form with commentary, are 
the method of data collection, the specific observa- 
tions obtained of the Denver area, a summary of the 
quantitative analysis performed on the SAR images to 
date, and the statistical modeling of several of the 
more interesting stationary targets in the SAR data- 
base. Additionally, the accompanying moving target 
database, containing NRCS and velocity information, 
is described. 


154,180 
N91-24153/9/GAR 
(Order as N91-24140/6/GAR, PC =— 
03) 


Research Triangle Inst., Research Triangle Park, NC. 
Radar Simulation Program Upgrade and Algorithm 
Development. 

C. L. Britt. Jan 91, 29p 

Contract NAS1-18925 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warnin Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 839-867. 


The NASA Radar Simulation Program is a comprehen- 
sive calculation of the expected output of an airborne 
coherent pulse Doppler radar system viewing a low 
level microburst along or near the approach path. 
Inputs to the program include the radar system param- 
eters and data files that contain the characteristics of 
the microbursts to be simulated, the ground clutter 
map, and the discrete target data base which provides 
a simulation of the moving ground clutter. For each 
range bin, the simulation calculates the received signal 
amplitude level by ——— the product of the anten- 
na gain pattern and the scattering source amplitude 
and phase of a spherical shell volume segment de- 
fined by the pulse width, radar range, and ground plane 
intersection. A series of in-phase and quadrature 
pulses are generated and stored for further processing 
if desired. In addition, various signal processing tech- 
niques are used to derive the simulated velocity and 
hazard measurements, and store them for use in plot- 
ting and display programs. 


154,181 
N91-24154/7/GAR 
(Order as N91-24140/6/GAR, PC ae 


Clemson Univ., SC. Radar Systems Lab. 

Signal Processing Techniques for Clutter Filtering 
and Wind Shear Detection. 

E. G. Baxa, and M. D Deshpande. Jan 91, 42p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warnin Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 2 p 869-911. 


An extended Prony algorithm applicable to signal proc- 
essing techniques for clutter filtering and windshear 
detection is discussed. The algorithm is based upon 
modelling the radar return as a time series, and ap- 
pears to offer potential for improving hazard factor es- 
timates in the presence of strong clutter returns. 


154,182 
N91-24155/4/GAR 
(Order as N91-24140/6/GAR, PC ee’ = 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Airborne Radar Simulation Studies of the Denver 
July 11, 1988 Microburst. 
C. L. Britt, and E. M. Bracalente. Jan 91, 23p 
In Its Airborne Wind Shear Detection and ‘Warning Sys- 
tems: Third Combined Manufacturers’ and Technolo- 
gists’ Conference, Part 2 p 913-936. 


In the simulation program, a wind shear detection 
Doppler radar was placed in UAL 395 and 236 aircraft 
and flown along their landing flight paths. The micro- 
burst was placed at the appropriate location and inten- 
sity corresponding to each aircraft’s landing approach 
time. A baseline set of radar design parameters were 
used in the simulation. Output display information and 
wind shear detection processing was produced as the 
aircraft approached the microburst. Information on the 
= of the simulation study are given in graphical 
lorm. 


154,183 
N91-24156/2/GAR 
(Order as N91-24140/6/GAR, PC A20/MF 
A03; 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Description, Characteristics and Testing of the 
NASA Airborne Radar. 

W. R. Jones, O. Altiz, P. Schaffner, J. H. Schrader, 
and H. J. C. Blume. Jan 91, 41p 

In Its Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Technolo- 
gists’ Conference, Part 2 p 937-978. 


Presented here is a description of a coherent radar 
scattermeter and its associated signal processing 
hardware, which have been specifically designed to 
detect microbursts and record their radar characteris- 
tics. Radar parameters, signal processing techniques 
and detection algorithms, all under computer control, 
combine to sense and process reflectivity, clutter, and 
microburst data. Also presented is the system’s high 
density, high data rate recording system. This digital 
system is capable of recording many minutes of the in- 
phase and quadrature components and corresponding 
receiver gains of the scattered returns for selected 
spatial regions, as well as other aircraft and hardware 
related parameters of interest for post-flight analysis. 
Information is given in viewgraph form. 


154,184 
N91-24158/8/GAR 
(Order as N91-24157/0/GAR, PC — on 
1 


Wichita State Univ., KS. 

Feasibility Study in Crack Detection in Aircraft 

_— Panels by Pulse Probing and Deconvolu- 
jon. 

J. E. Talia, B. Bahr, and H. M. Lankarani. Dec 90, 6p 

In Its Program Plans for Aviation Safety Research 6 p. 


The main objective is to assess the use of changes in 
dynamic characteristics of a structure or its spectros- 
copy to detect crack formation. The first approach is to 
excite the structure harmonically over a range of fre- 
quencies and recover the natural frequencies of vibra- 
tion and modal damping parameters from the analysis 
of the steady state responses. The preferred approach 
is to excite the structure with an appropriate pulse and 
extract the dynamic Green’s function from the corre- 
sponding transient response. 


154,185 
N91-24164/6/GAR 
(Order as N91-24157/0/GAR, PC A04/MF 
A01) 


Wichita State Univ., KS. 

Effects of Freeze/Thaw Cycles on Bonded Joints 
and Composite Materials. 

S. J. Hooper. Dec 90, 7p 

In Its Program Plans for Aviation Safety Research 7 p. 


The objective is to develop a test method that can be 
used to assess the structural integrity of bonded joints 
and composite materials subject to mechanical loads 
and the environmental effects due to moisture intru- 
sion and subsequent freeze/thaw cycles. The effects 





of both static loading and fatigue loading will be inves- 
tigated. 


154,186 
N91-24173/7/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 


A03) 

Flight Safety Foundation, Inc., Arlington, VA. 
ind Shear Hyg Applications for 91/135. 

E. Arbon. Jan 91, by - 
In NASA. Langley esearch Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 143-152. 


The requirement for wind shear training af all pilots 
was demonstrated too often by the accident statistics 
of past years. Documents were developed to train air- 
line crews on the specific aircraft and to tech r ni- 
tion of the meteorological conditions that are conduc- 
tive to wind shear and microburst formation. A Wind 
Shear Training Aid program is discussed. 


154,187 
N91-24174/5/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 


A03) 
Honeywell, Inc., Phoenix, AZ. Commercial Flight Sys- 
tems Group. 
Integration of Weather Sensing Devices. 
J. Daily. Jan 91, 23p 
In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warnin Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 177-199. 


The state of airborne atmospheric sensing is contin- 
ually evolving as devices are developed which further 
enhance the detection of meteorological phenomena. 
Assuming that these technologies prove to be feasi- 
ble, the greatest long-term benefit would be attained 
by effective integration of the various sensors. A 
system which could accomplish this goal would con- 
ceivably provide enhanced atmospheric analysis, co- 
herent display capability, and would allow for the de- 
velopment of expert system to predict weather condi- 
tions. The existing and developing weather detection 
technologies are presented, followed by an overview 
of what issues must be dealt with in the creation of an 
integrated system. A framework of a basic system is 
also presented which identifies some of the potential 
applications that exist. 


154,188 
N91-24175/2/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
NASA Langley ‘_ Test Program. 
M. Lewis. Jan 91, 24p 
In Its Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Technolo- 
gists’ Conference, Part 1 p 201-224. 


General a of NASA/Langley Research Center 
wind shear fli ce pee is presented in the form of 
view-graphs. ‘ollowing subject areas are covered: 
program damanin (hazard characterization, sensor 
technology, and flight management systems); flight 
test objective; facility; flight requirements; flight oper- 
ations; and status/schedule. 


154,189 
N91-24176/0/GAR 
(Order as N91-24166/1/GAR, PC A21 Me 


peer Aeronautics and Space Administration, 
a. VA. Langley Research Center. 
R Information on the Flight Deck. 
D. Hinton. Jan 91, 16p 
In Its Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Technolo- 
gists’ Conference, Part 1 p 227-242. 


TDWR information on the flight deck is presented in 
the form of view-graphs. The following subject areas 
are covered: air/ground wind shear information inte- 
gration research; wind shear detection/warning and 
avoidance system; initial experiment; and future plans. 


154,190 
N91-24177/8/GAR 
(Order as N91-24166/1/GAR, PC a 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
iment. 


sg 

S. Campbell. Jan 91, 20p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 243-262. 


FAA terminal come —— radar program and 
NASA/FAA airborne wind a are present- 
ed in the form of view-graphs. The following topics are 
included: TDWR testbed radar performance; cockpit 
display system; flight operations; analysis workstation; 
and future work. 


154,191 
N91-24178/6/GAR 

(Order as N91-24166/1/GAR, PC AME 

03 


) 
— Center for Atmospheric Research, Boulder, 


Integration of the TDWR and LLWAS Wind Shear 
Detection System. 

L. Cornman. Jan 91, 35p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warni Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 263-297. 


Operational demonstrations of a prototype TDWR/ 
LLWAS (Terminal Doppler Weather Radar/Low Level 
Wind shear Alarm System) integrated wind shear de- 
tection system were conducted. The integration of 
wind shear detection systems is needed to provide 
end-users with a hae consensus source of informa- 
tion. A properly implemented integrated system pro- 
vides wind shear warnings of a higher quality than 
stand-alone LLWAS or TDWR systems. The al 

mic concept used to generate the TDWR/LLWA inte- 
grated products and several case studies are dis- 
cussed, indicating the viability and potential of integrat- 
ed wind shear detection systems. Implications for inte- 
grating ground and airborne wind shear detection sys- 
tems are briefly examined. 


154,192 
N91-24179/4/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 


03) 
MITRE Corp., McLean, VA. 
Thermodynamic Alerter for Microbursts (TAMP). 
P. J. Eccles. Jan 91, 13p 
In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 351-363. 


The following subject areas are covered: microburst 
detection, location and measurement; thermal alerter 
for microbursts prototypes (TAMP); sensor-transmit- 
ters (Senstrans) design; TAMP installation; and 
DAPAD software. 


154,193 
N91-24180/2/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 


) 
National Aeronautics and Space Administration, 
Hampton, VA. ey od Research Center. 
Status of Heavy Rain Tests. 
G. Bezos. Jan 91, 27p 
In Its Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Technolo- 
gists’ Conference, Part 1 p 367-393. 


The heavy rain effects program is presented in the 
form of the view-graphs. The following topics are cov- 
ered: rain effects on airfoil performance; two-p! 
flow dynamics; wind tunnel test results; issues; large- 
scale results; and summary. 


154,194 
N91-24181/0/GAR 
(Order as N91-24166/1/GAR, PC A21/ME 


) 
National Aeronautics and Space Administration, Wal- 
lops Island, VA. Wallops Flight Center. 


Heavy Rain Field Measurements. 

E. Melson. Jan 91, 30p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and bea pte J Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 395-424. 


A weight-measuring rain gauge was developed to col- 
lect rain data and configured to operate at a high 
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sample rate (one pre second). Instead of aver- 
aging the rain rate in pcr hours, and sometime 
days as normally , the rain data collected 
are examined in seconds. The results of six field sites 
are compiled. Rain rate levels, duration of downpours, 
and frequency of heavy rainfall events are presented. 


154,195 
N91-24182/8/GAR 
(Order as N91-24166/1/GAR, PC — 


National Aeronautics and Space 
Hampton, VA. Langley Research Center. 
D. D. Vi “— J 1, Mod 

icr jan 
in Its Airborne Wind 


3 Noined Mi 
gists’ ’ Conterence, Part 1 p 425-450. 


The effect of heavy rain on airplane 
Prec penn in the form of view-graphs. 

pe ars a eye tm png review of heavy 
rain airfoil tests; of heavy rain aerody- 
namic model for a teeeiet : 
analysis with heavy rain effects; numeric simulation of 
wet microburst encounter; and summary of results and 
future needs. 


154,196 
N91-24183/6/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 
A03 


Sundstrand Data Control, Inc., Redmond, WA. 
Status of Research. 


oO 
D. Bateman. Jan 91, 25p 
In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warni Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 453-477. 


Wind shear detection status is presented in the form of 
view-graphs. The following subject areas are covered: 
second generation detection (Q-bias, gamma bias, 
temperature biases, maneuvering flight modulation, 
and altitude modulation); third generation wind shear 
detection (use wind shear computation to augment 
flight path and terrain alerts, modulation of alert 

thresholds based on wind/terrain data base, —- 
rate wind shear/terrain alert enhancements from pre- 
dictive sensor data); and future research and develop- 
ment. 


154,197 
N91-24184/4/GAR 
(Order as N91-24166/1/GAR, PC ——, 


) 
Honeywell, Inc., Phoenix, AZ. Commercial Flight Sys- 
tems Group. 
Temperature Lapse Rate as an Adjunct to Wind 


T. Zweifil. Jan 91, 17p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warn pore Bh sorry Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 479-495. 


Several meteorological parameters were examined to 
determine if measurable atmospheric conditions can 
improve windshear detection devices. Lapse rate, the 
temperature change with altitude, shows promise as 
being an important parameter in the prediction of 
severe wind shears. It is easily measured from existing 
aircraft instrumentation, and it can be important indica- 
tor of convective activity ee sory bone thunderstorms and 
microbursts. The meteorological theory behind lapse 
rate measurement is briefly reviewed, and and FAA 


certified system is described that i 
mented in the fosters’ Wind Shear Detection 
Guidance System. 


154,198 
N91-24190/1/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 


lantic City, NJ. 

MLS Mathematical Model Validation Study Using 
Airborne MLS Data from Atiantic City International 
— Boeing 727 Elevation Shadowing Flight 


ests. 
Technical Report, Dec. 1988 - Dec. 1 
J. D. Jones. Apr 91, 49p DOTFAA/CT-TI TN90/55 


The performance of the Microwave Landing System 


(MLS) mathematical model is evaluated by comparing 
the results of the model's simulation errors along a 
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flight path with actual flight check measurements. The 
data collected for this study were designed specifically 
to evaluate the shadowing aircraft computations of the 
model. The results showed that there was some 
agreement between measured and modeled data, but 
it was concluded that further development of the shad- 
owing aircraft computations is required. 


154,199 
N91-24194/3/GAR PC A03/MF A01 
—. Inc., > Hills, CA. 
Research Vehicle (HRV) Real-Time 
Study. Toot — Feasibility and Requirements 
. Part 2: Remote Computation Support for 
Flight ‘Systems Functions. 
H. A. Rediess, and M. D. Hewett. May 91, 42p NAS 
1.26:179450, H-1700-PT-2, NASA-CR-179450 
Contract NAS2-12670 


The requirements are assessed for the use of remote 
computation to support HRV flight testing. First, 
remote computational requirements were developed 
to support functions that will eventually be performed 
onboard operational vehicles of this type. These func- 
tions which either cannot be performed onboard in the 
time frame of initial HRV flight test programs because 
the technology of airborne computers will not be suffi- 
ciently advanced to support the computational loads 
required, or it is not desirable to perform the functions 
onboard in the flight test program for other reasons. 
Second, remote computational support either required 
or highly desirable to conduct flight testing itself was 
addressed. The use is proposed of an Automated 
Flight Management System which is described in con- 
ceptual detail. Third, autonomous operations is dis- 
cussed and finally, unmanned operations. 


154,200 

N91-24195/0/GAR PC A06/MF A01 
Douglas Aircraft Co., Long Beach, CA. 

1989 Hig Civil Transport Studies. 

May 91, 103p NAS 1.26:4375, NASA-CR-4375 
Contract NAS1-18378 


The results are presented for the Douglas Aircraft 
Company system studies related to high speed civil 
transports (HSCTs). The system studies were con- 
ducted to assess the environmental compatibility of a 
HSCT at a design Mach number of 3.2. Sonic boom 
minimization, exterior noise, and engine emissions 
were assessed together with the effect of a laminar 
flow control (LFC) technology on vehicle gross weight. 
bony? neral results indicated that (1) achievement of a 

PLdB sonic boom loudness level goal at Mach 3.2 
ae not be practical; (2) the high flow engine cycle 
concept shows promise of achieving the side line FAR 
Part 36 noise limit but may not achieve the aircraft 
range design goal of 6,500 nautical miles; (3) the rich 
burn/quick quench (RB/QQ) combustor concept 
shows promise for achieving low EINO(sub x) levels 
when combined with a premixed pilot stage/advanced 
technology high power stage duct burner in the P and 
W variable stream control engine (VSCE); and (4) full 
chord wing LFC has significant performance and eco- 
Tr advantages relative to the turbulent wing base- 
ine. 


154,201 

N91-24196/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

System Approach to Aircraft Optimization. 

J. Sobieszczanski-Sobieski. Mar 91, 17p NAS 
1.15:104074, NASA-TM-104074 

Presented at the NATO-AGARD Structures and Mate- 
rials Panel Meeting, Bath, England, 28 Apr. - 5 May 
1991. 


Mutual couplings among the mathematical models of 
physical phenomena and parts of a system such as an 
aircraft complicate the design process because each 
contemplated design change may have a far reaching 
consequence throughout the system. Techniques are 
outlined for computing these influences as system 
design derivatives useful for both judgemental and 
formal optimization purposes. The techniques facilitate 
decomposition of the design process into smaller, 
more manageable tasks and they form a methodology 
that can easily fit into existing engineering organiza- 
tions and incorporate their design tools. 


154,202 
N91-24198/4/GAR PC AO5/MF A01 
Advanced Technologies, Inc., Newport News, VA. 
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Soft Hub for Bearingless Rotors. 

P. G. C. Dixon. Jun 91, 98p NAS 1.26:177586, A- 
91158, NASA-CR-177586 

Contract NAS2-13157 


Soft hub concepts which allow the direct replacement 
of articulated rotor systems by bearingless types with- 
out any change in controllability or need for reinforce- 
ment to the drive shaft and/or transmission/fuselage 
attachments of the helicopter were studied. Two con- 
cepts were analyzed and confirmed for functional and 
structural feasibility against a design criteria and speci- 
fications established for this effort. Both systems are 
gimballed about a thrust carrying universal elastomeric 
bearing. One concept includes a set of composite flex- 
ures for drive torque transmittal from the shaft to the 
rotor, and another set (which is changeable) to impart 
hub tilting stiffness to the rotor — as required to 
meet the helicopter application. The second concept 
uses a composite bellows flexure to drive the rotor and 
to augment the hub stiffness provided by the elasto- 
meric bearing. Each concept was assessed for weight, 
drag, ROM cost, and number of parts and compared 
with the production BO-105 hub. 


154,203 

N91-24199/2/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Evaluation of Cloud Detection Instruments and 
Performance of Laminar-Flow Leading-Edge Test 
Articles During NASA Leading-Edge Flight-Test 
Program. 

R. E. Davis, D. V. Maddaion, R. D. Wagner, D. F. 
Fisher, and R. Young. Apr 89, 58p NAS 1.60:2888, 
L-16509, NASA-TP-2888 


Summary evaluations of the performance of laminar- 
flow control (LFC) leading edge test articles on a 
NASA JetStar aircraft are presented. Statistics, pre- 
sented for the test articles’ performance in haze and 
cloud situations, as well as in clear air, show a signifi- 
cant effect of cloud particle concentrations on the 
extent of laminar flow. The cloud particle environment 
was monitored by two instruments, a cloud particle 
spectrometer (Knollenberg probe) and a charging 
patch. Both instruments are evaluated as diagnostic 
aids for avoiding laminar-flow detrimental particle con- 
centrations in future LFC aircraft operations. The data 
base covers 19 flights in the simulated airline service 
phase of the NASA Leading-Edge Flight-Test (LEFT) 
Program. 


154,204 

N91-24200/8/GAR PC A09/MF A01 
National amore and Space Administration, 
Hampton, VA. Langley Research Center. 
NASA-LARC Flight-Critical Digital Systems Tech- 
nol Workshop. 

C. W. Meissner, ‘4 R. Dunham, and G. Crim. Apr 89, 
191p NAS 1.55:10028, REPT-412U-3181-29, NASA- 
CP-10028 

Workshop Held in Hampton, VA, 13-15 Dec. 1988. 


The outcome is documented of a Flight-Critical Digital 
Systems Technology Workshop held at NASA-Langley 
December 13 to 15 1988. The purpose of the work- 
shop was to elicit the aerospace industry’s view of the 
issues which must be addressed for the practical real- 
ization of flight-critical digital systems. The workshop 
was divided into three parts: an overview session; 
three half-day meetings of seven working groups ad- 
dressing aeronautical and space requirements, system 
design for validation, failure modes, system modeling, 
reliable software, and flight test; and a half-day sum- 
mary of the research issues presented by the working 
group chairmen. Issues that generated the most con- 
sensus across the workshop were: (1) the lack of ef- 
fective design and validation methods with support 
tools to enable vs gg of oy pe peery flight- 
critical digital systems, and (2) the lack of high quality 
laboratory and field data on system failures especially 
due to electromagnetic environment (EME). 


154,205 
N91-24210/7/GAR PC AO5/MF A01 
Sparta, Inc., Laguna Hills, CA. 

ea Remote Computational Flight Research 
H. A. Rediess. Sep 89, _ NAS 1.26:179432, H- 
1489, NASA-CR-179432 

Contract NAS2-12211 


The extension of the NASA Ames-Dryden remotely 
augmented vehicle (RAV) facility to accommodate 


flight testing of a hypersonic aircraft utilizing the conti- 
nental United States as a test range is investigated. 
The development and demonstration of an automated 
flight test management system (ATMS) that uses 
expert system technology for flight test planning, 
scheduling, and execution is documented. 


154,206 


N91-24555/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Effects of Wing Sweep on in-Flight Boundary- 
Layer Transition for a Laminar Flow Wing at Mach 
Numbers from 0.60 to 0.79. 

B. T. Anderson, and R. R. Meyer. Jul 90, 37p NAS 
1.15:101701, H-1565, NASA-TM-101701 

Contains Microfiche as Supplement. 


The variable sweep transition flight experiment 
(VSTFE) was conducted on an F-14A variable sweep 
wing fighter to examine the effect of wing sweep on 
natural boundary layer transition. Nearly full span 
upper surface gloves, extending to 60 percent chord, 
were attached to the F-14 aircraft's wings. The results 
are presented of the glove 2 flight tests. Glove 2 had 
an airfoil shape designed for natural laminar flow at a 
wing sweep of 20 deg. Sample pressure distributions 
and transition locations are presented with the com- 
plete results tabulated in a database. Data were ob- 
tained at wing sweeps of 15, 20, 25, 30, and 35 deg, at 
Mach numbers ranging from 0.60 to 0.79, and at alti- 
tudes ranging from 10,000 to 35,000 ft. Results show 
that a substantial amount of laminar flow was main- 
tained at all the wing sweeps evaluated. The maximum 
transition Reynolds number obtained was 18.6 x 
10(exp 6) at 15 deg of wing sweep, Mach 0.75, and at 
an altitude of 10,000 ft 


154,207 


N91-24556/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Effects of Wing Sweep on Boundary-Layer Transi- 
tion for a Smooth F-14A Wing at Mach Numbers 
from 0.700 to 0.825. 

B. T. Anderson, and R. R. Meyer. May 90, 48p NAS 
1.15:101712, H-1531, NASA-TM-101712 

Contains Microfiche as Supplement. 


The results are discussed of the variable sweep transi- 
tion flight experiment (VSTFE). The VSTFE was a nat- 
ural laminar flow experiment flown on the swing wing 
F-14A aircraft. The main objective of the VSTFE was 
to determine the effects of wing sweep on boundary 
layer transition at conditions representative of trans- 
port aircraft. The experiment included the flight testing 
of two laminar flow wing gloves. Glove 1 was a cleanup 
of the existing F-14A wing. Glove 2, not discussed 
herein, was designed to provide favorable pressure 
distributions for natural laminar flow at Mach number 
(M) 0.700. The transition locations presented for glove 
1 were determined primarily by using hot film sensors. 
Boundary layer rake data was provided as a supple- 
ment. Transition data were obtained for leading edge 
wing sweeps of 15, 20, 25, 30, and 35 degs, with Mach 
numbers ranging from 0.700 to 0.825, and altitudes 
ranging from 10,000 to 35,000 ft. Results show that a 
substantial amount of laminar flow was maintained at 
all the wing sweeps evaluated. The maximum transi- 
tion Reynolds number of 13.7 x 10(exp 6) was ob- 
tained for the condition of 15 deg of sweep, M = 
0.800, and an altitude of 20,000 ft. 


154,208 


N91-24638/9/GAR PC A08/MF A01 
Advisory Group for aay a Research and Develop- 
ment, Neuilly-sur-Seine (France). 
= ification of Aircraft Structures. 
rg 91, 171p AGARD-R-772, ISBN-92-835-0603-0 
nglish and French. the 70TH Meeting Was Held in 
Sorrento, Italy, 1-6 Apr. 1990. 


No abstract available. 


154,209 


N91-24640/5/GAR 
(Order as N91-24638/9/GAR, PC —— 
1 


) 
Aerospatiale, Toulouse (France). Structural Research 
and Development. 





Validation of in-House and External Software Sys- 

tems at Aerospatiale. 

J. Locatelli, and J. C. Sourisseau. cApr 91, 3p 

= AGARD, Analytical Qualification of Aircraft Struc- 
res 3 p. 


In the aeronautical industry, the concept of numerical 
simulation is implemented, at first, in the preliminary 
design stage, and then during the certification activi- 
ties with respect to the airworthiness regulations. This 
implies the development and the use of calculation 
software, of which it is necessary to improve the vali- 
dation at different levels. The different features of 
these validation tests are described in the design, use, 
and evaluation of these software systems. The experi- 
ence of the engineer then plays a major role in obtain- 
ing high quality models in the design of aircraft struc- 
lures. 


154,210 
N91-24641/3/GAR 
(Order as N91-24638/9/GAR, PC A08/ME 
01 


) 
Wright Research one Development Center, Wright- 
Patterson AFB, 
Analytical Certification - Aircraft Structures. 
V. B. Venkayya. cApr 91, 14p 
In AGARD, Analytical Qualification of Aircraft Struc- 
tures 14 p. 


Analysis is expected to play an important role in the 
design and validation of future aircraft structures. The 

for the development of professional standards in 
order to implement the concept of analytical certifica- 
tion is presented. Standards for analysis and criteria 
for model definition are discussed in some detail. 


154,211 
N91-24642/1/GAR 

(Order as N91-24638/9/GAR, PC — 

1 


) 

Construcciones Aeronauticas S.A., Madrid (Spain). 
Div. Espacial. 

= Shear Webs with 


Nonlinear Analysis of Com 
Holes and Correlation with 

. Saiz, and A. B. tooate. wee 91, 17p 
In AGARD, Analytical Qualification of Aircraft Struc- 
tures 17 p. 
Since the use of composite materials is largely ex- 
tended in aircraft construction, it is necessary to devel- 
op analytical calculations to avoid the present depend- 
ency on structural tests. With that objective, a test plan 
of 25 representative specimens of 9 different shear 
webs geometries with ——- inspecting or lighten- 
ing holes, enveloping the A320 tailplane design was 
performed, including simulated defects and impacts 
for two environmental conditions. Finite element linear 
and nonlinear analysis, using a very refined mesh, was 
performed to correlate test results. Very good correla- 
tion was found even in the postbuckling behavior of 
the structure. This analysis allows the prediction of the 
postbuckling capability of these structural elements 
and the derivation of a failure criteria. 


154,212 
N91-24643/9/GAR 
(Order as N91-24638/9/GAR, PC ane 


Beech Aircraft Corp., Wichita, KS. 

Beechcraft Starship Strength Certification. 

E. H. Hooper. cApr 91, 7p 

In AGARD, Analytical Qualification of Aircraft Struc- 
tures 7 p. 


The all-composite airframe can be successfully de- 
signed and analyzed with today’s technology. Simple 
designs using essentially monocoque tage pn fa- 
cilitate economical fabrication of parts and assem- 
blies. An FAA certification program demands careful 
planning and coordination, especially concerning regu- 
lations, interpretations, test criteria, test plans, and test 
witnessing. 


154,213 
N91-24645/4/GAR 
(Order as N91-24638/9/GAR, PC anne 


Fokker B.V., Schiphol-Oost (Netherlands). 
Evaluation of the Qualification of the Structure of a 
Passenger Aircraft by Analysis and Full-Scale 


My 

andullemen. cApr 91, 

In AGARD, Analytical Cualtoaton of Aircraft Struc- 
tures 12 p. 


On the basis of the experience with the Fokker 100 
development and full-scale testing, the qualification 
process leading to a certified aircraft structure is re- 

viewed. The in whether the state of the art is 
satisfactory or not is discussed, seen from the view- 
point of the FEM (finite element method) specialist, the 
manager, the structural specialist, and the authorities. 
Special attention is given to the problems with deriva- 
tive aircraft with respect to the requirements. Comput- 
er simulation as a replacement for full-scale testing is 
discussed and rejected. The practical ‘compromises in 
full-scale testing and FEM model verification are dis- 
cussed and some crucial experiences with the test 
program are considered. 


154,214 
N91-24646/2/GAR 
(Order as N91-24638/9/GAR, PC A08/MF 


Imperial Coll. of Science and Technology, London 
Ei woes 


lysis-Test. 
G.A. 0. Davies. co ae 14 
In AGARD, A Qualification of Aircraft Struc- 
tures 14p.S oe in Part by Ministry of Defence, 
England and Science Research Council, England. 


The role of structural analysis in the design-analysis- 
test cycle is addressed, and larly the role of 
finite element analysis. It is suggested that the domi- 
nance of finite element code application in structural 
analysis is moving from simple stress and deformation 
evaluation to the prediction of failure, particularly in 
areas where multiple testing would otherwise be nec- 
essary. The use of analysis to predict failure, instead of 
experimental tests, raises many problems, and these 
will be exacerbated if finite element codes 
pon tools of non-specialists. A way forward is sug- 
gested. 


154,215 
N91-24647/0/GAR 
(Order as N91-24638/9/GAR, PC ——- 
1) 
Royal Aerospace Establishment, Farnborough (Eng- 
land). Materials and Structures Dept. 
Role of Structural Analysis in Airworthiness Certi- 


P. Bartholomew. cApr 91, 8p 
in AGARD, Analytical Qualification of Aircraft Struc- 
tures 8 p. 


Those uses of structural analysis which have a bearing 
on airworthiness are reviewed. In particular, the extent 
to which finite element analysis is already implicitly 
relied on in the context of clearance by test is consid- 
ered, and factors which may be expected to lead to an 
increased reliance are discussed. One such factor is 
the increased use of the computer aided engineering 
(CAE) approach which changes the design process 
itself. An assessment is made of actions required to 
ensure that results of analysis provide a consistent 
and reliable basis for airworthiness judgement. 


154,216 
N91-24648/8/GAR 
(Order as N91-24638/9/GAR, PC — 


Gaue Ltd., Montreal ie. 

of Analysis in the Design and Qualification of 
Son Aircraft —_" 
P. Mcconnell. cApr 91, 12) 
In AGARD, Analytical Qualification of Aircraft Struc- 
tures 12 p. 


Four areas of analysis in the qualification of aircraft 
structures made with composite materials are dis- 
cussed. These areas are (1) statistics for material 
allowables, (2) damage tolerance modelling, (3) hy- 
grothermal modelling, and (4) buckling of stiffened 
compression panels. 


154,217 
N91-24649/6/GAR 
(Order as N91-24638/9/GAR, PC —_ 


1) 
Avions Marcel Dassault-Breguet Aviation, St.-Cloud 
France). 
4a of the Refinement of ae Caicula- 
tion on Aircraft Qualification Proced 
C. Petiau. cApr 91, 14p 
In French; English Guwwmary. In AGARD, Analytical 
Qualification of Aircraft Structures 14 P. 


The effects of improvements of | methods on 
the process of airframe qualification are examined. Po- 


154,220 


AERONAUTICS & AERODYNAMICS 
Aircraft 


structural 
fields, determination of failure criteria in static voy de in 
fatigue, and calculation of loads, aeroelasticity, and 
flutter. Risks of errors are omnipresent, so the struc- 
ture qualification must include a reliable process of de- 
tection and correction of errors. An organization plan 
and qualification is presented. Computer 
analysis plays a large role, while remaining controlled 
ne a minimum number of relevant tests. Improvements 
methods assist design optimization by re- 
ducing the number of required tests and reducing the 
risk of failure during the main qualification tests. How- 
ever, insufficient reliability of analytical methods, 
mainly the risk of human error, requires continued use 
of the main qualification tests. 


154,218 


N91-24650/4/GAR 

(Order as N91-24638/9/GAR, PC — 

A01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 
Analytical Methods for the Qualification of Heli- 
copter Structures. 
F. Och. cApr 91, 14p 
In AGARD, Analytical Qualification of Aircraft Struc- 
tures 14 p. 


as temperature, moisture, _—_ loading, and impact 
have to be considered. The airframes of derivatives of 
the basic BO 105 have been qualified in the past with- 
out retesting because it could be shown that the struc- 
ture conformed to those for which experience had 
demonstrated the structural analysis to be reliable. 
During the development of a composite fuselage for 
the BK 117, both an analytical and an experimental 
stre substantiation was performed, which corre- 
sponded very well and formed the basis for airworthi- 
ness qualification of this experimental helicopter under 
flight testing now. A large number of components in 
the dynamic system are designed primarily so that they 
will provide adequate fatigue strength, defined in terms 
of an endurance limit, or in terms of fatigue life. The 
analytical qualification of these fatigue critical struc- 
tures, on the basis of measured fatigue loadings and 
calculated working S-N curves, is state-of-the-art in the 
helicopter industry. In the nonlinear domain, analytical 
methods are applied for highly laminated elastomeric 
oe and for the crashworthiness qualification of 

both crushable subcomponents and complete helicop- 
ters. The results gained so far allow the application of 
analytical methods, partly in combination with coupon 
or component testing, for the qualification of helicopter 
structures. 


154,219 


N91-24652/0/GAR 

Order as N91-24638/9/GAR, PC or 

1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
for 

C. C. Chamis, and T. A. Cruse. cApr 91, 13p 
In AGARD, Analytical Qualification of Aircraft Struc- 
tures 13 p. 


The use of probabilistic structural analysis methods 
(PSAM) to predict structural reliability is the subject of 
an on-going NASA research program. The elements of 
the new technology developed to date is reported. Ap- 
plications of the developed software to structural prob- 
lems are demonstrated for simple validation problems 
and for large scale application problems. On-going re- 
search to support component and system reliability 
predictions suitable for analytical certification of aero- 
space structures is briefly reviewed. 


154,220 


N91-24843/5/GAR PC A10/MF A02 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 


October 15,1991 15 





AERONAUTICS & AERODYNAMICS 
Aircraft 


AGARD Flight Test Techniques Series. Volume 9: 
Aircraft Exterior Noise Measurement and Analysis 
Techniques. 

H. Heller. cApr 91, 201p AGARD-AG-300-V-9, ISBN- 
92-835-0612-X 


Testing and analysis techniques to measure aircraft 
noise primarily for purposes of noise certification as 
specified by the ‘International Civil Aviation Organiza- 
tion’, ICAO are described. The relevant aircraft noise 
certification standards and recommended practices 
are presented in detail for subsonic jet aircraft, for 
heavy and light propeller-driven aircraft, and for heli- 
copters. The practical execution of conducting noise 
certification tests is treated in depth. The characteris- 
tics and requirements of the acoustic and non-acoustic 
instrumentation for data acquisition and data process- 
ing are discussed, as are the procedures to determine 
the ial noise measures - effective perceived noise 
level (EPNL) and maximum overall A-weighted noise 
level (L sub pA,max) - that are required for the noise 
certification of different types of aircraft. The AGAR- 
Hog 4 also contains an extensive, although selec- 
tive, discussion of test and analysis techniques for 
more detailed aircraft noise studies by means of either 
flight experiments or full-scale and model-scale wind 
tunnel experiments. Appendices provide supplementa- 
ty information. 


154,221 

PB91-217596/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Flight Testing in the Netherlands: An Overview. 

J. T. M. van , and R. L. van der Velde. 1 Sep 
88, 30p NLR-MP-88053-U 

Presented at the Symposium of the Flight Mechanics 
Panel of AGARD (73rd), ‘Flight Test Techniques’, Ed- 
— Air Force Base (United States), October 17-20, 
1988. 


The report gives an overview of the flight test activities 
and capabilities in The Netherlands. A general descrip- 
tion of the flight test programs of the last decades with 
civil and military aircraft, helicopters and research air- 
craft will be given. Some of the highlights of the more 
recent programs will be presented, i.e. the type certifi- 
cation of the Fokker 50 and Fokker 100 civil transport 
aircraft, evaluation and certification trials with the mili- 
tary F16 fighter aircraft, helicopter-ship compatibility 
testing and the determination of the mathematical 
model of the Cessna Citation 500 for a Phase II flight 
simulator. Furthermore, a short description will be 
given of the flight test instrumentation and flight test 
techniques that have become available in The Nether- 
lands during the last decade. 


Avionics 
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AD-A236 833/0/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Demonstration of an Aircraft Navigator's Moving 
Map Display. 

Aircraft systems technical memo. 

D. A. Craven. Feb 91, 20p ARL-SYS-TM-141, DODA- 
AR-006-081 


In the P3-C maritime patrol aircraft, the navigator is re- 
sponsible for many communications related tasks 
while airborne, and as a result cannot afford to spend 
excessive time on his Ss ee duties. The concept 
of a low-cost Moving Map Display (MMD) as a naviga- 
tor’s aid has been proposed in order to minimise the 
time involved in assessing the aircraft's situation and 
identifying any deviations from the required course. 
The display should convey the aircraft’s position, track 
and course (by means of pre-determined waypoints) 
superimposed on a map. It is required to be easily 
readable and involve minimal operator effort. A dem- 
onstrator of such a navigator’s display has been devel- 
oped and is incorporated into Flight Management 
Group’s Programmable Cockpit. Aircraft position track 
and waypoint information are received via an RS232 
serial line. Operator control the display is by a touch 
sensitive screen. Two map representations have been 
included in the demonstrator: a simple coast-only map 
(labelled Digital) onto which other features may be 
added in the future; and a more conventional digitized 
paper map. Since this display is intended for the navi- 
gator’s station, north-up orientation of the map is suffi- 
cient. This simplifies the hardware requirements con- 
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siderably as, unlike pilot-oriented heading-up displays, 
no image rotation is involved. 


154,223 

N91-24140/6/GAR PC A20/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Tech- 
nologists’ Conference, Part 2. 

D. D. Vicroy, R. L. Bowles, and H. Schlickenmaier. 
Jan 91, 464p NAS 1.55:10060-PT-2, DOT/FAA/RD- 
91/2-PT-2, NASA-CP-10060-PT-2 

Prepared in Cooperation with Federal Aviation Admin- 
istration, Washington, DC. Conference Held in Hamp- 
ton, VA, 16-18 Oct. 1990. 


No abstract available. 


154,224 
N91-24168/7/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 
A03) 


Service Technique de la Navigation Aerienne, Paris 
(France). Dept. Radiocommunication et Radioguidage. 
Radar Performance Experiments. 

C. Leroux, F. Bertin, and H. Mounir. Jan 91, 18p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 37-54. 


Theoretical studies and experimental results obtained 
at Coulommiers airport showed the capability of Proust 
radar to detect wind shears, in clear air condition as 
well as in presence of clouds or rain. Several examples 
are presented: in a blocking highs situation an atmos- 
pheric wave system at the Brunt-Vaisala frequency 
can be clearly distinguished; in a situation of clouds 
without rain the limit between clear air and clouds can 
be easily seen; and a windshear associated with a gust 
front in rainy conditions is shown. A comparison of 30 
cm clear air radar Proust and 5 cm weather Doppler 
radar Ronsard will allow to select the best candidate 
for wind shear detection, taking into account the low 
sensibility to ground clutter of Ronsard radar. 


154,225 
N91-24172/9/GAR 
(Order as N91-24166/1/GAR, PC A21/MF 
A03) 


Massachusetts Inst. of Tech., Cambridge. 

Microburst Avoidance Simulation Tests. 

J. Hansman. Jan 91, 35p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 107-141. 


Implementation issues for uplinked microburst alerts 
are presented in the form of view-graphs. The follow- 
ing topics are covered: evaluation, transmission, and 
presentation of ground-based Doppler weather radar 
derived information through a limited bandwidth digital 
data link; electronic cockpit presentation of uplinked 
wind shear alerts (pilot opinion survey, part-task simu- 
lation experiment); presentation modes (verbal, textu- 
al, and graphical); and ground evaluation of ground- 
measures wind shear data. 
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PB91-217539/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
MRVS: A ns ote for Measuring, Recording and 
Processing Flight Test Data. 

J. T. M. van Doorn, P. J. H. M. Manders, O. van 
Teuenebroek, and G. Pascoe. 19 May 88, 24p NLR- 
MP-88034-U 

Presented at the ICAS Congress (16th) held in Jerusa- 
lem, Israel in August, 1988. Prepared in cooperation 
with Fokker B.V., Schiphol-Oost (Netherlands). 


The paper describes a new system for measuring, re- 
cording and processing flight test data, with the 
(Dutch) acronym MRVS. The system is designed for a 
wide range of tests with various aircraft, such as the 
Fokker 50, Fokker 100, General Dynamics F16, etc., 
aircraft either developed or in operational use in the 
Netherlands. Especially the Fokker 100, at this 
moment one of the most advanced airliners in oper- 
ation, placed high demands with respect to data qual- 
ity and quantity, the versatility and the integrity of the 
system and the availability at any time under all circum- 
stances. The paper presents the requirements which 


led to a unique, highly modular design which facilitates 
the construction of flight-test instrumentation systems 
that are optimally adapted to the test program and test 
aircraft under consideration. Especially, the subsys- 
tems which to a certain extent have unique features, 
are described in more detail. The operational experi- 
ence with up to 20 different test aircraft and instrumen- 
tation systems will be discussed. It can be concluded 
that until now MRVS has outperformed its specifica- 
tions. Less than 1 percent of test time has been lost 
due to instrumentation malfunction. 
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PB91-217547/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Measurement of Linear and Angular Displace- 
ments in Prototype Aircraft: instrumentation, Cali- 
bration and Operational Accuracy. 

S. S. van Leeuwen. 10 Jun 88, 15p NLR-MP-88038- 


U 

Presented at the Society of Flight Test Engineers 
—_— — (19th), Arlington, Texas, August 
15-17, 1 4 


In 1979 the Netherlands Agency for Aerospace Pro- 
grams initiated a program called MRVS, which is an 
acronym for the Dutch translation of ‘Measuring, Re- 
cording and Data Processing System’. The purpose of 
the program was to design and to acquire flight test 
instrumentation systems that meet the demands of 
prototype flight testing in the eighties. It became rapid- 
ly apparent that a significant part of the required instru- 
mentation was not commercially available and thus 
had to be designed in house. This has been very true 
for the instrumentation to measure linear and angular 
displacements. In the report the design and develop- 
ment of angular displacement transducers is de- 
scribed. The instrumentation for the measurement of 
control surface deflections is emphasized. In order to 
meet the accuracy demands for the last application, 
calibration tools were designed parallel to the design 
of the transducers. A description of some of these 
tools is also given. 


Test Facilities & Equipment 


154,228 

DE91009056/GAR PC A03/MF A01 
Tennessee Univ. Space Inst., Tullahoma. 

PC based frequency domain LV processor. 

T. C. Layne, T. V. Giel, and R. L. Clippard. 1991, 27p 
DOE/ET/10815-157, CONF-910861-1 

Contract ACO2-79ET10815 

International conference on laser anemometry (4th), 
Cleveland, OH (USA), 5-9 Aug 1991. Sponsored by 
Department of Energy, Washington, DC. 


A PC based laser Doppler velocimeter (LV) data 
system was developed. The data system uses fre- 
quency domain processing for multiple component LV 
individual signal realization. The system is based on a 
standard add in board for IBM PC’s which has a tran- 
sient digitizer and programmable digital signal proces- 
sor (DSP) on board. Custom software written for both 
the general purpose DSP and the PC is described. The 
DSP is programmed to implement the frequency 
domain LV signal processor and the PC is pro- 
grammed to provide a user interface and data archiv- 
ing capability. The resulting data system is a low cost 
alternative to dedicated commercial velocimeter signal 
processors. Furthermore, the general purpose utility of 
the PC is still available when LV signal acquisition and 
processing is not active. Typical optical signal data 
processing is presented to illustrate data system per- 
formance. 5 refs., 7 figs. 


154,229 
N91-24133/1/GAR 
(Order as N91-24132/3/GAR, PC A11/MF 
A02 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
National Transonic Facility Status. 
L. W. Mckinney, W. E. Bruce, and B. B. Gloss. Apr 
89, 39p 
In Its Transonic Symposium: Theory, Application and 
Experiment, Volume 2 p 1-39. 


The National Transonic Facility (NTF) was operational 
in a combined checkout and test mode for about 3 





years. During this time there were many challenges as- 
sociated with movement of mechanical components, 
operation of instrumentation systems, and drying of in- 
sulation in the cryogenic environment. Most of these 
challenges were met to date along with completion of 
a basic flow calibration and aerodynamic tests of a 
number of configurations. Some of the major chal- 
lenges resulting from cryogenic environment are re- 
viewed with regard to hardware systems and data 
quality. Reynolds number effects on several configura- 
tions are also discussed. 
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N91-24166/1/GAR PC A21/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Tech- 
nologists’ Conference, Part 1. 

D. D. Vicroy, R. L. Bowles, and H. Schlickenmaier. 
Jan 91, 490p NAS 1.55:10060-PT-1, DOT/FAA/RD- 
91/2-PT-1, NASA-CP-10060-PT-1 

Prepared in Cooperation with FAA, Washington, DC. 
Conference Held in Hampton, VA, 16-18 Oct. 1990. 


No abstract available. 
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N91-24287/5/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
A03) 


FluiDyne Engineering Corp., Minneapolis, MN. 
Summary of European and Japanese Hypersonic 
Facility Activities. 

D. G. Decoursin. Oct 90, 8p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 203-210. 


The interest in hypersonic vehicles in Europe and 
Japan has created a need for test facilities. This need 
is being filled by upgrading old facilities and building 
new facilities. The facilities are designed for research 
in hypersonics and for the development of vehicles 
ranging from commercial transports to aerospace 
planes. Vehicle development programs include the 
French Hermes, German Sanger, and Japanese 
HOPE. It appears that both Europe and Japan have 
well defined programs for the acquisition of compre- 
hensive hypersonic test capabilities. The status of this 
activity is presented through a brief description of 
modifications to existing facilities and of new facilities 
being planned or designed and constructed. A com- 
parison is made with the major U.S. facilities. 
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N91-24288/3/GAR 

(Order as N91-24273/5/GAR, PC A20/MF 

A03) 

GT-Devices, Inc., Alexandria, VA. 
High Pressure Mach 10 to 20 Electrothermal Hy- 
personic Wind Tunnel. 
R. L. Burton, F. D. Witherspoon, O. Rizkalla, and W. 
Chinitz. Oct 90, 16p 
Contract NAS1-18450 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 211-226. 


A new technique is described for generating high en- 
thalpy, long pulse flows for testing scramjet combus- 
tors at equivalent flight Mach numbers of 10 to 20. The 
approach derives from high pressure discharge tech- 
nology developed for electrothermal guns and space 
thrusters. Cryogenic liquid air is heated with a high 
power electric discharge (500 MW for a 15 kg/sec test 
flow rate) in a capillary tube, generating a quasi-steady 
pressure of up to 6800 atm at 20,000 K. The heated air 
is mixed with additional cryogenic air and is expanded 
in a conventional supersonic nozzle to 0.5 to 1 atm at 
3000 to 6000 m/sec. Combustion and nozzle expan- 
sion test time of approximately 300 m/sec are contem- 
plated. Facility nozzle chemical kinetics calculations 
show that above Mach 16 increasing concentrations of 
argon and oxygen replenishment are required to 
obtain suitable test conditions. Initial experiments on a 
subscale test rig are described for 0.5 kg/sec and 300 
atm pressure. 
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AD-A236 517/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Agricultural Expansion Strategy for Burundi. 

Study project. 

L. Rufyiri. 4 Apr 91, 44p 


The crisis of agricultural development in sub-Saharan 
Africa continues to plague many peoples and nations. 
Even in some countries like Kenya, which has been 
successful by most standards, political impediments to 
research and to structural and operational develop- 
ment prevent progress. In sub-Saharan 
Africa, we analyze the agricultural situation and exam- 
ine closely the problems we run into to feed our 
people. This paper discusses agricultural food produc- 
tion in Burundi and recommends ways to increase 
issues on food strategy with ular emphasis on 
what can be done to improve food products. Present 
agricultural problems are due to: (1) Lack of market 
accessibility; (2) Major transportation routes need sur- 
facing; (3) re is a decrease of effectiveness of 
ulation in Kenya; (4) The Mpulungu port in Zambia is 
underequipped; (5) Commercial air cargo is nonexist- 
ent; (6) Crop yields are low; (7) Lack surplus for expor- 
tation; and (8) Farmers persist in the use of hand hoe. 
Burundi agriculture must depend upon increased per 
hectare yields as land for expanded crop production 
becomes increasingly scarce. This greater depend- 
ence on higher yields, improved soil fertility will be the 
primary option for increasing food supplies. 
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MIC-91-03780/GAR PC E07/MF E01 
Agriculture Canada. Policy Branch, Ottawa (Ontario). 
Canada. Agriculture Canada. Policy Branch: Farm 
inputs and finance, 1990. 

Market commentary. Annual publication. 

c1990, 91p 

French ed. 91-03804/1. 


This report contains situation and outlook papers for 
the major farm inputs: Land, labor, credit and finance, 
machinery and structures, fertilizer, chemicals, and 
energy. It is based on information available up to the 
end of January, 1991. The papers were prepared as 
background documents for Agriculture Canada’s Out- 
look Program and Farm Income Forecast. 
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MIC-91-03895/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Ontario Agricultural Outlook Conference: Pro- 


p 
Text in English and French er ual). Ontario Agricul- 
tural Outlook Conference (1989: Toronto, Ont.) French 
ed. on the same fiche. 


Proceedings of the conference, which focused on 

cific issues, trends, opportunities and problems 

will shape Ontario’s agriculture and food sector on 

the next decade. The priority planning process was 
outlined in discussion papers presented by both the 

provincial and federal governments. A series of ques- 

ae answers to the various speakers are also in- 

clu 
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MIC-91-03970/GAR PC E07/MF E01 
Farm Debt Review Boards, Ottawa (Ontario). 

Canada. Farm Debt Review Boards: Annual report 
1990. 

c1991, 48p 

Text in English and French (Bilingual). 


Annual report of the Boards, established in 1986 for 
each province to ensure that farm operations in finan- 
cial difficulty, or actually facing a farm foreclosure situ- 
ation, have access to an impartial third-party review of 
individual farm circumstances and possible financing 
or re-financing options. This report covers the struc- 
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pk py one oa the year’s 
activities, of the Boards, and 


ent composition 
oe coinaion An organizational chart is includ- 


154,237 
MIC-91-03987/GAR PC E07/MF E01 
Canadian International Development Agency, Hull 


( ). 

Agriculture and Ae pgm Agriculture sector 
development issues paper. 

c1988, 48p sae tab ISBN-0-662-55864-2 
Text in English and French (Bilingual). 


This paper explains the approach the 

toward development assistance in the 

ture, ee ee eee oe soeciacs 
of project delivery. It outlines the main oe of 
food self-reliance, local participation, and beneficial 
economic relations and details strategies being used 
to reach those goals. 


154,298 
MIC-91-04106/GAR PC E07/MF E01 
Agricultural Corporation of Saskatche- 


gricu 

wan, Regina (Canada). 

A Corporation of Sas- 
Annual report 1990. 

c1991, 12p 


Annual report of the tion, giving an overview of 
the year’s activities, details on the divestiture of 
the tion’s nha ob aetna 


business. A financial statement is included 


154,239 
MIC-91-04139/GAR PC E07/MF E0i 
peg Canada. Market Information Service, 


Ottawa (Ontario 

Canada. Agriculture Canada. Market Information 
Service: Livestock market review, 1990. 

Annual publication. 

c1990, 52p 

Text in English and French (Bilingual). 


General review with more specific reviews of beef, 

sheep and lamb, and pork. It consists largely of tables 

dealing with tariffs, livestock population, imports and 

=— average prices, numbers slaughtered, and 
les. 


154,240 
PB91-212944/GAR F A02 
— Food Policy Research Inst., Washinenen 


Se ne ee oe Thy Cee en 
a 


h rept. 
P. Dorosh, a and A. Valdes. c1990, 116p ISBN-0- 
Ura of Co ress catalog card no. 90-27234. Spon- 
Agency for International Development, Isia- 
peor P; 


he “an only. Paper copy available from 
Food Policy Research Institute, 1776 Massachusetts 
Ave. NW, Washington, DC. 20036. 


aaeetiinen such as commodity-specific 
the indirect producer prices, and input subsidies, and 
indirect effects of economy-wide trade and macro- 
icies, which affect agriculture by influenc- 
ing ington 17 exchange rate. 
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PB91-213009/GAR MF A02 
— Food Policy Research Inst., Washington, 


Commercialization of Agriculture under Popula- 
tion : Effects on Production, Consump- 
tion, and Nutrition in Rwanda. 
Research r 
J. von Braun, H. de Haen, and J. Blanken. c1991, 
bee ISBN-0-89629-087-5, RR-85 

of ne oe ro card no. 90-27251. 
Mic he — copy available from 
International Food Policy esearch Institute, 1776 
Massachusetts Ave. NW, | Washington, DC. 20036. 


The study assesses the effects of increasing commer- 


cialization of Iture and the interaction between 
commercialization and population growth in a survey 
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area in northwestern Rwanda, one of the most densely 
populated countries in the world. Tea and potatoes are 
the main commercial crops. Tea has not been eco- 
nomically successful in the study area, where it com- 
petes strongly with subsistence crops. The average 
farm household in the area receives more than half its 
income from nonagricultural earnings, mainly by men 
employed in tea factories and reforestation or infra- 
structure projects. Other topics examined are the limit- 
ed off-farm employment of women, who provide most 
of the labor for subsistence agriculture, and mainutri- 
tion in the rural households. The study points out the 
need for improved rural infrastructure to diversify and 
expand employment opportunities. Also needed are 
erosion control to upgrade the agricultural resource 
base and adequate sanitation facilities and health 
services to combat the child nutrition problem. 


154,242 
PB91-213074/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Tobac- 
co, Cotton, and Seeds Div. 
a oe ogee _ 1991. 
nm a re circular. 
Jun 91, 44p FC-6.91 
See also PB91-198341. 


Attention remains focused on the outyear forecasts for 
world, foreign, and U.S. supply and demand estimates 
for marketing year 1991/92. This month’s analysis 
continues to su increased world production and 
consumption with trade slightly below this season’s 
estimated level of 24 million bales. This scenario im- 
plies a moderate rebuilding in world cotton stocks. In 
the United States, the 1991/92 cotton supply and 
demand outlook has tightened as larger mill use this 
season is lowering projected stocks. Larger production 
should be sufficient to meet both strong domestic and 
export demand. 
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PB91-213975/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Infor- 
mation Div. 


, a Volume 3, No. 7, July 1991. 

3 oldsbrough, S. Klusaritz, and D. Washington. 
jul 91, 

See also PB91-198507. 


The magazine is targeted at business firms selling U.S. 
farm products overseas. It provides marketing oppor- 
tunities and profiles for a variety of products and coun- 
tries, as well as developments in trade policy. The 
month’s magazine features Cashing In on the Japa- 
nese Vending Machine Market. Contents also include: 
Exporters Have Bright Future in Japanese Vending 
Machine Market; From Alfalfa to Wool, Taiwan Offers 
Opportunities for U.S. Exporters; New Oregon Center 
Reduces Hassles for Exporters; Exporters Exploring 
New Markets ShouldDiscover Portugal; Albania 
Changes Course, Seeks Out Farm Imports; and U.S. 
Export Efforts Bearing Fruit in Singapore and Malaysia. 
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PB91-213983/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Oil- 
seeds and Products Div. 

World Oilseed Situation and Outlook, June 1991. 
Foreign agriculture circular. 

Jun 91, 57p FOP-6-91 

See also PB91-179341. 


World Oilseed production for 1990/91 is forecast at 
218.4 million tons, up from last month’s forecast and 2 
percent above 1989/90. Total foreign oilseed produc- 
tion is projected at 157.9 million tons, up from the May 
forecast and 2 percent over last year. The forecast 
production gains in Argentina’s and Italy’s soybeans 
and India’s rapeseed more than offset a decline in Bra- 
zil’s soybean production. The forecast U.S. soybean 
e and ending stocks were unchanged this month 
at 14.7 million tons and 9.7 million tons, respectively. 
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PB91-213991/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Tobac- 
co, Cotton, and Seeds Div. 

World Cotton Situation, June 1991. 

Foreign agriculture circular. 

Jun 91, 6ip CIRC SUPPL-5-91 

See also PB91-198341. 


The publication presents the Foreign Agricultural Serv- 
ice’s (FAS) database for world cotton area, yield, pro- 
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duction, trade, and utilization for the marketing years 
1966-1990. The information is presented in two sec- 
tions. The first section one en statistical totals for 
each individual country. The second section presents 
data on cotton area, yield, production, trade, and utili- 
zation by major country groups. The country groups in- 
clude: net exporting countries; net importing countries; 
foreign countries; and the world total. The database 
contains 106 countries. 


154,246 

PB91-216861/GAR MF E12 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Political Economy of Agricultural Pricing Policy. 
Volume 2. Asia. 

World Bank comparative study. 

A. O. Krueger, M. Schiff, and A. Valdes. c1991, 310p 
See also PB91-216879. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The book is the second of five volumes summarizing 
the results of the World Bank research project, A Com- 
Fo eg Study of the Political Economy of Agricultural 

ricing Policies. Volume 2 deals with the six countries 
studied in Asia; the Republic of Korea, Malaysia, Paki- 
stan, the Philippines, Sri Lanka, and Thailand. The pur- 
pose of the project was threefold: to provide systemat- 
ic estimates of the degree of price discrimination 
against agriculture within individual countries and to 
explain how it changed over time; to determine how 
this intervention affected such key variables as foreign 
exchange earnings, agricultural outpout, and income 
distribution; and to gain further insight into the political 
economy of agricultural pricing policy through a study 
of the motivations of policymakers, the economic and 
political factors determining the degree of agricultural 
intervention, and the attempts to reform unsuccessful 
policies. 
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PB91-216879/GAR MF E12 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Political Economy of Agricultural Pricing Policy. 
Volume 1. Latin America. 

World Bank comparative study. 

A. O. Krueger, M. Schiff, and A. Valdes. c1991, 288p 
See also PB91-216861. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The book is the first of five volumes summarizing the 
results of the World Bank research project, A Compar- 
ative Study of the Political Economy of Agricultural 
Pricing Policies. Volume 1 deals with the five countries 
studied in Latin America: Argentina, Brazil, Chile, Co- 
lombia, and the Dominican Republic. The purpose of 
the project was threefold: to provide systematic esti- 
mates of the degree of price discrimination against ag- 
riculture within individual countries and to explain how 
it changed over time; to determine how this interven- 
tion affected such key variables as foreign exchange 
earnings, agricultural output, and income distribution; 
and to gain further insight into the political economy of 
agricultural pricing policy through a study of the moti- 
vations of policymakers, the economic and political 
factors determining the degree of agricultural interven- 
tion, and the attempts to reform unsuccessful policies. 


154,248 

PB91-218081/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Trade 
and Economic Information Div. 

Agricultural Trade Highlights, June 1991. 

Foreign agriculture circular. 

Jun 90, 21p ATH-6-91 

See also PB90-248519. 


April trade data released on June 19 by the Depart- 
ment of Commerce placed the value of agricultural ex- 
ed at $3.14 billion. This figure, down 13 percent from 

arch and 6 percent from a year-earlier, was the 
lowest monthly total so far this fiscal year. Much of the 
decline in April was due to sharp drops in sales of bulk 
commodities. The value of wheat exports declined 32 
percent, rice was down 37 percent, and corn fell 29 
percent from year-earlier levels for a combined loss in 
exports of $309 million. On the brighter side, tobacco 
turned in a strong performance, gaining 25 percent 
over April 1990 sales. 
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PB91-218107/GAR PC A05/MF A01 
Foreign Agricultural Service, Washington, DC. 

Dairy, Livestock, and Poultry ucts: U.S. Trade 
and Prospects, June 1991. Featuring: Japanese 
Beef Market, World Wool Market; T Data: Jan- 
uary-March 1991. 

Foreign agriculture circular. 

Jun 91, 83p FDLP-5-91 

See also PB90-247693. 


Contents: Dairy, Livestock and Poultry Trade High- 
lights; Opportunities in the Japanese Beef Market; 

lexico: Livestock Situation; Mystery Swine Disease in 
Western Europe; Current Situation in the International 
Wool Market; U.S. Trade Data--Exports: Red Meats; 
Animal Fats and Oils; Hides, Skins, Leather, Wool and 
Mohair; Live Animals and Animal Genetics; Poultry and 
Poultry Products; Dairy Products; Imports: Red Meats 
and Livestock Products; Animal By-Products; Poultry 
and Poultry Products; Dairy Products. 
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PB91-218115/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Horti- 
cultural and Tropical Products Div. 

World Coffee Situation, June 1991. 

Foreign agriculture circular. 

Jun 91, 19p FCOF-1-91 

See also PB90-247685. 


World coffee production for 1991/92 is forecast at 
99.9 million bags, up slightly from a year earlier, but 
below the all-time high of 103.1 million bags harvested 
in 1987/88. If production estimates are realized, the 
1991/92 crop would be the second largest of record. 
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PB91-218198/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. 
FARMLINE, Volume 12, Number 6, June 1991. 

J. Harrison, J. Foulke, D. Martinez, C. L. Morgan, and 
W. Pinchas. Jun 91, 21p 

See also PB91-200477. 


U.S. winter wheat production for 1991 is forecast at 
1.50 billion bushels, down 26 percent from last year. 
Yields are expected to average 36.9 bushels per acre, 
down by 3.8 bushels. Harvested area is expected to 
decline to 40.5 million acres, down 19 percent. Produc- 
tion is off in all major wheat producing States. The 
issue features: Farmer-Owned Reserve: Old Name, 
New Program; Fast Food Restaurants Help Boost 
Broiler Consumption; Economic Impact of the Elderly 
Not Always a Boon; Tree Nut Production Grows Rapid- 
ly; and Farmline Trends: Export Statistics; Monthly 
rice Monitor. 


Agricultural Equipment, Facilities, & 
Operations 
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MIC-91-03928/GAR PC E07/MF E01 
Canada-Manitoba Economic and Regional Develop- 
ment Agreement, Winnipeg (Manitoba). 

Nitrogen fertilization of the newer wheat varieties: 
Semidwarf and hard red spring varieties. 

Crop management facts. 

c1990, 5p 


Summary of the major findings of a 3-year study begun 
in 1985 to investigate how 6 of the newer wheat varie- 
ties responded to different levels. The cultivars used in 
the study were Katepwa (standard height), Glenilea 
(standard height feedwheat), Len, HY320, Marshall 
and Solar (all semidwarf). The study was conducted on 
a wide range of soils in central and southwestern Mani- 
toba. The results of the trials were compared with the 4 
‘target yield’ curves that are the basis for the nitrogen 
recommendations now used in the soil testing pro- 
gram. 
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MIC-91-03941/GAR PC E07/MF E01 
Canada-Manitoba Economic and Regional Develop- 
ment Agreement, Winnipeg (Manitoba). 





Nitrogen fertilization of barieys in Manitoba. 
Crop management facts. 
c1990, 6p 


Summary of the major findings of a 3-year study to in- 
vestigate how 5 of the newer feed varieties of barleys, 
as well as the common variety Bonanza, responded to 
different levels of nitrogen. The feed varieties used in- 
cluded Bedford (standard height), Heartland (short 
strawed), Virden (standard height) and Bonanza 
(standard height malting barley). The study was con- 
ducted on a wide range of soils in southwestern Mani- 
toba and the results were compared with ‘target yield’ 
curves, the basis for the nitrogen recommendations 
now used in the soil testing program. General guide- 
lines for nitrogen fertilization are also given. 
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MIC-91-04075/GAR PC E07/MF E01 
Saskatchewan 


Agriculture and Food, Regina 
(Canada). 


Insect control in field crops, 1991. 
Annual publication. 
c1991, 49p 


This publication contains the 1991 recommendations 
for insect control on cereals (wheat, barley, oats and 
rye), oilseeds (canola, mustard, flax and sunflowers), 
= (alfalfa, sweet clover) and pulses (peas and 
lentils). Information is arranged alphabetically by 
insect with a brief comment on the life cycle and pro- 
cedures that may assist in its control. 
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PB91-216432/GAR 
Maryland Univ., Coll 
Model YMT-6 UV-B 
ration. 

J. H. Sullivan, Z. Yu, and A. H. Teramura. Jul 91, 74p 
EPA/600/8-91/048 

—_— by Corvallis Environmental Research Lab., 


PC A04/MF A01 
je Park. 
jodulation System. Manual of 


The YMT-6 Ultraviolet Irradiation Modulation System 
(YMT-6 UIMS) is designed to monitor solar UV-B radi- 
ation and deliver output of a bank of fluorescent sun- 
lamps. The system uses a significant advance in tech- 
nical approach which has not been previously used. 
The system employs a new detection/feedback 
system, using a true condition closed-loop feedback 
control system, which employs two detectors. The 
true-condition feedback system continuously monitors 
natural solar UV-B fluences and those fluences 
present at some point beneath a lamp bank (solar plus 
supplemental UV-B). The system then maintains a 
constant proportional supplement of UV-B beneath 
the lamp racks. Therefore, the YMT-UIMS will provide 
a realistic UV-B supplementation, which would be an- 
ticipated with a given ozone depletion, over a wide 
range of environmental conditions. 


Agronomy, Horticulture, & Plant 
Pathology 
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MIC-91-03820/GAR PC E07/MF E01 
Horticulture Section, Ottawa (Ontario). 
Canada. Horticulture Section: Apple 
review, 1989-90. 

Annual publication. 

c1991, 94p 

Text in English and French (Bilingual). 


market 


Annual review of the apple market, presents a season- 
al review by province and region and a market synop- 
sis. Gives statistics for production and values, estimat- 
ed fresh sales and sales to processors, per capita con- 
sumption, unloads by market area, storage summary, 
exports by port and variety, fresh imports, production 
in selected countries, United States production and 
storage, weekly wholesale-to-retail prices of regular 
stock and controlled atmosphere stock. 
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MIC-91-03840/GAR PC E07/MF E01 
New Brunswick. Plant Industry Branch, Fredericton. 
New Brunswick seed potato growers’ certification 
list, 1987. 

A. Perley. c1987, 64p 

French ed. 91-03839/ 1. 


Listing by variety of seed potato growers, including ad- 
dress, certification number, and acreage for each. An 
overview of the certification program is given, as well 
as a directory of growers. 
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MIC-91-03893/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Turnip mosaic virus (TuMV) of rutabaga. 

Factsheet. 

T. Lowery. c1988, 4p 


Factsheet describing the symptoms, sources, spread, 
and control of turnip mosaic virus. Other factors de- 
scribed include the infection of winter rapeseed and 
the effect of planting date on crop loss. 
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MIC-91-03894/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Nectar trees, shrubs, and herbs of Ontario. 

H. C. Larsson, R. Shuel, and C. D. Scott-Dupree. 
c1990, 18p ISBN-0-7729-7466-7 


Publication to acquaint commercial and hobby bee- 
keepers of the actual and potential nectar trees, 
shrubs, and herbs capable of growing in a variety of 
habitats in the 8 climatic zones of Ontario. Information 
is given on the utility, climatic zone suitability, botanical 
features, site features, honey plant rating and honey 
characteristics of each species. 
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MIC-91-03913/GAR PC E07/MF E01 
Agriculture Canada, Ottawa (Ontario). Research 
Branch. 

Technology of dormancy release in potato tubers. 
Technical bulletin no. 1991-5E. 

W. K. Coleman. c1991, 57p SSC-A54-8/1991-5E, 
ISBN-0-662-18550-1 


Potato tuber dormancy can hinder production of basic 
nuclear seed stock from greenhouse tubers, sales of 
Canadian seed potatoes to early export markets and 
rapid post-harvest disease testing. Dormancy can be 
released immediately by brief treatment (1-2 days) with 
bromoethane vapour. The development of a complete, 
large scale technology for bromoethane application 
and its safe removal through a capturing technique is 
necessary for successful application of this dormancy 
release method. This report presents a design for a 
dormancy release facility, including a description of the 
properties, toxicology, mutagenicity, carcinogenicity 
and flammable hazard of bromoethane; a field and 
controlled environment evaluation of dormancy re- 
lease; and some experimental adsorption systems. 
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MIC-91-04034/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Field crop recommendations, 1991-92. 

Annual publication. 

c1990, 94p 


Guidelines for the production and management of 
such field crops as corn, soybeans, forage crops, 
cereal crops, dry edible beans, and spring and winter 
canola. The guide gives general information on soil 
testing and sampling, plant analysis, the use of manure 
and sewage sludge as fertilizer, acidity and liming, and 
toxicity of fertilizer materials. General information on 
pesticide use and application is included, as well as 
specific pesticides recommended for particular appli- 
cations in raising the listed crops. 


Animal Husbandry & Veterinary 
Medicine 
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AD-A236 862/9 Not available NTIS 
Armed Forces Inst. of Pathology, Washington, DC. 
Biomedical Uses of Minature Swine. 

L. M. Panepinto, T. E. Bunton, J. M. Frazier, R. L. 
Ridgway, and S. C. Oaks. Nov 90, 6p : 
Availability: Pub. in Comparative Pathol Bulletin, 
v22 n4 p1-6 Nov 90. Available only to DTIC users. No 
copies furnished by NTIS. 


Miniature swine (Sus scrofa) have been recognized as 
appropriate laboratory animals for the study of many 
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disorders in the human population. Recently, some 
breeds also have gained popularity as pets; however, 
the majority of miniature pigs are sold as research ani- 
mals. e are a number of miniature swine 


found 


term miniature swine. Here is 

breeds commonly used in the i 
origins: Yucatan - Native to the Yucatan Peninsula and 
other of Mexico and Central American, this : 


MIC-91-03812/GAR PC E12/MF E01 
Alberta. Animal Health Division, Edmonton. 

1987 
1988, 119p 


Annual report of the Division, which assists the agricul- 
tural industry in reducing losses due to animal disease. 
In addition to prevention and control of animal dis- 
eases, the Division is involved with the protection and 
well-being of animals, contributing to a safe and whole- 
some food supply and Protecting human health 

detection of transmissible diseases. Informa- 
tion is given for each Branch, project and disease for 
domestic and wild animals. 
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MIC-91-03936/GAR PC E07/MF E01 


Manitoba. Farm Management, Winnipeg. 
swine production costs 
2500 hogs sold. Revised 


Guidelines for 
sow 


Information update. 
c1991, 22p 


Publication providing a format and set of guidelines for 
determining costs of production for a hog enterprise. 
Cost figures are estimates, with the assumptions used 
in pr ing the estimates included. Cost of produc- 
tion is given for farrow-finish, weaner and grower-fin- 
isher operations, with each having its own feed mix- 
mill, office and loading space. 
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AD-A236 481/8/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Acoustic Reflectivity of Nets: | Con- 
cerning Incidental Take of Dolphins. 

Professional paper. 

W. W. Au, and L. Jones. May 91, 33p 


Sonar target strength measurements of several types 
of nets and associated gear were made using simulat- 
ed dolphin echo-location signals. The different types of 
nets included: (a) commercial monofilament 
gillnet used in the salmon mothership fishery; (b) pro- 
totype hollow core monofilament net, (c) Macah tribal 
cord setnet, and (d) miltifilament nets. Target strength 
measurements were made at four angles of incidence, 
(normal to net), 15, 30, and 45. The standard gillnet 
had the smallest target str: which was relatively 
independent of the angle of incidence. The target 
strength based on the peak-to-peak values of the 
echoes varied from -59 to -62 dB. Using echo energy 
within the integration time of Tursiops truncatus, the 
target strength was found to be between -54 and 59 
dB. Biosonar detection ranges for different sea state 
conditions were estimated using the noise-limited form 
of the sonar equation and target detection data ob- 
tained for Tursiops truncatus in Kaneohe Bay, Oahu, 
Hawaii. The results — that an echolocating dol- 
phin should be able to detect a gillnet at ranges long 
enough to avoid entanglement, even in sea state 6 
conditions. Several possibilities for the seeming inabil- 
ity of dolphins to detect gilinets are discussed. 
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National Marine Fisheries Service, Portland, OR. 
assessment of spring chinook 

_. Annual report. 

p' 
W. S. Zaugg, W. W. Dickhoff, B. R. Beckman, C. V. 
W. Mahnken, and G. A. Winans. Apr 91, 123p DOE/ 
BP/97300-1 
Contract Al79-89BP97300 
Sponsored by Department of Energy, Washington, DC. 


The physiological development and physiological con- 
dition of spring chinook saimon are being studied at 
several hatcheries in the Columbia River Basin. The 
purpose of the study is to determine whether any or 
several smoit indices can be related to adult recovery 
and be used to improve hatc' effectiveness. The 
tests conducted in 1989 on juvenile chinook salmon at 
Dworshak, Leavenworth, and Warm Springs National 
Fish Hatcheries, and the Oregon State Willamette 
Hatchery assessed saltwater tolerance, gill ATPase, 
cortisol, insulin, thyroid hormones, secondary stress, 
fish morphology, metabolic energy stores, immune re- 
sponse, b cell numbers, and plasma ion concen- 
trations. The study showed that smolt development 
may have occurred before the fish were released from 
the Willamette Hatchery, but not from the Dworshak, 
Leavenworth, or Warm Springs Hatcheries. These re- 
sults will be compared to adult recovery data when 
they become available, to determine which smolt qual- 
ity indices may be used to predict adult recovery. The 
relative rankings of smolt quality at the different hatch- 
eries do not necessarily reflect the competency of the 
hatchery managers and staff, who have shown a high 
degree of professionalism and expertise in fish rearing. 
We believe that the differences in smolt quality are due 
to the interaction of genetic and environmental factors. 
One aim of this research is to identify factors that influ- 
ence smolt development and that may be controlled 
pm fish husbandry to regulate smolt development. 
35 refs., 27 figs., 5 tabs. (ERA citation 16:019890) 
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MIC-91-03562/GAR PC E17/MF E01 
Dept. of Fisheries and Oceans. Gulf Region, Moncton 
(New Brunswick). 

Guide for fish habitat improvement in New Bruns- 


Canadian technical report of fisheries and aquatic 
sciences no. 1786. 

S. Bastien-Daigle, A. Vromans, and M. MacLean. 
C1991, 242p FS 97-6/1786E 

Text in English and French (Bilingual). 


Review of scientific and technical literature on fish 
habitat improvement to produce a simple technical 
guide summarizing the existing knowledge. The guide 
offers technical recommendations in a comprehensive 
factsheet format, as well as basic information on 
stream hydrology and ecology and a section on the 
salmonid life cycle. The factsheets review the most 
recent information on instream debris removal, 
streamside planting of vegetation, instream placement 
of boulders, instream wooden shelters, low head bar- 
riers, bank stabilization with rip-rap and gabions, log 
cribs and rock wing deflectors. 
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MIC-91-03614/GAR PC E12/MF E01 
Price Waterhouse Management Consultants, Ottawa 
(Ontario). 

Financial structure and performance of the salmon 
farming industry in Canada. 

Economic and commercial analysis report no. 94. 
c1991, 145p SSC-FS 66-5/94E 


Assessment of the financial structure and perform- 
ance of the salmon farming industry in western and 
eastern Canada compared with the industry in Norway, 
Chile and Scotland. The report is based on an exten- 
sive literature review of publicly available data and 
interviews with government officials, industry special- 
ists and representatives from the salmon farming in- 
dustry in both Canada and overseas. It assesses the 
strengths and weaknesses of the Canadian industry in 
relations to salmon farming development in other 
countries, falling world salmon prices and the identifi- 
cation of efficient and effective approaches to future 
industry development in Canada. 


154,269 

MIC-91-03645/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 


20° VOL. 91, No. 20 


Summary of 1987 coho salmon smolit trapping op- 
erations on the Lachmach River, British Columbia. 
Canadian data report of fisheries and aquatic 
sciences no. 812. 

B. O. Finnegan, R. L. Dunbrack, and K. Simpson. 
c1990, 33p SSC-FS 97-13/0812E 


The Lachmach River project is part of the coho salmon 
research program initiated as part of the Canada-US 
Pacific Salmon Treaty to obtain better information on 
the productivity of coho salmon stocks in BC. The 
Lachmach River is located 23 km east of Prince 
Rupert, BC, at the head of Work Channel. This report 
presents the results of a trapping program for coho 
salmon smolts at the mouth of the Lachmach River 
between April 1 and June 9, 1987, using a wooden 
fence trap. A total of 1909 smolts were trapped and 
1790 smolts were coded wire tagged and released. 
Scales and morphological data were collected from 
349 smolts and 237 fish were reliably aged. During the 

rogram, the fence was out of operation for 14 days 

use of high water. 
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MIC-91-03646/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Central and Arctic 
Region, Winnipeg (Manitoba). 

B ical data on Arctic charr from the Salmon 
a Baffin Island, Northwest Territories, 1979- 


Canadian data report of fisheries and aquatic 
sciences no. 828. 

C. J. Read, and M. M. Roberge. c1991, 25p SSC-FS 
97-13/828E 

This is the 54th data report from the Central and Arctic 
Region. 


In 1986, in response to concerns that overfishing had 
reduced the Arctic charr stocks in the Pond Inlet area, 
a multi-year program was initiated, with the Salmon 
River the first stock to be assessed. The study was 
initiated by gillnetting at a number of locations through- 
out the watershed and by sampling the subsistence 
fishery at the mouth of the river. In 1987 charr were 
gillnetted and tagged at two different locations on the 
river. Prior to this, a biological sample was taken in 
1979 (subsistence fishery) and in 1980 (experimental 
gilinetting). This report presents the results of these 
programs. 
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MIC-91-03648/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Central and Arctic 
Region, Winni (Manitoba). 

1987 beluga Delphinapterus leucas harvest in the 
Mackenzie River Estuary, NWT. 

Canadian manuscript report of fisheries and aquatic 
sciences no. 2097. 

P. A. Weaver. c1991, 24p SSC-FS 97-4/2097E 

This is the 20th manuscript report from the Central and 
Arctic Region. 


Summary of information collected by Inuvialuit hunt 
monitors during the 1987 subsistence —— fishery in 
the Mackenzie River estuary, NWT. Hunt documenta- 
tion (struck-and landed totals, estimated total kill, loss 
rates, landed catch composition and distribution) is 
presented cumulatively and by reporting area. Informa- 
tion collected from hunters included weather and 
water conditions, the number of hunters and their 
home community, the hunt duration, the rifle calibre(s) 
used, the number of shots fired and the number re- 
quired to kill each whale, and the number of whales 
struck and landed. Biological information collected 
from landed whales included sex, colour category, re- 
productive status of females, ageing material and 
measurements in standard length, auxiliary girth, fluke 
width, and flipper length and width. 
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MIC-91-03658/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Abundance, migration timing and biological char- 
acteristics of eye salmon Oncorhynchus 
nerka returning to Henderson Lake, Vancouver 
Island during 1988. 

Canadian technical report of fisheries and aquatic 
sciences no. 1758. 

P. J. Tschaplinski, and K. D. Hyatt. c1$90, 88p 


From 1980-87, 95 300 sockeye were collected annual- 
ly from the spawning populations in the Henderson 
Lake system to determine their age, sex, and length 
distribution. The 1988 escapement studies estimated 


the numbers of sockeye spawning in the system and 
obtained representative samples of spawners to accu- 
rately describe some of the biological characteristics 
of that population. This report details the procedures 
employed to determine the size of the sockeye spawn- 
ing escapement to Henderson Lake and Clemens 
Creek and the length-frequency, age, and sex compo- 
sition of the spawners. Separate population estimates 
were generated from simple visual counts of live and 
dead sockeye made at intervals on the —— 
grounds from September to November; Petersen 
mark-recapture visual enumerations of colour-coded 
disc tags over the same months; and a spawner abun- 
dance curve calculated from visual counts of live 
spawners made during surveys combined with 3 inde- 
pendent estimates of mean spawner residence time. 
All estimates were evaluated for strengths and biases. 
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MIC-91-03659/GAR PC E07/MF E01 
me noery of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 
Distribution, abundance, and feeding habitats of 
chinook and coho salmon on the fishing banks off 
southwest Vancouver Island, May 23-June 5, Sep- 
tember 26-30, and October 23-30, 1988. 

Canadian technical report of fisheries and aquatic 
sciences no. 1759. 

J. F. T. Morris, and M. C. Healey. c1990, 87p SSC- 
FS97-6/1759E 


Three surveys by commercial troller were conducted 
to determine how chinook and coho salmon were dis- 
tributed on the offshore banks off southwest Vancou- 
ver Island and whether their distribution was related to 
oceanographic events. This report summarizes data 
gathered during these cruises as well as data from 
similar surveys conducted in the fall of 1987 and from 
commercial troll log books for 1982 and 1983. 
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MIC-91-03660/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

se normal and sterilized hatchery coho 
fall fingerlings into two small British Columbia 
lakes: An evaluation. 

Canadian technical report of fisheries and aquatic 
sciences no. 1765. 

R. A. Bams. c1990, 34p SSC-FS97-6/1765E 


This report describes the results of an experiment that 
compared hormonally sterilized coho fingerlings with 
normal fish of the same stock following introduction in 
late summer into two small anadromously inaccessible 
lakes. Comparisons were made for growth and survival 
from late summer to spring, smolting and migration 
from the lake, and for a large group of fish that were 
forced to remain in the lake for an additional summer, 
subsequent growth and relative survival. 
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MIC-91-03661/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Predation by harbour seals and sea lions on adult 
salmon in Comox Harbour and Cowichan Bay, Brit- 
ish Columbia. 

Canadian technical report of fisheries and aquatic 
sciences no. 1769. 

M. A. Bigg. c1990, 37p SSC-FS97-6/1769E 


Harbour seals, Stelier sea lions and California sea 
lions are known to feed on salmon in estuaries and 
rivers during summer and fall before the fish spawn, 
resulting in numerous control programs. Little is actual- 
ly known about how these pinnipeds hunt salmon or 
the impact of their predation on salmon stocks in such 
areas. This report presents the results of a 1989 exam- 
ination of the hunting behaviour and impact of preda- 
tion on prespawning chinook, pink, coho, and chum 
salmon by harbour seals at Comox Harbour and Cowi- 
chan Bay and by California and Steller sea lions at 
Cowichan Bay. Field studies involved censuses of har- 
bour seals and sea lions to determine the seasonal 
variation in abundance relative to salmon migrations; 
observations of pinniped predatory activities; and kill 
rates on salmon to assess predation impact. The value 
of using direct field observations to describe pinniped 
predations is discussed. 
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MIC-91-03662/GAR 


PC E07/MF E01 





Ft ne oy of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

and scale characteristics of upper Yukon 
River juvenile chinook salmon Oncorhynchus 


Canadian technical report of fisheries and aquatic 
sciences no. 1767. 
C. B. Murray. c1990, 25p SSC-FS97-6/1767E 


Chinook salmon migrate seaward either during their 
first spring and summer (ocean-type) or after one or 
two years in freshwater (stream-type). The tendency to 
remain a year or longer in freshwater is determined by 
the harshness of the rearing environment. Salmonids 
reared in severe environments with short growing sea- 
sons may not develop an annulus on their scale at the 
end of the first growing season. This paper compares 
circulus counts and size among 15 upper Yukon River 
tributary populations of juvenile chinook salmon col- 
lected in late August 1987 and between May 26 and 
August 20 in 1988 and examines the timing of freshwa- 
ter annulus formation. 
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MIC-91-03677/GAR PC E12/MF E01 
Alberta Oil Sands Environmental Research Program, 
Edmonton. 

Assessment of benthic secondary production in 
the Muskeg River of northeastern Alberta. 
AOSERP report no. 116. 

R. A. Crowther, and B. J. Lade. c1980, 117p 


This study assessed the level of secondary production 
in the Muskeg River and tested the validity of hypoth- 
eses on the trophic structure and function of the 
Muskeg River as a Bs ecel tributary of the Alberta Oil 
Sands Environmental Research Program study area. A 
trophic rather than a taxonomic approach to aquatic 
invertebrate classification was taken and a modifica- 
tion of the Hynes method was used for the calculation 
of production. The disadvantages and advantages of 
these methods are discussed. 
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MIC-91-03682/GAR PC E07/MF E01 
Prince Edward Island. Dept. of Fisheries and Aquacul- 
ture, Charlottetown. 

Prince Edward Island. Dept. of Fisheries and Aqua- 
culture: Annual report 1990. 

c1991, 87p 


Annual report of fish and shellfish landings and value, 
both current and historical. Reports on the activities of 
the various branches and divisions, including Commer- 
cial Fisheries, Extension Division, Resource Utilization 
and en Aquaculture, and Processing and Qual- 
ity are given. Also includes a financial statement. 
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MIC-91-03711/GAR PC E07/MF E01 
Fisheries Branch. South Coast Division, Nanaimo (Brit- 
ish Columbia). 

Escapement enumeration of saimon passing 
through the Stamp Falls Fishway on the Somass 
River system, 1986 through 1989. 

Canadian manuscript report of fisheries and aquatic 
sciences no. 2067. 

S. R. Heizer. c1991, 66p SSC-FS 97-4/2067E 


In 1984, a key streams program was initiated to moni- 
tor BC chinook salmon stocks. Key streams were 
chosen for extensive study based on the existence of 
a hatchery to supply juvenile chinook salmon for coded 
wire tagging; accessibility for field sampling; feasibility 
of fence operations; geographic locations to other key 
streams so that different areas of the coast would be 
represented; and the presence of a relatively large chi- 
nook salmon escapement. The Somass River drain- 
age, specifically the Stamp River, was selected as a 
key stream and a study was begun in 1984 to estimate 
escapement of chinook salmon to the Somass River 
system. This report documents salmon spawning es- 
capements passing through the Stamp Falls fishway 
from 1986-89. The estimates were made by video in 
1986 and 1987, by a combination of video and visual in 
1988, and by visual alone in 1989. Mark incidence and 
sex composition data were taken as well. 


154,280 


MIC-91-03717/GAR PC E12/MF E01 
Canadian Parks Service, Ottawa (Ontario). 


Aquatic resources inventory for Hattie Cove, Pu- 
kaskwa National Park. 
D. Odjick, and P. Warden. c1990, 121p 


Hattie Cove is a body of water on Lake Superior within 
Pukaskwa National Park which is located adjacent to 
camping grounds and is subject to fishing pressure 
during both summer and winter seasons. It is also one 
of the few locations in the park where northern pike 
grow to a relatively large size. This study presents an 
inventory of the aquatic resources and the results of 
an ultrasonic transmitter study which was initiated to 
determine if the pike were permanent residents of the 
cove. The study describes the water quality, benthic 
fauna, minnow trapping, fish tagging, a creel census, 
and mercury analysis. 
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MIC-91-03805/GAR PC E07/MF E01 
pane of Fisheries and Oceans, Ottawa (Ontar- 
io). 

Canada. Dept. of Fisheries and Oceans: Annual 
report 1988-89. 

c1989, 64p SSC-FS 1-1989, ISBN-0-662-57974-7 
Text in English and French (Bilingual). 


The Dept.’s objective is to undertake policies and pro- 
grams with regards to the seacoast and inland fisher- 
ies, fishing and recreational harbors, hydrography and 
marine sciences and to coordinate all policies and pro- 
grams respecting oceans. This annual report gives an 
overview of the year as well as of the Dept.’s organiza- 
tion. Highlights in science, fisheries and habitat man- 
agement, federal-provincial relations, inspection, inter- 
national relations, and corporate and regulatory mat- 
ters are presented. Work done in fisheries conserva- 
tion and stock enhancement, and notes regarding the 
fisheries and ocean industries are also included. 
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MIC-91-03806/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Ottawa (Ontar- 


io). 
Atlantic Fisheries Restructuring Act: Annual report 
1989-90. 


c1990, 24p SSC-FS 1-29/1990, ISBN-0-662-57877-5 
Text in English and French (Bilingual). 


Annual report on the Act, passed in 1983 and authoriz- 
ing the Minister of Fisheries and Oceans to invest in 
and provide financial assistance for the restructuring of 
Atlantic fishery enterprises, in order to facilitate the de- 
velopment of economically viable and competitive At- 
lantic fisheries. This report reviews the acquisition, 
pledge and disposal of shares during the year; contri- 
butions, loans and guarantees; appropriations; and fi- 
nancial statements. 
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MIC-91-03809/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Economic Analysis 
and Statistics Division, Ottawa (Ontario). 

Canadian fisheries statistical highlights, 1989. 
Annual publication. 

c1991, 40p SSC-FS 66-2/1989 

Text in English and French (Bilingual). 


Statistical information on landings, production, exports 
and imports for the Canadian fishing industry in 1989. 
Important aspects of species and product changes are 
highlighted in the narrative sections. Most data com- 
pares the current to the previous year, with a small 
number of 5-year comparisons. 
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MIC-91-03816/GAR PC E07/MF E01 
Joint Secretariat. Fisheries Joint Management Com- 
mittee (Canada). 

Joint Secretariat. Fisheries Joint Management 
Committee: Annual report 1986-87. 

c1987, 22p 


The Committee was established in 1986 to provide 
advice to the Inuvialuit and the Department of Fisher- 
ies and Oceans on fisheries management and relevant 
issues. This report provides a summary of the Commit- 
tee’s activities and projects for the fiscal year starting 
April 1986 and ending March 1987. Activities include 
control of fishing on Inuvialuit lands, regulatory amend- 
ments, bowhead whales, beluga management and sci- 
entific test fishery permits. Programs include harvest 
data collection and beluga hunt monitoring. Research/ 
assessment projects include Pacific herring, Arctic 
charr, and broad whitefish for different areas. A budget 
for the year is included. 
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MIC-91-03823/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Newfoundland Region. 
Fisheries Development Division, St. John’s (Canada). 
Exploratory crab survey, Labrador, 1990. 

Project report no. FDD 1990-149. Annual publication. 
M. Lacey. c1990, 31p 


An exploratory crab survey was carried out from Black 
Tickle to Cape Harrison, Labrador in 1989 which locat- 
ed substantial quantities of crab. In 1990, another 
survey was conducted from Cape Harrison to Nain, be- 
ginning July 20 and ending on August 14. The survey 
determined commercial distribution and abun- 
dance of snow crab in areas further north of the exist- 
ing commercial crab fishery in Labrador. This report 
presents the results of the 1990 survey, including a de- 
scription of charter vessel, fishing gear and the method 
of operation. 
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MIC-91-03870/GAR PC E07/MF E01 
British Columbia. Aquaculture and Commercial Fisher- 
ies Branch, Victoria. 

Manila Clam Culture Workshop: 1990 

Aquaculture industry dev report no. 90-9. 
W. E. L. Clayton, T. A. Broadley, and W. G. Roland. 
c1990, 97p ISBN-0-7718-8988-7 

British Columbia Manila Clam Culture Workshop (2d: 
1990: Parksville, B.C.) 


This document is a transcript of the workshop. It pro- 

vides a summary and recommendations. It 

contains papers on the industry and government per- 

spectives on clam culture or fishery, and on clam 

hatchery and nursery technology. It also discusses 

= grow out and harvesting, and business and mar- 
eting. 
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MIC-91-03880/GAR PC E07/MF E01 
Salmonid Enhancement Program (Canada). Vancou- 
ver (British Columbia). 

Seapen rearing to maturity of Squamish River chi- 
nook salmon. 


Canadian manuscript report of fisheries and aquatic 
sciences no. 2096. 

A. Y. Fedorenko, and C. L. Cross. c1991, 48p SSC- 
FS97-4/2096E 


The severe depletion of many wild chinook salmon 
stocks in BC has led to research into the development 
of broodstock by seapen rearing to maturity. This 
report describes the seapen rearing project for the 
1984 and 1985 brood Squamish chinook. parative 
biological data for the Squamish system chinook were 
approximated using the Tenderfoot Creek hatchery 
records for the Squamish, Ashiu and Cheakamus 
broodstocks captured annually for egg takes. Results 
of the spawning of the seapen reared salmon, their 
progeny and a physical sampling are given, along with 
age composition, length and weight, sex composition, 
fecundity, and egg retention. 
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MIC-91-03883/GAR PC E07/MF E01 
British Columbia Ministry of Agriculture and Fisheries, 
Victoria. Recreational Fisheries Branch. 
Evaluation of adaptive management and minimal 
sampling as techniques for optimizing rainbow 
trout stocking rates. 

Fisheries management report no. 96. 

E. A. Parkinson. c1990, 19p ISBN-0-7726-1165-3 


The rainbow trout fishery in the small lakes of southern 
BC requires a better data collection system to improve 
both the conceptual models and the lake specific data 
collection system. Parkinson et al. (1988) proposed a 
data collection system called SLIM for small rainbow 
trout lakes which invoived the collection of a minimal 
amount of catch per unit effort, fish size, fish age and 
= rate data from angler interviews and effort data 
tom aerial counts. This paper evaluates the effective- 
ness of this system in assessing the result of a plus or 
minus 40 percent change in stocking rate change on 
Alleyne and Kentucky Lakes in southern BC. 
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MIC-91-03886/GAR PC E07/MF E01 
British Columbia. Aquaculture and Commercial Fisher- 
ies Branch, Victoria. 
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Study of freshwater cage culture in Scotland. 
Aquaculture industry wate report no. 90-6. 
T. Needham. c1990, 24p ISBN-0-7726-1294-3 


There is substantial interest in increasing the produc- 
tion capacity and reducing the production costs of 
smolts for salmon farming in BC. At present, the cul- 
ture of smolts in netpens is practised only to a small 
extent because of limited access to sites and the ap- 
parent unsuitability of many coastal lakes. However, 
lake netpen culture is used to a significant extent in 
Europe, and particularly in Scotland, to solve ques- 
tions of rearing space and production cost. This report 
summarizes the ttish experience with lake netpens 
to raise Atlantic salmon smolts and market-sized rain- 
bow trout, including background information, rearing 
techniques, commercial rationale, conflicts, water 
quality, disease risks, and legislative controls. 
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MIC-91-03887/GAR PC E07/MF E01 
Cerebral Marine Research, Victoria (British Columbia). 
Guide to the design, construction, and opera 

of a bivaive shelifish depuration facility for British 
Columbia. 

Aquaculture industry development report no. 90-10. 
c1990, 91p ISBN-0-7718-8990-9 


Bivalve molluscs are filter feeders and therefore com- 
mercially harvested species found near centers of 
human activity are often found to contain impurities 
which can cause disease in humans. Shellfish purifica- 
tion or depuration is the process of reducing the levels 
of such contaminants in shellfish before releasing 
them to markets. This manual is confined to the depur- 
ation of bivalve shellfish contaminated by exposure to 
sewage effluent, providing guidelines for the ——— 
construction and operation of a modern depuration fa- 
cility in BC. Industry members were interviewed to as- 
certain the demand for such a facility, and to determine 
plant capacities required to meet the needs of the 
small, medium, and large shellfish producer. The 
manual also discusses the economics of the facility, 
including construction and operating costs. 
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MIC-91-03903/GAR PC E12/MF E01 
Department of Fisheries and Oceans, St. John’s (New- 
foundland). Science Branch. 

Atlantic Canada Workshop on Methods for the 
— of Non-Maturing Salmonids: Proceed- 
ings. 

Canadian technical report of fisheries and aquatic 
sciences no. 1789. 

V. A. Pepper. c1991, 160p SSC-FS97-6/1789E 
Atlantic Canada Workshop on Methods for the Produc- 
4 ‘a Non-maturing Salmonids (1991: Dartmouth, 


There is concern among salmonid managers that acci- 
dental release of aquaculture fish may cause changes 
in genetic structure of wild populations. In consider- 
ation of the present uncertainty on this issue, this 
workshop was convened to determine the state-of- 
the-art for suppressing maturation of salmonids. 
Papers were presented on the technology, production 
and performance of non-maturing triploid salmonids in 
eastern and western Canada, Scotland, and Tasma- 
nia. Highlights and summaries of the discussion ses- 
sions of workshop presentations, and a synthesis of 
workshop recommendations, are also included. 
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MIC-91-03906/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Central and Arctic 
Region, agp (Manitoba). 

Bibliography of the Arctic charr Salvelinus al- 
phinus (L.) complex: 1985-90. 

Canadian technical report of fisheries and aquatic 
sciences no. 1775. 

L. G. Heuring, J. A. Babaluk, and K. E. Marshall. 
c1991, 52p FS 97-6/1775E 

This is the 31st technical report from the Central and 
Arctic Region, Winnipeg. 

Annotated bibliography on Arctic charr and closely re- 
lated taxa, including Dolly Varden and white-spotted 
charr, published from 1985-90. References are listed 
in alphabetical order by author, with taxonomic, geo- 
graphic and subject indices also included. 
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MIC-91-03907/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Central and Arctic 
Region, Winnipeg (Manitoba). 
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Parasites of lake sturgeon, Acipenser fulvescens 
(Chondrostei: Acipenseridae), with special refer- 
ence to the coelenterate parasite, Polypodium hy- 
driforme, in acipenseriform fishes: An annotated 
bibliography. 

Canadian technical report of fisheries and aquatic 


sciences no. 1772. 
A. Choudhury, and T. A. Dick. c1991, 21p SSC-FS 
97-61772E 


This is the 30th technical report from the Central and 
Arctic Region. 


Annotated bibliography on lake sturgeon parasites and 
on the coelenterate parasite Polypodium hydriforme 
with references from 1871-1990. It brings together the 
published information on the occurrence of parasites 
in this fish species and the literature on one of the 
most enigmatic of chondrostream parasites. 
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MIC-91-03914/GAR PC E07/MF E01 
Fisheries Branch, Prince Rupert (British Columbia). 
Abundance, age, size, sex and coded wire tag re- 
coveries for chinook salmon escapements of Kit- 
sumkalum River, 1987-88. 

Canadian manuscript report of fisheries and aquatic 
sciences no. 2074. 

J. Carolsfeld. c1990, 66p SSC-FS 97-4/2074E 


The Kitsumkalum River is a major tributary of the 
Skeena River located near Terrace, BC, and is one of 
the most important chinook salmon spawning streams 
on the northern coast. Total escapements of chinook 
salmon to Kitsumkalum River, escapement of coded 
wire tagged chinook and the contribution of hatchery 
production to the total escapement of chinook were 
estimated for 1987 and 1988. Escapements were esti- 
mated using the adjusted Petersen methods, by apply- 
ing tags and opercular punches to live returning adults 
on the spawning grounds, and by recovering tagged 
and punched carcasses following spawning. 
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MIC-91-03934/GAR PC E07/MF E01 
Salmonid Enhancement Program (Canada). Vancou- 
ver (British Columbia). 

Salmonid Enhancement Program (Canada): 1989- 
90 update. 

Annual report. 

c1990, 17p 


Annual report of the Program, detailing construction, 
operations, provincial involvement in tagging, commu- 
nity involvement, research, and fish production for the 
year. Expenditures by program are given for the cur- 
rent and preceding year. 
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MIC-91-03993/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Gulf Region. Science 
Branch, Moncton (New Brunswick). 

Effect of run timing on the exploitation by anglers 
of Atlantic saimon in the Miramichi River. 

Canadian technical report of fisheries and aquatic 
sciences no. 1790. 

R. G. Randall, J. A. Wright, and P. R. Pickard. c1991, 
56p SSC-FS 97-6/1790 


This report estimates the exploitation rate of salmon 
by anglers in the Miramichi River, comparing exploita- 
tion rates of early and late run salmon; examines the 
feasibility of estimating spawning escapement from 
angling catch data; and identifies the tagging and re- 
search requirements if mark-recapture data from an- 
glers are going to be used to estimate spawning esca- 
pement in the river in the future. Adult salmon were 
—— during their upstream > at Millbank an- 
nually from 1966-75 and from 1985-87. Tags returned 
by anglers were documented as to capture date, loca- 
tion and tag number. A subsample of anglers were 
asked to report their catch by major tributary and total 
catches were then estimated from the subsamples. 
The angling data has been available since 1969; an- 
gling catches for 1966-69 were estimated. 
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MIC-91-04011/GAR PC E07/MF E01 
Saskatchewan Parks, Recreation and Culture. Fisher- 
ies Branch, Regina (Canada). 

Northern Lakes Fish Monitoring Program: Jan 
Lake, 1989. 

Fisheries technical report no. 90-2. 

B. L. Gloutney. c1990, 68p 


Jan Lake is situated in northeastern Saskatchewan 
and supports both a commercial and sport fishery. A 


fisheries investigation was carried out on Jan Lake in 
the summer of 1989 to evaluate the current status of 
the resource. This report presents the results of that 
investigation and compares them to results obtained 
from a similar study conducted in 1963-64. The results 
of the investigation are to be used in developing lake 
management strategies. 
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MIC-91-04012/GAR PC E07/MF E01 
Saskatchewan Parks, Recreation and Culture. Fisher- 
ies Branch, Regina (Canada). 

Northern Lakes Fish Monitoring Program: Mirond 
Lake, 1989. 

Fisheries technical report no. 90-3. 

B. L. Gloutney. c1990, 57p 


Mirond Lake is situated in east central Saskatchewan 
and supports both a commercial and sport fishery. A 
fisheries investigation was carried out on the lake in 
the summer of 1989 to evaluate the current status of 
the resource and to develop strategies for the man- 
agement of the lake. This report presents the results of 
that investigation and compares them to results ob- 
tained from a similar study conducted in 1963-64. 


154,299 

MIC-91-04046/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Gulf Region. Science 
Branch, Moncton (New Brunswick). 

Commercial Atlantic salmon catch for west New- 
foundiand and south Labrador, Gulf Region: 
Annual summaries, 1974-88 and weekly catches, 
1987-88. 

Canadian data report of fisheries and aquatic 
sciences no. 838. 

R. R. Claytor, C. C. Mullins, and R. A. Jones. c1991, 
90p SSC-FS97-13/838 


This report summarizes Gulf Region commercial Atlan- 
tic salmon catch data for 1987 and 1988. Information 
on catch-timing and mean weight of salmon caught in 
the commercial fishery is used to adjust season open- 
ing and closing dates to increase spawning escape- 
ment. Information compiled included commercial load- 
ings, local sales, the community nearest the fisher- 
man’s berth, and weights and sizes of salmon caught. 
License data includes number of fishermen and net 
length in fathoms. Monthly sales summaries are pre- 
sented as the percentage of total weights (regardless 
of size) sold locally in each statistical unit. 
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MIC-91-04066/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Ottawa (Ontar- 
io). 

Review of the Nass River test fishery biological 
program for 1990. 

Canadian data report of fisheries and aquatic 
sciences no. 835. Annual publication. 

D. R. Southgate. c1991, 79p 


The Nass River test fishery has been operating annu- 
ally since 1963, with little change from the original pro- 
gram. The test fishery occurs on the lower Nass River 
near Monkley Creek, approximately 16 km from the 
commercial fishing boundary near Kincolith. This 
report presents information for 1989 on the daily catch 
of all salmon species and steelhead trout, giving age, 
sex and length for sockeye and age, length, sex and 
flesh colour for chinook salmon. Set times and dura- 
tion, position in the tide cycle and daily index calcula- 
tions for sockeye and chinook are also presented. In 
addition, sockeye escapements are presented along 
with historical relationships between the annual test 
fishery index for sockeye and the actual escapement 
count from the spawning grounds. 
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MIC-91-04116/GAR PC E12/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Data record of juvenile sockeye salmon and other 
fish species captured by purse seine in Alberni 
Inlet and Barkley Sound in April, May, and June, 
1987 and 1988. 

Canadian data report of fisheries and aquatic 
sciences no. 813. 

K. a and C. Groot. c1990, 182p SSC-FS97-13/ 
0813 


This data collection forms part of a multidisciplinary 
study on marine survival of salmon, a project which fo- 
cuses on the relationship between oceanographic 





events and the dispersal and survival of young salmon 
during their first summer in the ocean. This report sum- 
marizes catch information on the distribution and 
abundance of juvenile sockeye salmon and some 
other fish species captured by purse seine in the sur- 
face waters of Alberni Inlet and Barkley Sound during 
the spring and summer of 1987 and 1988. Catches 
were sorted on board and the number of fish per spe- 
cies counted, or estimated when they were abundant. 
Sockeye smolts were collected and preserved for age, 
diet and parasite tag analysis. Weather data, consist- 
ing of time, location, surface temperature, sun, moon, 
stars, clouds, visibility, wind force and direction, wave 
height and direction, rain type and observed tide, were 
also recorded. 
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MIC-91-04117/GAR PC E12/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Summary of British Columbia herring sampling 
data for the 1989-90 season. 

Canadian data report of fisheries and aquatic 
sciences no. 819. Annual publication. 

L. Hamer, and J. Schweigert. c1990, 119p SSC- 
FS97-13/819E 


Biological samples of herring are collected and sam- 
pled annually for length, weight, sex, maturity, age and 
gonad weight. This information is used in stock as- 
sessments, and for determining stock characteristics. 
This report summarizes biological characteristics by 
geographical groupings, time periods, gear, and 
source types. 
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MIC-91-04118/GAR PC E12/MF E01 
pos one ray of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Spawn estimates and associated predator data for 
herring $99 loss in Lambert Channel, Georgia 
Strait, 1989 and 1990. 

Canadian data report of fisheries and aquatic 
sciences no. 821. 

C. W. Haegele. c1991, 109p SSC-FS97-13/821E 


Herring egg loss from spawning grounds in BC is of 
concern mainly because stock assessments use 
spawn survey data to estimate spawner biomass. This 
report presents the 1989 and 1990 results of a survey 
in which herring spawn samples were collected 
through the incubation period in the Lambert Channel 
in Georgia Strait and egg densities were determined. 
Observation of percent cover of vegetation, vegetation 
type, plant height, egg layers on vegetation and 
bottom substrate, and depth were made as well as 
numbers of birds, sea mammals, and epibenthic pred- 
ators. 
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MIC-91-04119/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

W.E. Ricker shrimp anes survey 90-S-1, west 
coast of Vancouver Island, April 24-May 2, 1990. 
Canadian data report of fisheries and aquatic 
sciences no. 820. 

W. R. Harling, and J. A. Boutillier. c1991, 49p SSC- 
FS97-13/820E 


A shrimp biomass survey of Tofino ground, and to a 
lesser extent Nootka ground, was conducted April 24- 
May 2, 1990 using the research vessel W.E. RICKER. 
Since 1973, this type of survey has been conducted on 
these grounds 14 times in spring (April-May) and 3 
times in late summer (August-September). The survey 
provides relative estimates of total biomass, year-class 
abundance, and distribution of the smooth pink shrimp. 
A comparison with previous surveys to the same area 
is also given. 
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MIC-91-04121/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Catchability coefficient of abalone fisheries. 
Canadian translation of fisheries and aquatic 
sciences no. 5526. 

S. Yamada, B. Zhao, and N . Hirayama. c1991, 17p 
Translated from Japanese. Originally published in Jap- 
anese, in Japan. 


The harvest of abalone is carried out in July and 
August in the southern districts of the Akita Prefecture 


by the naked diving method. This study used catch 
data of the abalone harvest in July for the Kisakata 
region, results of interviews conducted among the op- 
erators, and data on abalone and oyster prices, as well 
as meteorological data, to discuss the importance of 
factors causing fluctuations in abalone catch efficiency 
from 1985-87. The skill and experience of the divers 
was particularly taken into account. 
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MIC-91-04123/GAR PC E17/MF E01 

Canada Inst. for Scientific and Technical Information, 

Seuae or halibut Hi lossus L. 
earing o hi lossus 

Canadian translation aT tchanes aquatic 

sciences no. 5524. 

|. Ronnestad. c1991, 214p 

Translated from Norwegian. Originally published in 

Norwegian, by Ivar Ronnestad, at Bergen, Norway. 


Halibut is the most important addition to the salmonids 
in the variety of products from the Norwegian aquacul- 
ture industry. This manual addresses the problems of 
the farming of halibut. It covers the biology of the hali- 
but, collecting broodfish, the rearing environment, feed 
and feeding, growth, hygiene, diseases, reproduction 
and spawning, from egg to juvenile, phase, stor- 
= phase, start-feeding phase, and from metamor- 
phosed larva to juvenile. 
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MIC-91-04124/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Catch-fluctuation patterns of Todarodes pacificus 
(Steenstrup) in northern Japanese coastal waters 
of the Pacific Ocean. 

Canadian translation of fisheries and aquatic 
sciences no. 5523. 

Y. Ogawa, and T. Sasaki. c1991, 90p 

Translated from Japanese. Originally published in Jap- 
anese, in Japan. 


The squid angling fishery is one of the important coast- 
al fisheries, particularly for small fishermen, around the 
Sanriku areas of the northern Japanese coastal waters 
of the Pacific Ocean. The annual winter catch fluctu- 
ates and has been at a low level since 1973. This 
paper analyzes catch fluctuations and their character- 
istics; discusses the changes in the structure of catch 
groups in relation to resource changes; anal the 
biological and hydrological aspects of catch fluctua- 
tions; analyses the importance of environmental ef- 
fects; and discusses the possibility of catch forecasts. 
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MIC-91-04125/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Chemical properties of lipopolysaccharide (LPS) 
isolated from Vibrio anguillarum PT514. 

Canadian translation of fisheries and aquatic 
sciences no. 5522. 

T. Iguchi, S. Kondo, and K. Hisatsune. c1991, 19p 
Translated from Japanese. Originally published in Jap- 
anese, in Japan. 


Vibriosis is an infectious disease of seawater and 
freshwater fish caused by the Vibrio genus bacteria. In 
Japan, the disease has become a problem of fish farm- 
ing. This paper investigates the chemical composition 
and molecular architecture of lipopolysaccharide 
(LPS) isolated from V. anguillarum PT514, which be- 
longs to serogroup B, and examines the biological ac- 
tivities (mitogenicity, adjuvanticity and resistance to 
tumors) of LPS. 
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MIC-91-04126/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Studies on the extraction of gelatin from shark 
skin and skate skin. 

Canadian translation of fisheries and aquatic 
sciences no. 5521. 

C. L. Liu. c1991, 34p , . 
Translated from Chinese. Originally published in Chi- 
nese, in Taiwan. 


Gelatin is a derived protein that is produced by the 
action of an acid or alkali on collagen, the major con- 
stituent of the skin, muscles, sinews bones of 
which animals are made. Taiwan has a comparatively 
high output of sharks and skates, which have a thick 
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skin that contains abundant raw material for the pro- 
duction of tin. This study investigates the principle 
of treati fishes’ skin by an alkaline method that 
enables the collagen to be transformed into gelatin as 


a result of denaturation that occurs on the application 
of an alkali. A simple, convenient heating procedure is 
a under optimal conditions to extract the gela- 
——-_ increase the added value of the 
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MIC-91-04127/GAR PC E12/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Parasitic fauna of biue halibut Reinhardtius hip- 
poglossoides (Walbaum, 1792) from selected re- 


ee 
i a of fisheries and aquatic 


sciences no. 5520. 

J. Wierzbicka. c1991, 117p 

Translated from Polish. Originally published in Polish, 
in Poland. 


This makes a detailed study of the parasitic 
fauna of blue halibut from the North Atlantic Labrador 
region to the Barents Sea, and includes all systematic 
— of parasites. The study compares the parasitic 
fauna from these two ically different environ- 
ments. The paper also evaluated the degree of infec- 
tion and, in particular, determined the occurrence of 
parasites which are pai ic for humans and local- 
ized them in the fish. Fish from the Labrador area were 
caught on June 26, 1976 (155) and those from the Bar- 
ents Sea on May 6, 1977 (106). Examined fish were 
classified by age, weight and length. Studies of a small 
number of fish from the North Pacific were also carried 
out in 1981 in a fishing area in the north Bering Sea. All 
fish underwent detailed parasitic examination. 
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PB91-205617/GAR PC A08/MF A02 
National Marine Mammal Lab., Seattle, WA. 

Fishery Bulletin, Vol. 89, No. 2, April 1991. 

Quarterly rept. 

Apr 91, 171p 

Also available from Supt. of Docs. See also PB91- 
174060. 


The April 1991 issue of ‘Fishery Bulletin’ includes 15 
articles on behavioral, taxonometric, biochemical, and 
physiological aspects of a number of freshwater and 
marine fishes, crustaceans, and marine mammals. The 
majority of the articles address spatial distribution and 
migrational patterns of these species, while others per- 
tain to growth and development, predation, new spe- 
cies identification, reproduction, and morphology. 
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PB91-213785/GAR PC A07/MF A02 
National Marine Fisheries Service, Woods Hole, MA. 
Northeast Fisheries Center. 

Status of the Resources Off the Northeast- 
ern United States for 1990. 

Technical memo. 

F. Almeida, V. Anthony, S. Clark, D. Christensen, and 
W. Gabriel. Jan 91, 136p NOAA-TM-NMFS-F/NEC- 
81 


The Conservation and Utilization Division of the North- 
east Fisheries Center (NEFC) annually updates its as- 
sessments of finfish and shellfish resources off the 
northeast coast of the United States, and presents de- 
tailed information as needed to administrators, manag- 
ers, the fishing industries, and the public. The report is 
based on those assessments and summarizes the 
general status of selected finfish and shellfish re- 
sources off the northeast coast of the United States 
from Cape Hatteras to Nova Scotia through 1989. It is 
divided into two sections, Aggregate Summaries and 
Species Synopses. The Aggregate Summaries section 
includes general descriptions of Fishery Landings 
Trends, Aggregate Resource Trends and Commercial 
Fishery Economic Trends. The Species Synopses sec- 
tion, on the other hand, includes information about the 
status of individual populations or stocks of some 34 
species of finfish and shellfish. 
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PB91-216119/GAR PC A03/MF A01 
National Marine Fisheries Service, Galveston, TX. Gal- 
veston Lab. 


October 15,1991 23 
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Executive Summary of the 1990 Texas Closure. 

Technical memo. 

E. F. Klima, J. M. Nance, E. S. Denton, and F. J. 

Patella. Mar 91, 43p NOAA-TM-NMFS-SEFC-281 
also report for 1989, PB90-223769. 


In 1981, the Gulf of Mexico Fishery Management Plan 
(FMP) was implemented with the primary objective 
being to increase the yield of brown shrimp harvested 
from Texas coastal waters. Since then, various as- 
of the Texas Closure management measure 

— been ed and reported on by scientists at 
the Southeast Fisheries Center (SEFC). The report, 
presented to the Gulf of Mexico Fishery Management 
Council in Jan 1991 contains the results and an 
overview of the effects of the 1990 Texas Closure. Due 
to the concerns expressed by some members of the 
fishing community, special emphasis has been placed 
on peg sap to the numerous questions relat- 
ing to the mile versus the 15 mile closure options. 
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PB91-216259/GAR PC A02/MF A01 

Michigan Technological Univ., Houghton 

Chemical Suitability of Substrates for Walleye E99 
it in the Lower Fox River, 

Journal article. 

M. T. Auer, and N. A. Auer. c1 990, 8p EPA/600/J- 

90/532 


Pub. in Transactions of the American Fisheries Scciety 
119, p871-876 Nov 90. Sponsored by Environmental 
Research Lab.-Duluth, MN. 


Site suitability for egg development was assessed for 
walleyes Stizostedion vitreum in the Fox River, Wis- 
consin. Water chemistry at the sediment-water inter- 
face was compared with criteria for walleye egg hatch 
success (oxygen and wegen sulfide) and chronic 
toxicity (free ammonia). Reduced concentrations of 
dissolved oxygen and elevated concentrations of am- 
monia-nitrogen and hydrogen sulfide occurred above 
some sand and all soft muck substrates. The chemical 
oxygen demand (COD) of the surficial sediments was a 
useful surrogate variable for identifying the chemical 
suitability of spawning sites; locations with a surficial 
sediment COD less than 40 mg 02/g dry weight were 
considered suitable. A cumapeiianaien surficial sedi- 
ment survey of the lower Fox River below the DePere 
Dam showed that optimal walleye spawning habitat 
(gravel-cobble substrate) is rare (less than 3% of the 
area) and that 75% of the suboptimal (sand and muck) 
substrate is chemically unsuitable for walleye egg de- 
velopment. The authors concluded that successful 
natural reproduction by walleye in the portion of the 
lower Fox River is limited by the availability of suitable 
a. (Copyright (c) 1990 the American Fisheries 
iety. 
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PB91-218222/GAR PC A05/MF A01 
National Marine Fisheries Service, Seattle, WA. Coast- 
al Zone and Estuarine Studies Div. 

Status Review for Snake River Fall Chinook 
Salmon. 

Technical memo. 

R. S. Waples, R. P. Jones, B. R. Beckman, and G. A. 
Swan. Jun 91, 81p NOAA-TM-NMFS-F/NWC-201 
See also PB91-176420 and PB91-218065. 


The report summarizes biological information gathered 
in conjunction with an Endangered Species Act (ESA) 
status review for Snake River fall chinook salmon (On- 
corhynchus tshawytscha). Prior to 1900, fall chinook 
salmon were widely distributed in the Snake River and 
supported important commercial and tribal fisheries. In 
this century, construction of 12 dams on the main-stem 
Snake River has reduced spawning habitat to a frac- 
tion of its former extent. The main-stem upper Colum- 
bia and Snake Rivers differ ecologically in a number of 
ways, including water temperature, turbidity, total alka- 
linity, and pH. High summer water temperatures may 
prevent rearing of juvenile fall chinook salmon after 
July in many areas of the main-stem Snake River. Sig- 
nificant differences in average size have been report- 
ed between adults from the two areas, and tagging 
data indicate that Snake River fall chinook salmon 
have a more southerly ocean distribution than fish of 
similar run-timing from the upper Columbia River. In 
conjunction with the oe data, these results sug- 
= that, historically, fall chinook salmon in the Snake 

iver contributed substantially to ecological/genetic 
diversity of the biological species. Utter et al. (1982) 
reached a similar conclusion in an earlier ESA evalua- 
tion of Snake River fall chinook salmon. 
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DE91013560/GAR 

Linnhoff March, Inc., Leesburg, VA. 
New industrial heat ne py applications to cheese 
production. Phase 1, 

Progress rept. 

Apr 90, 35p DOE/ID/12790-3 

Contract FC07-881D12790 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


A energy cost reduction of the Sorrento Cheese Co. 
Inc. cheese/whey powder process has been complet- 
ed. Of Particular interest were the opportunities for uti- 
lizing heat pumps for energy cost reduction or other 
profit improving uses. Pinch Technology was used to 
identify heat recovery, heat pumping. process modifi- 
cation and congeneration options. Pinch Technology 
provides a namically consistent base from 
which the relative merits of competing cost reduction 
options can be assessed. The study identified heat re- 
covery — which could save $198,000/yr at 
an over all payback of 26 months. Individual project 
eee cn from 18 to 36 months. The use of heat 

imps in the of MVR and TVR evaporators is well 

lished in the dairy industry. For this process, 
which already incorporates a TVR evaporator, no addi- 
tional cost effective opportunities for utilizing heat 
pumps were identified. It is felt that the results ob- 
tained in this study are applicable to other cheese/ 
whey powder manufacturing sits. This study, and 
others, indicate that reductions in thermal energy con- 
sumption of 10--15% can be e ed. Also the use of 

and TVR evaporators is appropriate. 10 figs., 1 
tab. (ERA citation 16:020472) 
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DE91740763/GAR PC A08/MF A01 
Strasbourg-1 Univ. (France). Centre de Recherches 
Nucleaires. 

Contribution a l’etude d’un systeme dosimetrique 
adapte a l'utilisation de l’ionisation dans |’industrie 
agro-alimentaire. (Contribution to the st ofa 
dosimetric system adapted to the utilization of 
ionization processes in food and agroindustry). 
Thesis. 

E. Marchioni. Nov 89, 169p CRN-PN-8935 

In French. 

U.S. Sales Only. 


The obtention of reliable and accurate measurement 
of the radiation dose transmitted to the matter after 
ionization is investigated. The importance of the study 
comes from the fact that the success of a radiation 
treatment depends on the accurate monitoring of the 
radiation doses. The principles and the definition of the 
physical coefficients required for calculating the radi- 
ation dose in the matter are reviewed. The monitoring 
of the physical parameters of the experimental devices 
is discussed. The experimental system developed and 
constructed in this study is described. The main char- 
acteristics of dose measurement systems are ana- 
lyzed. Two techniques allowing the measurement of 
the radiation dose, which remains in the product after 
irradiation are presented. (ERA citation 16:008428) 
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PB91-205468/GAR PC A03/MF A01 
Louisiana State Univ., Baton Rouge. Cooperative Ex- 
tension Service. 

Brine Freezing. 

1991, 15p 

Prepared in cooperation with Louisiana Sea Grant Coll. 
Program, Baton Rouge, and Louisiana Dept. of Natural 
Resources, Baton Rouge. Sponsored by National Oce- 
anic and Atmospheric Administration, Rockville, MD. 


As shown in the report, brine —— offers an effec- 


tive and relatively economical method for freezing 
shrimp. Since rapid freezing in brine does not require 
extremely low temperatures, it is also an inherently 
energy-efficient method of quick freezing. Because of 
rapid ice crystal formation within the shrimp, a superior 
end product is the result. Shrimpers receive an addi- 
tional benefit, because the need for icing is eliminated. 
There is more space for shrimp, and because refriger- 
ation is always available, the shrimper does not have 
to guess how much ice is needed for a trip. 


General 


154,319 
MIC-91-03850/GAR PC E07/MF E01 
Nova Scotia. Dept. of Agriculture and Marketing, Hali- 


fax. 
Nova Scotia. Dept. of Agriculture and Marketing: 
Agricultural review, 1990. 

Annual publication. 

c1990, 14p 


Annual review of agricultural production in Nova Scotia 
for 1990, presenting an overview, detailed information 
and data on fruit es : tables and potatoes, 
greenhouse and nursery ucts, honey and maple 
syrup, grain crops and cher field crops, dairy products, 
cattle and sheep, pork, poultry and eggs, and fur. Data 
a iven for the current and previous two years, along 
a 3-year average. 


ASTRONOMY & 
ASTROPHYSICS 


Astrogeology 
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DE91011917/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Scanning transmission ion microscopy (STIM), a 

= technique for density mapping of microstruc- 
ures. 

S. R. Sutton, M. Cholewa, G. Bench, A. Saint, and G. 

J. F. Legge. Feb 91, 14p UCRL-JC-106553, CONF- 

9103134-4 

Contract W-7405-ENG-48 

Lunar and planetary science conference, Houston, TX 
(USA), 18-22 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 


The density of a cosmic dust particle is an important 
parameter in calculating the orbital evolution timescale 
and temperature profile on atmospheric deceleration. 
Sutton and Flynn inferred the densities of 12 stony mi- 
crometeorites from the stratospheric dust collection 
using synchrotron x-ray fluorescence. This method 

irons mass determinations to infer the particle 
mass and optical microscope measurements to deter- 
mine volumes. These results coupled with density 
measurements by others suggest that stony microme- 
teorite densities fall into two distinct density groups, 
with mean values of 0.6 and 1.9 g/cm(sup 3). Such a 
bimodal distribution has dramatic implications for natu- 
ral segregation of dust by gravitational resonances and 
interpretation of degree of heating in terms of propor- 
tions of asteroidal and cometary populations. The syn- 
chrotron-inferred densities have estimated uncertain- 
ties of (plus minus) 25% due largely to the difficulty in 
determining the volumes of these irregular objects. We 
are presently exploring the value of Scanning Trans- 
mission lon Microscope (STIM) for directly mapping 
the density distribution in individual stratospheric parti- 
cles and other micrometer-sized objects. In this ap- 
proach, the energy loss experienced by protons as 
they traverse the specimen is used to produce 3-di- 
mensional microtomographic images of the internal 
structure of objects. One of the key advantages of this 
technique is the ability to focus this charged particle 
beam to below 100 nm and thereby attain extremely 
high resolution tomographic images. 


154,321 
PB91-217331/GAR PC A09/MF A03 
National Geophysical Data Center, Boulder, CO. 
Solar-Geophysical Data Number 561, May 1991. 
Part 1 (Prompt ee. Data for April, March 
Mey and Late Data 

E. Coffey. May 91, 197p SGD-561-PT-1 
pat PB91-193508. 


Contents: 
Detailed index for 1990-1991; 
Data for April 1991--Solar-Terrestrial Environment, 
IUWDs Alert Periods (Advance and 





Worldwide), Solar Activity Indices, So!ar 
Flares, Stanford Mean Solar Magnetic; 

Data for March 1991--Solar Active 
Sudden lonospheric Disturbances, 
— Observations, Cosmic Ray 

leasurements By Neutron Monitor, 

Geomagnetic Indices; 

Late Data--Solar Radio Emission February 1991, 
Geomagnetic indices August-December 1990, 
Solar Active Regions January 1991. 


ions, 
lar Radio 


Astrophysics 
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AD-A236 766/2/GAR PC A07/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
LWIR Stellar a Infrared Spectral Curves 
for 30 Standard 

2 = Engelke. 10A ler 91, 131p TR-908, ESD-TR-90- 


Contract F19628-90-C-0002 


Best estimate spectral energy distributions are created 
for approximately 30 stars by fitting theoretically ex- 

ed spectral curves to the available empirical flux 
data on the stars at a variety of wavelengths. The 
curves can be integrated over the band response func- 
tions for a given sensor in order to produce broadband 
power predictions against which to calibrate. 


154,323 
N91-24365/9/GAR 
Arizona So — 
NASA Spa ineering Research Center for Uti- 
femenet of Cal lanetary Resources. 

Annual a Report, 1990-1991. 

K. Ramohalli, and J. S. Lewis. ad 91, 262p NAS 
1.26:188222, NASA-CR-18822 

Original Contains Color fanbelione. 


No abstract available. 


PC A12/MF A02 


154,324 
N91-24385/7/GAR 
(Order as N91-24365/9/GAR, PC A1 , o2) 


Arizona Univ., Tucson. 

Spacewatch Search for Near-Earth Asteroids. 

T. Gehreis. Apr 91, > 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 3 p. 


The objective of the Spacewatch Program is to devel- 
op new techniques for the discovery of near-earth as- 
teroids and to prove the efficiency of the techniques. 
Extensive experience was obtained with the 0.91-m 
Spacewatch Telescope on Kitt Peak that now has the 
largest CCD detector in the world: a Tektronix 2048 x 
2048 with 27-micron pixel size. During the past year, 
software and hardware for optimizing the discovery of 
near-earth asteroids were installed. As a result, auto- 
matic detection of objects that move with rates be- 
tween 0.1 and 4 degrees per day has become routine 
since September 1990. Apparently, one or two near- 
earth asteroids are discovered per month, on average. 
The follow up is with astrometry over as long an arc as 
the geometry and faintness of the object allow, typical- 
ly three months following the discovery observations. 
uring the second half of 1990, replacing the 0.91-m 
mirror with a ~~ one, to increase the discovery rate, 
was considered. Studies and planning for this switch 
are proposed for funding during the coming year. It 
was also proposed that the Spacewatch Telescope be 
turned on the sky, instead of having the drive turned 
off, in order to increase the rate of discoveries by per- 
haps a factor of two. 


154,325 
N91-24386/5/GAR 
(Order as N91-24365/9/GAR, PC oe oa) 


Arizona Univ., Tucson. 

Compositions of Near-Earth ee 

L. A. Lebofsky, and M. L. Nelson. Apr 91, 

In Its NASA Space Engineering Research a for 
Utilization of Local Planetary Resources 8 p. 


The goal is to determine whether any of the near-earth 
asteroids contain water-bearing phyllosilicate (clay) 
minerals. If these minerals are present, they would pro- 


vide a readily available source of water for J om wens 
generation and use in life support systems. elescopic 
detection of water on the near-earth asteroids is com- 
plicated because thermal emission from the asteroid 
itself masks the diagnostic absorption features for ob- 
jects this close to the sun. Sophisticated thermal 
models are necessary to determine whether the ab- 
sorption features are present. This year, development 
of these models was continued and more telescopic 
data to test the models was obtained. 


154,326 


N91-24390/7/GAR 
(Order as N91-24365/9/GAR, PC A12/MF 
A02) 


Planetary Science Inst., Tucson, AZ. 
Near-Earth Asteroids: Observer Alert Network and 
Database Analysis. 

D. R. Davis, and C. R. Chapman. Apr 91, 7p 

In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 7 p. 


The Planetary Science Institute (PSI) was funded by 
SERCulpr to develop a communication network to 
alert observers of newly discovered near-earth aster- 
oids (NEA’s). This network is intended to encoura 
observers to obtain physical observations of NEA’s, 
which are needed in order to characterize and assess 
the resource potential of these bodies. This network 
was declared operational in October 1990 via an an- 
nouncement to the asteroid observing community. The 
PSI is also supported to develop the Near-Earth Aster- 
oid Database (NEAD), a comprehensive database of 
physical and dynamical data on NEA’s. In the past 
year, the database was updated on newly discovered 
NEA’s during 1990, and new data on radar observa- 
tions and dynamical classifications were added. 


154,327 


N91-24391/5/GAR 
(Order as N91-24365/9/GAR, PC ae 
02 


Arizona Univ., Tucson. 

= Observatory Asteroid Relational Data- 
se. 

M. V. Sykes, and E. M. Alvarezdelcastillo. Apr 91, 8p 

In Its NASA Space Engineering Research Center for 

Utilization of Local Planetary Resources 8 p. Original 

Contains Color Illustrations. 


The Steward Observatory Asteroid Relational Data- 
base (SOARD) was created as a flexible tool for under- 
taking studies of asteroid populations and sub-popula- 
tions, to probe the biases intrinsic to asteroid data- 
bases, to ascertain the completeness of data pertain- 
ing to specific problems, to aid in the development of 
observational programs, and to develop pedagogical 
materials. To date, SOARD has compiled an extensive 
list of data available on asteroids and made it accessi- 
ble through a single menu-driven database program. 
Users may obtain tailored lists of asteroid properties 
for any subset of asteroids or output files which are 
suitable for —s spectral data on individual aster- 
oids. The ae as online help as well as user and 
programmer documentation manuals. The SOARD al- 
ready has provided data to fulfill requests by members 
of the astronomical community. The SOARD continues 
to grow as data is added to the database and new fea- 
tures are added to the program. 


154,328 

N91-24965/6/GAR PC A04 
National Aeronautics and Space Administration, 
Washington, DC. 

International Exploration of MARS. A Special Bibli- 


ography. 
Jun 91, 66p NAS 1.21:7091, NASA-SP-7091 


This bibliography lists 173 reports, articles, and other 
documents introduced into the NASA Scientific and 
Technical Information Database on the exploration of 
Mars. Historical references are cited for background. 
The bibliography was created for the 1991 session of 
the International Space University. 
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N91-24969/8/GAR PC A03/MF A01 
lowa State Univ., Ames. Dept. of Physics and Astrono- 
my. 


154,332 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Search for Extended Infrared Emission Near Inter- 
acting and Active Galaxies. 

Final Technical Report, 1 Aug. 1989 - 31 Jan. 1991. 
P. N. Appleton. 31 Jan 91, 37p NAS 1.26:187946, 
NASA-CR-187946 

Contract NAG5-1186 


The following subject areas are covered: the search 
for extended far IR emission; the search for extended 
emission in galaxy groups; a brief review of the flatten- 
ing algorithm; the target groups; extended emission 
from groups and intergalactic HI clouds; and morpho- 
logical image processing. 


154,330 


N91-25005/0/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 

National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Preliminary Results from the Chemistry of 
meteoroid Experiment or 187-1) (Abstract ‘Oniyh. 
F. Horz, R. P. Bernhard, T. H. See, J. Warren, and D. 
E. Brownlee. Jun 91, dl 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 37. 


The purpose of experiment AO 187-1 was to expose 
high purity substrates of suitable cratering properties 
to obtain detailed crater statistics that may be convert- 
ed into projectile masses and fluxes and to chemically 
characterize as many impactors as possible. The latter 
information would hopefully reveal distinct classes of 
natural and man-made particles in low-Earth orbit. It 
was found that crater that yield residues show that nat- 
ural and man-made impactors may be differentiated 
and that diversity exists within each group. ‘Chondritic’ 
compositions dominate among natural particles, yet 
some craters contain unmelited fragments of minerals 
(Olivine and pyroxene). 


154,331 


N91-25015/9/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


A01) 
Utah State Univ., Logan 
interstellar Gas pesinent (IGE) (Abstract Only). 
D. Lind. Jun 91, 1p 
In NASA, Langley Research we 5 First LDEF Post- 
Retrieval Symposium Abstracts p 


The Interstellar Gas Experiment (IGE) exposed thin 
metallic foils in order to collect neutral particles from 
the interstellar gas. These particles were entrapped in 
the foils along with precipitating magnetospheric and 
ambient atmospheric particles. Seven of these foils 
collected particles arriving from seven different direc- 
tions as seen from the spacecraft for the entire dura- 
tion of the Long Duration Exposure Facility (LDEF) 
mission. The authors’ mass spectroscopy analysis of 
the noble gas component of these interstellar particles 
detected isotopes of helium and neon. These prelimi- 
nary measurements suggest that the various isotopes 
are occurring in approximately the expected amounts 
and that their distribution in direction of arrival is close 
to what models predict. The analysis to subtract the 
background fluxes of magnetospheric and atmospher- 
ic particles is still in progress. The hope of this experi- 
ment is to investigate the noble gas isotopic ratios of 
this interstellar sample of matter which originated out- 
side the solar system. 


154,392 


PB91-217349/GAR PC A06/MF A02 
National Geophysical Data Center, Boulder, CO. 
Solar-Geophysical Data Number 561, May 1991. 
Part 2 (Comprehensive Reports). Data for Novem- 
ber 1990 and Miscellaneous. 

H. E. Coffey. May 91, 104p SGD-561-PT-2 

See also PB91-193516 and Part 1, PB91-217331. 


Contents: Detailed Index for 1990-1991; Data for No- 
vember 1990--Solar Flares, Solar Radio Bursts at 
Fixed Frequencies, Solar X-Ray Radiation from GOES 
Satellite, Mass Ejections from the Sun, Active Promin- 
ences and Filaments. 
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154,333 
N91-24970/6/GAR PC A03/MF A01 
Al a Univ. in Huntsville. 

Measurement of the Energy Spectra of Cosmic 
Rays from 20 to 1000 GeV Per amu. 

Semiannual Report. 

J. C. Gregory, Y. Takahashi, T. Hayashi, C. Thoburn, 
and T. A. Parnell. Mar 91, 30p NAS 1.26:188211, 
UAH-5-32401, NASA-CR-188211 

Contract NAGW-2023 


A group collaboration was made in the development of 
the Bristol University Gas Spectrometer number 4 
(BUGS 4). The BUGS 4 detector is designed to meas- 
ure the charge spectrum for species between oxygen 
and the iron peak as a function of energy per nucleon, 
between 20 and 1000 GeV/amu. It is particularly con- 
cerned with energies above 50 GeV/amu. The — 
energy component is considerably less affected by 
propagation through the interstellar medium than the 
lower energy component and is expected to approach 
the original charge im of the source more close- 
ly. This information allows one to unravel the effects of 
cosmic ray production, acceleration, and propagation. 
The detector is described in total detail. The method of 
estimating the charge and energy of a cosmic ray de- 
pends on the energy of the particle. Calculations and 
experiments lead to the expectation of a nearly con- 
stant charge resolution of about 0.2 charge units over 

le energy range except 4.5 less than gamma 
less than 20. In this band, the experiment is insensitive 
to energy. A balloon flight is planned in 1993. 


154,334 
N91-24983/9/GAR 
(Order as N91-24972/2/GAR, PC —— 
01 


Royal Aircraft Establishment, Farnborough (England). 
Surface Activation of Concorde by Be-7 (Abstract 


Only). 
P. R. Truscott, C. S. Dyer, and J. C. Flatman. Jun 91, 


1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 14. 


Activation analysis of two airframe parts from Con- 
corde aircraft has identified the presence of Be-7, a 
nuclide which was found by other investigators to have 
been collected on the forward edge of the Long Dura- 
tion Exposure Facility (.DEF) structure. The results of 
the Concorde analysis indicate that this phenomenon 
is very much a surface effect, and that the areal densi- 
ties of the Be-7 are comparable to those found for 
LDEF. The collection of Be-7 by the aircraft must be 
greater than in the case of LDEF (since the duration for 
which Concorde is accumulating the nuclide is shorter) 
and is of the order of 1.9 to 40 nuclei sq cm/s, depend- 
ing upon assumptions made regarding the efficiency of 
the process which removes the radionuclide. 


154,395 
NO 1-24984/7/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


Lawrence Berkeley Lab., CA. 

Radioactivities of Long Duration Exposure Facility 
(LDEF) Materials: Baggage and Bonanzas (Ab- 
stract Only). 

A. R. Smith, and D. L. Hurley. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 15. 


Radioactivities in materials onboard the returned Long 
Duration Exposure Facility (LDEF) satellite were stud- 
ied by a variety of techniques. Among the most power- 
ful is low background Ge semiconductor detector 
gamma ray spectrometry. The observed radioactivities 
are of two origins: those radionuclides produced by nu- 
clear reactions with the radiation field in orbit and ra- 
dionuclides present initially as contaminants in materi- 
als used for construction of the spacecraft and experi- 
mental assemblies. In the first category are experiment 
related monitor foils and tomato seeds, and such 
spacecraft materials as Al, stainless steel, and Ti. In 
the second category are Al, Be, Ti, Va, and some spe- 
cial glasses. Consider that measured peak-area count 
rates from both categories range from a high value of 
about 1 count per minute down to less than 0.001 
count per minute. Successful measurement of count 
rates toward the low end of this range can be achieved 
only through low background techniques, such as 
used to obtain the results presented here. 
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154,336 
N91-24985/4/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Induced Radioactivity in LDEF Components (Ab- 
stract Only). 

B. A. Harmon, G. J. Fishman, T. A. Parnell, and C. E. 
Laird. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 16. 


The systematics of induced radioactivity on the Long 
Duration Exposure Facility (LDEF) were studied in a 
wide range of materials using low level background fa- 
cilities for detection of gamma rays. Approx. 400 sam- 
ples of materials processed from structural parts of the 
spacecraft, as well as materials from onboard experi- 
ments, were analyzed at national facilities. These 
measurements show the variety of radioisotopes that 
are produced with half-lives greater than 2 wks, most 
of which are characteristic of proton induced reactions 
above 20 MeV. For the higher activity, long lived iso- 
topes, it was possible to map the depth and directional 
dependences of the activity. Due to the stabilized con- 
figuration of the LDEF, the induced radioactivity data 
clearly show contributions from the anisotropic 
trapped proton flux in the South Atlantic Anomaly. This 
effect is discussed, along with evidence for activation 
by galactic protons and thermal neutrons. The discov- 
ery of Be-7 was made on leading side parts of the 
spacecraft, although this was though not to be related 
to the in situ production 0% radioisotopes from external 
particle fluxes. 


154,337 
N91-24986/2/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


Los Alamos National Lab., NM. 

Measurements of Induced Radioactivity in Some 
LDEF Samples (abstract Only). 

C. E. Moss, and R. C. Reedy. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 17. 


Twenty-six stainless steel trunnion samples, five alumi- 
num end support retainer plate samples, two aluminum 
keel plate samples, and two titanium clips were ana- 
lyzed. The shielded high purity germanium detectors 
used had efficiencies of 33, 54, and 80 pcts. at 1332 
keV. Detector efficiencies as a function of energy and 
corrections for self absorption in the samples were de- 
termined with calibrated sources, unactivated control 
samples, and calculations. Several measurements 
were made on most samples. In the trunnion samples, 
Mn-54 and Co-57 were seen and limits were obtained 
for other isotopes. The results agree well with 1-D acti- 
vation calculations for an anisotropic trapped proton 
model. In the aluminum samples, Na-22 and Be-7 were 
seen. Other results are presented. 


ATMOSPHERIC 
SCIENCES 


Aeronomy 
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AD-A236 563/3/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Observations of ELF Signatures Arising from 
Space Vehicle Disturbances of the lonosphere. 

J. Y. Dea, W. Van Bise, E. A. Rauscher, and W.-M. 
Boerner. May 91, 37p 


We report on observations of Extremely Low Frequen- 
cy (ELF) signatures during exit or reentry of space ve- 
hicles through the ionosphere. The two modes regular- 
ly observed gave signals that peaked at 5.6 Hz and 
11.2 Hz. The evidence points to the lower ionosphere, 
i.e., the D- and E-layers, as the generator of these sig- 
nals. The measurements were performed using 


ground-based multiturn coil sensors located in Reno 
and San Diego. The nature of these signals is unclear 
at present but it is surmised that we are detecting 
either the evanescent fields of hydromagnetic waves 
traveling in the ionosphere or the oscillating geomag- 
netic field associated with these hydromagnetic 
waves. 


154,339 

AD-A236 645/8/GAR PC A04/MF A01 
Lowell Univ., MA. Center for Atmospheric Research. 
lonospheric Characteristics for Archiving at the 
World Data Centers. 

Technical rept. 

R. R. Gamache, and B. W. Reinisch. Dec 90, 52p 
ULRF-460/CAR, SCIENTIFIC-3, GL-TR-90-0215, 
Contract F19628-90-K-0029 


A database structure for archiving ionospheric charac- 
teristics at uneven data rates was developed at the 
July 1989 lonospheric Informatics Working Group 
(IIWG) Lowell Workshop in Digital lonogram Data For- 
mats for World Data Center Archiving. This structure is 
proposed as a new URSI standard and is being em- 
ployed by the World Data Center A for solar terrestrial 
physics for archiving characteristics. Here the data- 
base has been slightly refined for the application and 
programs written to generate these database files 
using as input Digisonde 256 ARTIST data, post proc- 
essed by the ULCAR ADEP (ARTIST Data Editing Pro- 
gram) system. The characteristics program as well as 
supplemental programs developed for this task are de- 
scribed here. The new software will make it possible to 
archive the ionospheric characteristics from the Geo- 
physics Laboratory high latitude Digisonde network, 
the AWS DISS and the international Digisonde net- 
works, and other ionospheric sounding networks. 


154,340 

AD-A236 770/4/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

Fitting of Discrete irregularly Spaced Data with 
Differentiable Functions: Application to Ray Trac- 
ing in the lonosphere. 

Final rept. 

A. K. Paul. Mar 91, 25p Rept no. NOSC-TR-1405 


Frequently, data are collected at irregularly spaced 
grid points, and for a variety of reasons, there is usually 
a need for interpolation; for example, a two dimension- 
al graphical representation in the form of maps show- 
ing contour lines of constant values (isobars in weath- 
er maps). In many cases, this is not a trivial task, espe- 
cially when the grid points are irregular and large data 
gaps exist. This problem, as it exists for ionospheric 
data, was discussed by Rush et al. If the data can be 
fitted with a continuous function that has continuous 
partial derivatives, the computation of contour lines is 
relatively easy. The electron density in the ionosphere 
at a given time is a function of latitude, longitude, and 
height. Horizontal gradients of the electron density can 
cause significant deviation of the ray path distance and 
direction from that expected under the assumption of 
horizontal stratification of the ionosphere. To improve 
propagation predictions under such circumstances, 
ray tracing studies that require the knowledge of the 
density and its gradient for every point along each ray 
path are needed. Similar remarks apply to the vertical 
sounding of the ionosphere, where horizontal gradi- 
ents cause deviation from vertical propagation and 
limit the accuracy of electron density profile calcula- 
tions unless angle of arrival data are available and cor- 
responding corrections can be obtained by means of 
ray tracing. This report introduces a process for fitting 
discrete data given, at irregular grid points with one 
function that is continuous and has finite continuous 
first- and higher-order derivatives everywhere. 


154,341 
N91-25077/9/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


A01) 
Eppley Lab., Inc., Newport, Ri. 
Passive Exposure of Earth Radiation Budget Ex- 
riment Components LDEF Experiment AO-147: 
—" Examinations and Tests (Abstract 
nly). 
J. R. Hickey. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 111. 


The Passive Exposure of Earth Radiation Budget Ex- 
periment Components (PEERBEC) experiment of the 
Long Duration Exposure Facility (.DEF) mission was 





composed of sensors and components associated 
with the measurement of the earth radiation budget 
(ERB) from satellites. These components included the 
flight spare sensors from the ERB experiment which 
operated on Nimbus 6 and 7 satellites. The experiment 
components and materials as well as the pertinent 
background and ancillary information necessary for 
the understanding of the intended mission and the re- 
sults are described. The extent and timing of the LDEF 
mission brought the exposure from solar minimum be- 
tween cycles 21 and 22 through the solar maximum of 
cycle 22. The orbital decay, coupled with the events of 
solar maximum, caused the LDEF to be exposed to a 
broader range of space environmental effects than 
were anticipated. The mission spanned almost six 
years concurrent with the 12 year (to date) Nimbus 7 
operations. Preliminary information is presented on the 
following: (1) the changes in transmittance experi- 
enced by the interference filters; (2) the results of re- 
testing of the thermopile sensors, which appear to be 
relatively unaffected by the exposure; and (3) the re- 
sults of the recalibration of the APEX cavity radiome- 
ter. The degradation and recovery of the filters of the 
Nimbus 7 ERB are also discussed relative to the ap- 
parent atomic oxygen cleaning which also applies to 
the LDEF. 


Dynamic Meteorology 


154,342 

AD-A236 486/7/GAR PC A10/MF A02 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
High Resolution Microburst Outflow Vertical Pro- 
file Data from Huntsville, Alabama, and Denver, 
Colorado. 

Project rept. 

P. J. Biron, and M. A. Isaminger. 10 Apr 91, 214p 
DOD/FAA/PS-88-17 

Contract DTFA01-L-83-4-10579 

Original contains color plates: All DTIC/NTIS repro- 
ductions will be in black and white. 


The purpose of this report is to present detailed data 
on microburst outflows recorded by the TDWR testbed 
radar (FL-2) in Huntsville, Alabama (1986) and Denver, 
Colorado (1987-88). Whenever possible, a microburst 
detected within 10 km of the radar was scanned in a 
vertical direction (RHI) at 1 to 2 degree azimuthal inter- 
vals about the center of divergence. The vertical pro- 
file of the outflow is pertinent to the detection capabil- 
ity and siting strategy of a single Doppler radar observ- 
ing the microburst from a horizontal viewing angle. Ad- 
ditionally, outflow features are important in assessing 
the hazard associated with microbursts as well as the 
capability of other wind shear detection (LLWAS or 
ASR). Of particular interest is the variability of outflow 
depths from case to case and site to site. If the depth 
across the maximum velocity differential is shallow, an 
outflow might go undetected or underestimated by a 
radar, the beam of which was not viewing the axis of 
peak divergence. Previous research projects in Denver 
reported the highest winds in a microburst typically 
occur near the surface with an average outflow depth 
(1/2 peak velocity) ranging between 500 and 600 
meters; however, the vertical resolution of these data 
was fairly crude due to the scan strategies utilized. 
This report provides detailed high resolution micro- 
burst outflow vertical profile data pertinent to TDWR 
system studies based on RHI and closely spaced PPI 
scans. 
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AD-A236 744/9 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Investigation of Boundary Layer Modification 
during GUFMEX. 

Proceedings reprint. 

W. T. Thompson, and S. D. Burk. May 91, 6p Rept 
no. PR-90-031-442 

Availability: Pub. in Preprint Volume of the Fifth Confer- 
ence on the Meteorology and Oceanography of the 
Canal Zone, p86-90 May 91. Available only to DTIC 
users. No copies furnished by NTIS. 


Transformation of continental polar air tranversing the 
Gulf of Mexico has been documented by few authors. 
Dimego et al. (1976) provide a climatology of cold fron- 
tal incursions into the Gulf and return flow of warm, 
moist tropical air into midlatitudes. Their results indi- 
cate that the maximum mean monthly frequency of 
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frontal systems occurs in February. Molinari (1987) dis- 
cusses air mass transformation over the loop current 
in the eastern Gulf. The loop current causes relatively 
warm water to move northward through the Yucatan 
Channel into the eastern Gulf. Changes in the position 
of the loop current contribute to significant variability in 
surface latent and sensible heat fluxes and, therefore, 
variability in air mass transformation (AMT). Boundary 
layer (BL) modification associated with AMT is dis- 
cussed by Henry and Thompson (1976). Using sound- 
ings from a station in southern Mississippi and from 
one on the Yucatan Peninsula 24 hours later, they esti- 
mate the average total surface heat flux during the 24 
hours required for air parcels reaching Yucatan. 


154,344 

AD-A236 748/0 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Winds from the SSM/I Versus Numerical Model 
Output: A Forecaster’s Perspective. 

Proceedings reprint. 

J. S. Boyle, and T. F. Lee. Sep 90, 69 NOARL-PR- 
90-048-431, SBI-AD-E040 018, 

Paper presented at a conference held in London, Eng- 
land on 3-7 Sep 90. 

Availability: Pub. in Proceedings of the Conference on 
Satellite Meteorology and Oceanography (5th), p226- 
229 Sep 90. Available only to DTIC users. No copies 
furnished by NTIS. 


Data from the Special Sensor Microwave/Imager 
(SSM/I) data aboard the Defense Meteorological Sat- 
ellite Program (DMSP) can yield wind speed over the 
oceans at a nominal 25 km horizontal resolution. Most 
of the emphasis thus far has been on the development 
of wind speed algorithms based on raw brightness 
temperatures. To anticipate the operational forecast- 
er’s needs from the product, this paper discusses the 
synoptic interpretation of SSM/! winds can be com- 
bined with products from numerical forecast centers to 
provide optimal guidance. 


154,345 
DE91012479/GAR 
Argonne National Lab., IL. 
Dry air-surface exchange in hilly terrain. 

W. Gao, M. L. Wesely, D. R. Cook, and R. L. Hart. 
1991, 21p ANL/CP-72979, CONF-9107104-3 
Contract W-31109-ENG-38 

International conference on precipitation scavenging 
and atmosphere surface exchange process (5th), 
Richland, WA (USA), 15-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


Surface fluxes of sensible heat, water vapor, carbon 
dioxide, ozone, and momentum were measured by 
using the eddy correlation method near the top of a 
small hill within the Konza Prairie in Kansas during the 
four 1987 Intensive Field Campaigns of the First 
ISLSCP Field Experiment (FIFE). Parameterizations of 
dry air-surface exchange in nonuniform terrain were 
examined. Larger drag coefficients, larger surface 
roughness lengths, and smaller aerodynamic resist- 
ances appeared to be associated with the deeper, roll- 
ing terrain upwind. Surface resistances were less af- 
fected by terrain inhomogeneities but were closely re- 
lated to levels of photosynthetically active radiation. 
Normalized standard deviations of temperature, hu- 
midity, and vertical velocity are slightly different from 
values predicted by similarity relationships for uniform 
surfaces. The influences of these differences on fluxes 
estimated by use of a variance technique are relatively 
small as compared to the data scatter; computed vari- 
ance fluxes are statistically in good agreement with 
eddy correlation fluxes. 11 refs., 7 figs. 


PC A03/MF A01 


154,346 
N91-24170/3/GAR 

(Order as N91-24166/1/GAR, PC A21/MF 

A03 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Integrated Data Analysis of July 7, 1990 Micro- 
burst. 
D. Hinton. Jan 91, 17p 
In Its Airborne Wind Shear Detection and Warning Sys- 
tems: Third Combined Manufacturers’ and Technolo- 
gists’ Conference, Part 1 p 63-79. 


Integrated data analysis of July 7, 1990 microburst is 
presented in the form of view-graphs. Topics included 
are: summer 1990 TDWR flight experiment; least 
square estimate of linear shear; event synopsis; 
TDWR (terminal Doppler weather radar) data analysis; 


154,350 


citation aircraft in situ data analysis; infrared data anal- 
ysis; and summary of July 7 event. 


154,347 


N91-24171/1/GAR 
(Order as N91-24166/1/GAR, PC — 
) 


Mesoscale Environmental Simulations and Oper- 
ations, Inc., Hampton, VA. 

Model parison of July 7, 1990 Microburst. 

F. Proctor. Jan 91, 23p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 81-103. 


Model comparison of July 7, 1990 microburst is pre- 
sented in the form of a The following topics 
are covered: 7 July 1990 Orlando. FL simulations; 
model input sounding for 7 July 1990 Orlando case; 7 
July 1990 Orlando microburst; and comparison of sim- 
ulated and observed characteristics of microburst 
event. 


154,348 


PB91-212498/GAR PC A04/MF A01 
_— Center for Atmospheric Research, Boulder, 


Energetics of Stochastic Continuum Equations for 
Fluid Systems. 

Technical note. 

R. J. Fleming. May 91, 57p NCAR/TN-360+STR 
Grant NSF-ATM-8805967 

— by National Science Foundation, Washing- 
ton, DC. 


The numerical solution of the relevant prognostic 
equations for fluid systems involves sources of uncer- 
tainty in the initial conditions and uncertainty in the ex- 
ternal forces applied to a physical system. The pur- 
pose of the note is to introduce stochastic continuum 
equations for fluid systems that express the uncertain- 
ty dynamically. These equations, written in analytical 
form, describe continuous field quantities which dy- 
namically predict the future and its believability. Begin- 
ning with the Navier-Stokes equations and expressing 
uncertainty as continuous field quantities, one avoids 
the serious shortcomings and computational redun- 
dancy of previous methods using discrete amplitudes 
(gridpoints or orthogonal functions). No assumptions 
are made concerning the original deterministic equa- 
tions, which predict the evolution of a single point in 
phase space. Rather, these are a subset of the sto- 
chastic continuum equations, which predict an infinite 
cloud of points in phase space. The amount of detailed 
structure in the shape of the cloud depends upon the 
degree of derivative closure used in the continuum 
equations. The solution of the stochastic continuum 
equations offers a tremendous computational im- 
provement over previous fully stochastic dynamic 
methods. The equations are perfectly suited to the 
new emerging parallel computer architecture. 
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AD-A236 672/2/GAR PC A06/MF A01 
East Texas State Univ., Commerce. 

Military Hydrology: Report 18, State-of-the-Art 
Review and Annotated Bibliography of Radar-Rain 
Gage Relations and Short-Term Weather Forecast- 


ing. 

Miscellaneous paper. 

W. R. McDaniel. Apr 91, 109p 
Contract DAGG29-81-D-0100 


This report provides a general overview of the current 
state of the art radar-rain gage relations and short- 
term weather forecasting. The review highlights the 
problems inherent in attempting to determine total pre- 
cipitation entirely from radar data. An annotated bibli- 
ography is included. 


154,350 


AD-A236 752/2/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
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CEAREX/Haakon Mosby Meteorology Atlas. 

Final rept. 

P. A. Frederickson, P. S. Guest, and K. L. Davidson. 
Aug 90, 62p NOARL-TN-82 


The Coordinated Eastern Arctic Experiment (CEAREX) 
was conducted in the vicinity of the Svalbard Island 
group from September 1988 to May 1989. Personnel 
aboard the R/V Haakon Mosby participated in the 
Seasonal Ice Zone Experiment (SIZEX) phase of the 
project, taking continuous surface and upper air meas- 
urements during the period 25 Feb-23 Mar 89. This 
report describes equipment and methods used in data 
acquisition and analysis, and summarizes observa- 
tions by presenting data in three forms: (1) Time series 
plots of surface pressure, wind speed and direction, air 
temperature, dew point temperature, and relative hu- 
midity; (2) Vertical soundings of potential temperature, 
potential dew point temperature, specific humidity, and 
wind speed and direction; and (3) Daily sea level pres- 
sure analyses. 


154,351 
DE91013880/GAR PC A03/MF A01 
— Center for Atmospheric Research, Boulder, 


Enhanced research program on the long-range cli- 
matic effects of increased atmospheric carbon di- 
oxide: A continuation. 1984 annual report. 

Progress rept. 

W. M. Washington, and W. W. Kellogg. Mar 85, 23p 
DOE/EV/10220-T8 

Contract Al01-79EV10220 

Sponsored by Department of Energy, Washington, DC. 


During the last year we published a major paper which 
described the simulation of the CO(sub 2) effects with 
a general circulation model, GCM, coupled to a simple 
oceanic mixed layer. The climate model control run 
simulation was carefully compared with the observed 
climate system to show the model to be state-of-the- 
art and a credible tool for CO(sub 2) studies. (ERA cita- 
tion 16:021562) 


154,352 

DE91014321/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

P; ic Northwest Laboratory annual report for 
1990 to the DOE Office of Energy Research. Part 3, 
Atmospheric and climate research. 

Progress rept. 

E. L. Owezarski. Apr 91, 60p PNL-7600-Pt.3 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


At the start of FY 1990, the atmospheric sciences and 
carbon dioxide research programs within the Office of 
Health and Environmental Research (OHER) were 
gathered into the new Atmospheric and Climate Re- 
search Division (ACRD). One of the central missions of 
this new division is to provide the Department of 
Energy with scientifically defensible information on the 
local, regional, and global distributions of energy-relat- 
ed pollutants and their effects on climate. This infor- 
mation is vital to the definition and implementation of a 
sound national energy strategy. Because much of the 
work done at PNL during FY 1990 falls under the um- 
brella of the new ACRD, we are including in this 
volume the progress and status reports for all OHER 
atmospheric and climate research projects at PNL. 
The description of ongoing atmospheric and climate 
research at PNL is organized along two broad re- 
search areas; atmospheric research and climate re- 
search. This report describes the progress in FY 1990 
in each of these areas. A divider page summarizes the 
goals of each area and lists projects that support re- 
search activities. (ERA citation 16:021576) 


154,353 

DE91618773/GAR PC A03/MF A01 

International Centre for Theoretical Physics, Trieste 

Italy). 

Reecite of agriclimatological studies vg | multi- 
satellite sensors like NOAA AVHRR; GMS IR 

and LANDSAT MSS and TM. 

A. M. Choudhury. Aug 90, 15p IC-90/238 

U.S. Sales Only. 


Bangladesh Space Research and Remote Sensing Or- 

anization (SPARRSO) routinely receives NOAA and 
gus imagery and uses them in agrometeorological 
monitoring, it also uses LANDSAT MSS and TM data 
for this purpose. Analysis of multiple satellite sensor 
data shows advantages for high resolution sensors. 
However, in the ease of crop monitoring, a good corre- 
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lation has been obtained between results obtained 
with NOAA AVHRR and LANDSAT MSS for vegetation 
index. Crop estimation has been made using all kinds 
of sensors and it has been found that higher resolution 
data always give more accurate results. (author). 3 
refs. (Atomindex citation 22:018785) 


154,354 

MIC-91-03891/GAR PC E12/MF E01 
City of Vancouver Task Force on Atmospheric Change 
(British Columbia). 

Clouds of change: Final report. 

c1990, 179p 

Contents: Vol. 1: Recommendations and report -- vol. 
2: Appendices. 


In 1990, Vancouver City Council heard delegations on 
ideas proposed by a special City Task Force on At- 
mospheric Change. In October 1990, Council adopted 
a a of actions the City can take to address at- 
mospheric —— Vol. 1 includes recommendations 
adopted by the Council and the original report of the 
Task Force and vol. 2 presents model and example by- 
laws. Recommendations cover air quality measures, 
recommendations to the federal and provincial gov- 
ernments, traffic management, energy-efficient land 
use policies, energy conservation and efficiency meas- 
ures, and public involvement and education. 


154,355 
N91-24662/9/GAR 
(Order as N91-24661/1/GAR, PC A05/MF 
A 


Meteorological Satellite Center, Tokyo (Japan). 
Characteristics of GMS-4 VISSR. 

Y. Shirakawa, and M. Sasaki. Dec 90, 10p 

In Japanese; English Summary. In Its Meteorological 
Satellite Center Technical Note, No. 21, 1990 p 1-10. 


The characteristics of GMS-4 VISSR were examined 
using the image data of mission check and routine op- 
eration. The characteristics of GMS-4 VISSR are as 
follows: The temporal and spatial resolution of the in- 
frared channel was improved after infrared focus ad- 
justment; The temporal range of the infrared primary 
channel was wider than the redundant one, and the 
visible sensor sensitivity of primary channels was more 
uneven than the redundant one. X-component of 
VISSR misalignment was about -0.07 deg and Y-com- 
ponent was 0.04 deg. Tilt direction was about -58.0 
dea and tilt angle was about 0.08 deg. The location 
difference of corresponding infrared and visible pixel 
of primary channel was 6.32 visible pixels in the direc- 
tion of scanning and -0.02 lines of visible pixel in the 
direction of mirror stepping. The | of pixels was cor- 
rected by VISSR equipment in CDAS (Command and 
Data Acquisition Station). The nutation of spin axis 
which caused the line of sight disturbance was not 
found on single scan and multi-segment observation. 
GMS-4 has operated routinely from 4th Dec. 1989. 


154,356 
N91-24663/7/GAR 
(Order as N91-24661/1/GAR, PC —_ MF 
01) 


Meteorological Satellite Center, Tokyo (Japan). 
Influence of the Polar Atmosphere on the Image 
Mapping Using Earth Edge Date. 

S. Kigawa. Dec 90, 7p 

In Japanese; English Summary. In Its Meteorological 
Satellite Center Technical Note, No. 21, 1990 p 11-17. 


Image mapping is of great importance to Geostation- 
ary Meteorological Satellite (GMS) Visible Infrared 
Spin Scan Radiometer (VISSR) data user. VISSR 
image mapping uses Earth edge information for the im- 
provement of accuracy. An accuracy of the image 
mapping estimated from landmark matching data 
shows a seasonal variation. Cause for the seasonal 
variation of the accuracy is ascribed to the algorithm of 
the present image mapping which does not take into 
account the seasonal variation of the atmospheric 
thickness in the polar regions. 


154,357 
N91-24664/5/GAR 
(Order as N91-24661/1/GAR, PC A05/MF 
A01) 


Meteorological Satellite Center, Tokyo (Japan). 

Usage of Wind Data Derived from GMS in the 
r Tropics. 

K. Tada. Dec 90, 8p 

In Japanese; English Summary. In Its Meteorological 

Satellite Center Technical Note, No. 21, 1990 p 25-32. 


A use of wind data derived from satellite pictures is 
proposed to improve the objective analysis of the wind 
in the upper tropical troposphere. The vertical wind 
profile observed by RAWIN sonde is expanded by the 
16 eigenfunctions which had been used in the JMA ini- 
tialization scheme of the global spectral model. The 
first and second vertical modes are removed from the 
observed wind profile and the new wind profile is com- 
posed by the remaining 14 eigenfunctions. The result- 
ant wind data are compared with the satellite wind data 
located within 150 km of the station. The Root Mean 
Square between the new wind data and satellite wind 
data is less than that done in the conventional way. 
The accuracy of the proposed way does not depend 
on the level assignment of satellite wind, i.e., at 200 or 
250 mb. It follows that a proposed way to use the sat- 
ellite wind data leads to better assessment. The pro- 
posed way includes a possible technique which will 
take advantage of the numerical prediction not only in 
quality control, but also in the process of derivation for 
higher assessment of satellite wind. 


154,358 
N91-24665/2/GAR 
(Order as N91-24661/1/GAR, PC A05/MF 
A01) 


Meteorological Satellite Center, Tokyo (Japan). 
Added Information by Man-Machine Interactive 
Operation of the SCIC. 

Y. Ando. Dec 90, 14p 

In Japanese; English Summary. In Its Meteorological 
Satellite Center Technical Note, No. 21, 1990 p 33-46. 


Answers were received from questionnaires on the 
Satellite Cloud Information Chart (SCIC) from users, 
and then improved to be more useful. The summary of 
the answers is presented, and improvements and 
some uses of the SCIC are explained. 


154,359 
N91-24666/0/GAR 
(Order as N91-24661/1/GAR, PC A05/MF 


A01) 
Meteorological Satellite Center, Tokyo (Japan). 
Estimation of Surface Wind Profile within the 
Range of 200 Km from a Typhoon Center Using 
GMS Images. 
K. Chubachi. Dec 90, 9p 
In Japanese; English Summary. In Its Meteorological 
Satellite Center Technical Note, No. 21, 1990 p 47-55. 


A technique is presented to estimate surface wind pro- 
file to the point 200 km from a typhoon center. This 
technique uses typhoon cloud parameters extracted 
from Geostationary Meteorological Satellite (GMS) 
images such as eye size, CDO size, cloud system size 
etc.. A radius at which the maximum wind speed is 
measured (hereafter called Rm) is estimated by re- 
gression analysis between Rm (700mb) measured by 
aircraft and cloud parameters. In order to derive re- 
gression equations, the typhoons were classified by 
the cloud pattern into three categories, i.e., EYE-pat- 
tern, CDO-pattern and OTHERS. In case of EYE-pat- 
tern and OTHERS, much less relationships are ob- 
tained. These results are acceptable because high 
correlation, as well known, exist between Rm and eye 
size. Results show that this technique makes a good 
estimation when a typhoon has an eye. 


154,360 
N91-24667/8/GAR 
(Order as N91-24661/1/GAR, PC A05/MF 
A01) 


Meteorological Satellite Center, Tokyo (Japan). 
Representation of CB Cluster’s Life Cycle Using 
Tbb Data and Radar Data. 

M. Sakurada. Dec 90, 16p 

In Japanese; English Summary. In Its Meteorological 
Satellite Center Technical Note, No. 21, 1990 p 57-72. 


An attempt is made to describe the life stage of a cu- 
mulonimbus cloud (Cb) cluster by using some indices 
derived from GMS (Geostationary Meteorological Sat- 
ellite) Black Body Temperature (T sub BB) data. To 
extract objectively Cb cluster areas, the following five 
criteria were used: (1) temperature of the area is com- 
posed of -30 C or colder; (2) at the boundary of the 
cloud area, delta T is greater than 1 C/km; (3) the area 
is greater than 1250 sq km; (4) cluster tracking is pos- 
sible on hourly images; and (5) cluster does not sepa- 
rate or merge. T sub BB indices are examined and 
compared with coincident radar data within extracted 
area through life cycle. Result shows that the areal in- 
crement/decrement of T sub BB less than or = -50 C 





is the best index of developing/weakening of a Cb 
cluster. The difference between the highest and the 
lowest temperature is also a good index of Cb cluster’s 
life stage. Relationships between maximum areal size 
and life time, and between the size and coldest tem- 
" mae reached during life cycle are also investigat- 


154,361 
N91-24668/6/GAR 
(Order as N91-24661/1/GAR, PC A05/MF 
A 


01 
Meteorological Satellite Center, Tokyo (Japan). 
— Observed on the GMS Communication 
in 


, 15 
; English Suanmery. In Its Meteorological 
Satellite Center Technical Note, No. 21, 1990 p 73-85. 


The Geostationary Meteorological Satellite (GMS) 
communication link was affected by ionospheric scin- 
tillations which have often caused the radation of 
the characteristics of the received signals. The ob- 
served scintillations on the GMS communication link 
and ~ aspects of the ionospheric scintillations are re- 
viewed. 


154,362 

N91-24710/6/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Space Science and Engi- 
neering Center. 

Collection and Analysis of Radar Rainfall and Sat- 
ellite Data for the Darwin Trmm Experiment. 

Final Report, 1 Dec. 1990 - 31 May 1991. 

D. W. Martin, and B. B. Hinton. 15 Jun 91, 24p NAS 
1.26:188237, NASA-CR-188237 

Contract NAG5-1308 


The following subject areas are covered: video cloud 
camera (purpose, design, operation, data); special ob- 
serving periods (SOP-2, SOP 2.5 - an extension of 
SOP-2); Garand algorithm; and warm rain. 


154,363 

N91-24719/7/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Atlas of Wide-Field-of-View Outgoing Longwave 
Radiation Derived from Nimbus 7 Earth Radiation 
Budget Data Set, November 1985 to October 1987. 
T. D. Bess, and G. L. Smith. Jun 91, 53p NAS 
1.61:1261, L-16934, NASA-RP-1261 

An atlas of monthly outgoing longwave radiation global 
contour maps and associated spherical harmonic co- 
efficients is presented. The atlas contains 23 months 
of data from November 1985 to October 1987 . The 
data were derived from the second Earth Radiation 
pe a (ERB) package, which was flown on the 
Nimbus 7 Sun-synchronous satellite in 1987. This data 
set is a companion set and extension to similar atlases 
that documented 10 years of ——* ave radi- 
ation results from Nimbus 6 and Nimbus 7 satellites. 
This atlas and the companion atlases give a data set 
covering a 12-year time period and will be very useful 
in studying different aspects of our changing climate. 
The data set also provides a 3-year overlap with the 
current Earth Radiation Budget Experiment (ERBE). 


154,364 

N91-24720/5/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Atlas of the Earth’s Radiation Budget as Measured 
by Nimbus-7: May 1979 to May 1980. 

H. L. Kyle, R. R. Hucek, and B. J. Vallette. May 91, 
137p NAS 1.61:1263, REPT-91B00081, NASA-RP- 
1263 


Contract NAS5-29373 


This atlas describes the seasonal changes in the 
Earth’s radiation budget for the 13-month period, May 
1979 to May 1980. It ees to illustrate the strong feed- 
back mechanisms by which the Earth’s climate inter- 
acts with the top-of-the-atmosphere insolation to 
bey, the energy that various regions absorb from the 
Sun. Cloud type and cloud amount, which are linked to 
the surface temperature and the regional climate, are 
key elements in this interaction. Annual, seasonal, and 
monthly maps of the albedo, outgoing longwave and 
net radiation, noontime cloud cover, and mean diurnal 
surface temperatures are presented. Annual and sea- 
sonal net cioud forcing maps are also given. All of the 
quantities were derived from Nimbus-7 satellite meas- 
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urements except for the temperatures, which were 
used in the cloud detection algorithm and came origi- 
nally from the Air Force 3-dimensional nephai i 

dataset. The seasonal changes are described. The 
interaction of clouds and the radiation budget is briefly 


154,365 

PB91-205559/GAR PC A08/MF A02 
National ic and Atmospheric Administration, 
Idaho Falls, ID. Environmental Research Labs. 
Climate Monitoring and iboratory 
No. 18. Summary Report 1989. 

W. D. Komhyr, and R. M. Rosson. Dec 90, 151p 


Contents: CMDL Station Information; Observatory Re- 
ports; Aerosols and Radiation Monitoring Group; 
Carbon Cycle Group; Ozone Group; Acquisition and 
Data Management; Air Quality Group; Nitrous Oxide 
and Halocarbons Group; A Joint U.S./U.S.S.R. Experi- 
ment for the Study of Desert Dust and its Impact on 
Local Meteorological Conditions and Climate; Annual 
Ozone Cycle and Decade Trend at South Pole; Winter- 
time Black Carbon Aerosol Measurements Over the 
Southwestern United States, December 1989; Cooper- 
ative Pri ms; Precipitation Chemistry; Continuous 
Aerosol Monitoring with the Epiphaniometer at MLO; 
Antarctic Ultraviolet Spectroradiometer Monitoring 
Program; Chemical Resolution of Fine Aerosol Mass at 
MLO: The Role of Organic Matter; Artificial Wind- 
shielding of Precipitation Gauges in the Arctic; .UVB 
Monitoring Data from Rockville, Maryland; Robertson- 
Berger UVB Meter; The CSIRO Latitudinal Gradient 
Study: Methane Data from Air Samples Collected at 
CMDL Baseline Observatories and at Cape Grim, Tas- 
mania; Secular Variation in the Carbon-13 Content of 
Atmospheric Carbon Dioxide; Snow Bunting Nesting 
Study at Barrow, Alaska; A New Look at Optical Depth 
Retrieval With the Multiple Field of View Sunphoto- 
meter; Tropospheric Nitrogen Oxide Measurements 
During Spring at Barrow; Chemical Analyses of Atmos- 
pheric Particulates and Gases at MLO; A Temperature 
Inversion Climatol for Barrow: 1976-1985; The 
Global Precipitation Chemistry Project; Radioactivity in 
the Surface Air at BRW, MLO, SMO, and SPO; Total 
Nitrate Variations at Mauna Loa; Seasonal and Latitu- 
dinal Trends in the (13)C/(12)C Ratio of Methane; Aer- 
osol Constituents at American Samoa, November 
1989; Update on the O-Ring Bias as Determined from 
MLO Precipitation Chemistry Samples; Trends of the 
Carbon Isotopi Composition of Atmospheric Methane 
in the Southern Hemisphere; Bromine and Surface 
Ozone Atmospheric Chemistry at Barrow, Alaska, 
During Spring 1989; USGS Barrow Observatory; 
Radon from Distant Continents Detected at the Mauna 
Loa Observatory. 


154,366 

PB91-213447/GAR PC A03/MF A01 
National Severe Storms Lab., Norman, OK. 

Terminal Doppler Weather Radar Tornadic Vortex 
Signature Detection Algorithm. 

Interim rept. 

S. V. Vasiloff, and A. Witt. Dec 90, 22p DOT/FAA/ 
NR-91/5 

Contract DTFA01-80-Y-10524 

Color illustrations reproduced in black and white. 
Sponsored by Federal Aviation Administration, Wash- 
ington, DC. 


An algorithm for real-time detection of tornadoes, 
— single-Doppler radar data, is described. This al- 

jorithm searches for tornadic vortex signatures 
Prvs's) which are characterized by strong azimuthal 
shear in Doppler velocity fields. A TVS usually indi- 
cates that a tornado is occurring. The algorithm 
searches for azimuthal radial velocity differences, 
above a certain threshold, between adjacent gates at 
constant range. It then builds these ‘pattern vectors’ 
into features for each scan in elevation, and finally de- 
termines the vertical correlation among features. 
When at least three features are vertically correlated 
and the lowest one is below a prescribed minimum- 
height threshold, a ‘TVS’ is declared, indicating that a 
tornado is occurring. If the lowest feature is not below 
the height threshold, a ‘potential TVS (PTVS)’ is de- 
clared, indicating that a tornado may soon occur. The 
TVS algorithm has been tested on five tornadoes that 
occurred in Colorado and Missouri. Results are dis- 
cussed. 


154,367 
PB91-217638/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 


154,369 


ARTEMIS Environmental Monitoring of the African 
Continent: First Results. 

H. A. van Ingen Schenau, J. C. Venema, J. Spaa, 
and J. U. Hielkema. 4 Nov 88, 17p NLR-MP-88064-U 
Presented at the METEOSAT Scientific Users Meeting 
(7th), Madrid (Spain), September 27-30, 1988. Pre- 
pared in cooperation with Food and Agriculture Orga- 
nization of the United Nations, Rome (Italy). 


The paper describes the ARTEMIS environmental 
monitoring system which receives and processes ME- 
TEOSAT and NOAA satellite observations to supply 
thematic information on estimated rainfall and vegeta- 
tion conditions. The information is used by the FAO 
monitoring programs in the areas of food and feed se- 
curity and plant protection. The first technical results of 
the initial phase of ARTEMIS operations are reported. 


154,368 


PB91-217646/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
ARTEMIS System Overview and Presentation of 
ARTEMIS Products. 
H. A. van Ingen Schenau, J. C. Venema, J. Spaa, 
and J. U. Hielkema. 7 Nov 88, 22p NLR-MP-88065-U 
Presented at the ITC/FAO Seminar on ‘integrated Use 
of the ARTEMIS Remote Sensing System for Environ- 
mental and Agricultural Monitoring in Semi-Arid Re- 
gions’, Enschede (The Netherlands), November 14- 
1988. 


During the summer of 1988 the ARTEMIS environmen- 
tal monitoring system started its operations at the 
Remote Sensing Center (AGRT) of the Food and Agri- 
culture Organization (FAO) in Rome. The objective of 
the ARTEMIS environmental monitoring system is to 
support the FAO in the task of large scale monitoring 
of the ecological conditions of Africa and Southwest 
Asia. The environmental monitoring is based on satel- 
lite images acquired by the METEOSAT geostationary 
and NOAA polar-orbiting satellites. The use of the 
processed satellite images is foreseen in the FAO 
monitoring programs in the areas of the Global Infor- 
mation and Early Warning System (GIEWS) and the 
Desert Locust survey and control. The image data are 
available for users through FAO’s Remote Sensing 
Center. The processing of satellite images results in 
thematic maps showing the cold cloud duration and 
the numbers of raindays, the estimated rainfall and the 
normalized difference vegetation index. The report de- 
scribes in more detail the ARTEMIS system configura- 
tion, the functional design and the operational meth- 
ods implemented (in ARTEMIS) in relation to the pro- 
jection to a common geographic grid, the METEOSAT 
rainfall processing, and the archiving of the maps in 
the ARTEMIS database. 


154,369 


PB91-218180/GAR PC A03/MF A01 

— Weather Service, Salt Lake City, UT. Western 
legion. 

Watchdog Program (Revised). 

W. R. Schneider, and C. C. Peterson. Jun 91, 27p 

NOAA-NWS-WRCP-57-REV 

See also PB89-122535. 


The WATCHDOG program is a highly efficient multi- 
tasking assembly language background scheduler that 
runs continuously in the AFOS background partition. It 
concurrently performs five tasks: time schedules back- 
ground programs, event schedules background pro- 
grams, monitors the ADMs for ‘RUN:’ commands, 
emulates the CLI at the dasher, and monitors the 
AFOS database for late or missing products. There 
have been two significant changes since Watchdog 
version 10.02, as well as a host of other minor im- 
provements. The efficiency of monitoring the AFOS 
database (this program only reads DATAKEY0) has 
been greatly improved through the use of read-only 
Direct AFOS Database Access (DADA). Also, a very 
efficient late product monitor feature has been added. 
Details of all enhancements since version 10.02 are 
discussed in Section IV. Instructions on setting up the 
new late product monitor can be found in Section 1I.B. 
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154,370 
A PC A03/MF A01 
h, Development and Engi- 





ical rept. 
M. J. Burke. May 91, 23p Rept no. ARFSD-TR-91006 


This report defines the various basic meteorological in- 
struments to be utilized in support of an all weather 
performance reliability testing facility for smart muni- 
tion’s millimeter wave/infrared sensors. The instru- 
mentations discussed will measure the following envi- 
ronment conditions: wind direction and speed, temper- 
ature, barametric pressure, humidity, rain rate, and 
solar radiance. 


154,371 

N91-24661/1/GAR PC A05/MF A01 

Meteorological Satellite Center, Tokyo (Japan). 

ay ical Satellite Center Technical Note, 
jo. 21, 


1990. 
Dec 90, 87p MSC-TN-21 
In English and Japanese. 


No abstract available. 


Physical Meteorology 


154,372 

AD-A236 343/0 Not available NTIS 
Naval Ocean Systems Center, San Diego, CA. 

Impact of Atmospheric Layering on LOWTRAN 6 
Radiance Calculations. 

Professional paper. 

F. G. Wollenweber, and H. G. Hughes. 1 Dec 90, 6p 
Availability: Pub. in Applied Optics, v29 n34 p5177- 
5181, 1 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


154,373 

AD-A236 351/3/GAR PC A04/MF A01 
Spectral Sciences, Inc, Burlington, MA. 

Limb Retrieval Capability of the SPIRIT 3 Radiome- 


ter. 

A. S. Zachor. 17 Aug 90, 72p SCIENTIFIC-5, GL-TR- 
90-0286, 

Contract F19628-87-C-0130 

Prepared in cooperation with Atmospheric Radiation 
Consultants, Inc., Acton, MA, Rept. no. ARC-TR-90- 
010. 


Noise levels were predicted as a function of tangent 
— for limb radiance profiles that will be measured 
by SPIRIT 3 radiometer. Synthetic data was invert- 
ed to quantify the corresponding uncertainties in re- 
trieved volume emission rates, and to quantify expect- 
ed errors due to horizontal variations in atmospheric 
density. A new computer routine for derivative-free 
Abel inversion is described. 


154,374 

AD-A236 771/2/GAR PC A03/MF A01 
Predictors Using Addi- 

lectric Field Data. 

Final rept. 4 May-31 Dec 90. 

D. S. Frankel. 31 Dec 90, 42p GL-TR-90-0361, 

Contract F19628-89-C-0012 


Because of the destruction by lightning of Atlas-Cen- 
taur 67 and its communication satellite payload on 27 
March 1987, new launch commit criteria with respect 
to lightning were imposed by NASA and the Air Force 
for missile launches from the national ranges. These 
criteria are very conservative and restrict the available 
launch windows, — Ss summer months at 
Ken Space Center (KSC) Cape Canaveral Air 
Force Station (CCAFS) in Florida. In an effort to 
expand the launch windows while maintaining safety, 
we show that neural ee — + dope = 
ate spatio-temporal maps of predicted probabilities o 
ightring over the CCAFS/KSC complex. Input data 


30 VOL. 91, No. 20 


used for training and testing the neural networks in- 
clude the five minute averages from all 53 wind sen- 
sors, the Total Area Divergence product calculated 7 
Watson, the occurrence of lightning strikes as record- 
ed by magnetic direction finders, and most recently, 
the electric field mill data. Training the neural network 
lightning predictor with wind data spanning two days of 
data and the divergence product increased the PoD to 
0.65. The predictor’s best performance is at 30 - 60 
minutes in the future. We except the electric field data 
to affect near term prediction more than later times. 


154,375 

AD-A236 927/0/GAR PC A03/MF A01 
Geophysics Lab. (AFSC), Hanscom AFB, MA. 
Correlations between Levels for Stellar-Scintillom- 
eter-Derived Profiles of C sub n(2). 

Special rept. 

F. P. Battles, and E. A. ary. 10 Aug 90, 32p Rept 
nos. GL-TR-90-0213, GL-SR-262 


A stellar scintillometer measures the variance of stellar 
intensity for a first magnitude or greater star. This vari- 
ance can be converted, by the use of spatial filters, 
into a profile of (c sub n) -sq, the index of refraction 
structure constant, for 7 different altitudes or levels. 
The (c sub n) -sq values are not entirely instrument 
independent because there will be some overlap in the 
weighting functions used to separate the spatial fre- 
quencies. It is usually assumed that readings from 
levels 1, 4, and 7 are instrument independent. When 
linear correlation coefficients are calculated between 
levels for (c sub n) -sq and Log (c sub n) -sq of this 
data set, results obtained seem to contradict the 
above stated assumption. Much less correlation is ob- 
served when calculated on a nightly basis. In fact, 
some nightly coefficients are significantly negative, 
which could not be due to weighting function overlap. 
We have investigated other mechanisms which could 
lead to a high degree of correlation across the entire 
data set. During the measurement program, atmos- 
pheric conditions changed from evening to evening. 
For example, the jet stream passed through several 
times affecting the entire altitude range of the scintil- 
lometer. Correlation studies not indicate that, 
except for low lying adjacent levels, (c sub n) -sq 
values obtained using the scintillometer are instrument 
dependent. 


154,376 
DE$1013152/GAR PC A03/MF A01 
Colorado State Univ., Fort Collins. Dept. of Atmospher- 


ic Science. 
Stochastic formulation of radiative transfer in 
clouds. 


. Progress report. 
G. L. Stephens, and P. Gabriel. Mar 91, 15p DOE/ 
ER/61067-1 
Contract FG02-90ER61067 
Sponsored by Department of Energy, Washington, DC. 


Progress is reported on the work of fitting mathemati- 
cal equations to the process of radiative transfer in 
clouds. During the last six months, several modules 
have been written and tested in Fortran. (SM) 


154,377 

DE91013153/GAR PC A03/MF A01 
lilinois State Water Survey Div., Champaign. 
Determining the chemical composition of cloud 
condensation nuclei. First ress 

A. L. Williams, J. E. Rothert, K. E. McClure, D. J. 
Alofs, and D. E. Hagen. Jan 91, 30p DOE/ER/ 
61017-1 

Contract FG02-90ER61017 

Sponsored by Department of Energy, Washington, DC. 


This report describes the design of a system to collect 
and chemically analyze cloud condensation nuclei 
(CCN). The basic approach is to identify which of the 
ambient aerosol particles are CCN by their ability to 
form droplets under supersaturated conditions, and to 
selectively remove the nucleated CCN from the back- 
ground aerosol based on the inertial properties of the 
droplets formed. Design critera and supporting discus- 
sion are advanced for the continuous flow diffusion 
chamber (CFD), the haze chamber, and the virtual im- 
pactors to be used in the experiments. Arguments are 
presented showing why the CCN sample must be di- 
vided into at least two parts for representative chemi- 
cal analysis. Calculations are presented showing the 
behavior of a typical ambient aerosol as it passes 
through the collection system. The effect on the virtual 
impactor collection efficiency due to droplet growth 
inside the virtual impactor nozzle is considered. Re- 
sults are reported from a collaborative chemical valida- 


tion _ for ion chromatography analysis. 7 refs., 10 
figs., 1 tab. 


154,378 

DE91013334/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Free-radical reactions in cloudwater: The role of 
transition metals in hydrogen peroxide production 
and destruction. 

J. B. Weinstein-Lloyd, and S. E. Schwartz. Apr 91, 
29p BNL-46114, CONF-9107104-6 

Contract AC02-76CH00016, Grant ATM-8808480 
International conference on precipitation scavenging 
and atmosphere surface exchange process (5th), 
Richland, WA (USA), 15-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Cloudwater hydrogen peroxide is a principal oxidant 
for dissolved S(!V). Low-intensity cobalt-60 radiolysis 
permits the stucly of free-radical reactions producing 
H(sub 2)O(sub 2) in aqueous solutions under condi- 
tions characteristic of the ambient atmosphere. Re- 
sults using this technique have confirmed model pre- 
dictions that H(sub 2)O(sub 2) production is frequently 
the rnajor fate of O(sub 2)((minus)!) radicals. However, 
dissolved iron can significantly decrease the apparent 
yield of H(sub 2)O(sub 2), principally because of de- 
struction of H(sub 2)O(sub 2) by Fe(Il). In spite of its 

reater efficiency in catalyzing the production of H(sub 

)O(sub 2) from O(sub 2)((minus)|), faster oxidation re- 
actions for Cu(I) and the generally lower atmospheric 
abundance of copper suggest that it will not be as ef- 
fective as iron on atmospheric H(sub 2)O(sub 2). 31 
refs., 3 figs., 1 tab. (ERA citation 16:021546) 


154,379 

DE91013335/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Observational study of the efficiency of activation 
of accumulation-mode particles in warm continen- 
tal stratiform clouds. 

N. V. Gillani, P. H. Daum, S. E. Schwartz, W. R. 
Leaitch, and J. W. Strapp. Apr 91, 23p BNL-46115, 
CONF-9107104-5 

Contract AC02-76CH00016 

International conference on precipitation scavenging 
and atmosphere surface exchange process (5th), 
Richland, WA (USA), 15-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


Continuous aircraft measurements of the in-cloud 
number concentrations (N) of cloud droplets (CD, 2-- 
35 (mu)m diameter) and accumulation-mode particles 
(AMP, 0.17--2.07 (mu)m diam) have been used to 
study the efficiency of activation of AMP in warm conti- 
nental stratiform clouds near Syracuse, NY during Fall 
1984. The efficiency is defined as the activated frac- 
tion (F) of all measured particles. Thus, F (equivalent 
to) N(sub cd)/N(sub tot), where N(sub tot) = N(sub 
cd) + N(sub amp). The primary focus in this paper is 
on the dependence of F on N(sub tot). In the interior of 
clouds, two distinct regimes of the state of activation of 
AMP were observed. For N(sub tot) < 600 cm(sup 
(minus)3), F was largely close to unity and relatively 
insensitive to N(sub tot). Such conditions prevailed in 
relatively cold airmasses of northerly eg For N(sub 
tot) > 800 cm(sup (minus)3), F ten to decrease 
with increasing N(sub tot). This decrease was greatest 
in a stable stratus deck embedded in a warm, moist 
airmass of southerly origin. The spatial variation of F is 
used to explore the non-uniform state of activation in 
the clouds. In general, F was lower in cloud edges and 
in “es upper portions of the clouds. 19 refs., 6 figs., 1 
tab. 
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DE91013336/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Solubility and dissociation kinetics of hydroxy- 
methy! hydroperoxide in aqueous solution. 

X. Zhou, and Y. N. Lee. Apr 91, 21p BNL-45331, 
CONF-9107104-4 

Contract AC02-76CH00016 

International conference on precipitation scavenging 
and atmosphere surface exchange process (5th), 
Richland, WA (USA), 15-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


The Henry’s Law solubility of hydroxymethyl hydroper- 
oxide (HMP) and its equilibrium and reaction kinetics in 
aqueous solution were studies. The equilibrium con- 
stants of H(sub 2)O(sub 2) + CH(sub 2)O (Longlef- 





: htarrow) HMP (1) and HMP + CH(sub 2)O (Long- 
ightarrow) BHMP (2) are K(sub 1) = 2.35 (times) 
tole (minus)2) e(sup 2610/T) M(sup —, and 
K(sub 2) = 1.04 (times) 10(sup (minus)3) e(sup 2779/ 
T) M(sup (minus)1), respectively. Both the forward and 
reverse rates of reaction (1) were base catalyzed be- 
tween pH 5 and 8. The temperatures ndences of 
these two rate constants at pH 7.07 between 5 and 
35(degrees)C are k(sub 1) = 6.0 (times) 10(sup 13) 
pe ary minus)9450/T) ey Genee) 10a (minus) 1) 
nd k(sub (minus)1) = 1.0 (times) 10(sup 15) e(sup 
(minus)11800/T) s(sup (minus)1). The Henry’s Law 
constant of HMP was determined to be 4.1 (times) 
10(sup 5) and 6.5 (times) 10(sup 5) M atm(sup 
(minus)1) at 22.0 and 10. O(degrees)C, respectively. 
Exhibiting a large solubility, HMP is expected to be effi- 
ciently scavenged by rp sete eae Because of its 
rapid decomposition at neutral pH, aqueous HMP is 
os tub. to be stable only at pH (le) 5.5. 30 refs., 6 
S 
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DE$1013539/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

E of in-cloud processes upon the vertical 
distribution of aerosol particles: Observations and 
numerical simulations. 

L. I. Kleinman, P. H. Daum, and C. Berkowitz. Apr 91, 
21p BNL-46164, CONF-9107104-7 

Contract AC02-76CH00016 

International conference on precipitation scavenging 
and atmosphere surface exchange process (5th), 
Richland, WA (USA), 15-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


This study reports preliminary results from storm dy- 
namic calculations for the purpose of understanding 
the in-cloud processes which contribute to the genera- 
tion of the aerosol particle and water vapor profiles 
previously observed. Calculations of the vertical distri- 
butions of water vapor and aerosol particles as affect- 
ed by a precipitating convective cloud are presented in 
Section 3. These calculations employ a one dimen- 
sional cloud model with cloud dynamics and microphy- 
sics. Modifications have been made to this model to 
allow it to follow “tagged” water vapor and aerosol 
particles that originate at a specified altitude. These 
tagged species interact in the same way as “ordinary” 
water and particles and are used to determine whether 
particles and water vapor are scavenged with compa- 
rable efficiency. Results are compared for two cases; 
one with a low efficiency of aerosol activation and one 
= all aerosol particles becoming activated. 9 refs., 5 
igs. 


154,382 
DE91778865/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
car 
ars van d ternemers van ECN en 
[A te Lp eet (Comparison of dew sam- 
pers of ECN and KEMA in Schagerbrug, Nether- 


nds). 
B. G. Arends, G. P. Wyers, F. G. Roemer, and B. H. 
Te Winkel. Feb 91, 46p ECN-C-91-012 
In Dutch. 
U.S. Sales Only. 
Three dew samplers have been compared on a field in 
Schagerbrug, North Holland, Netherlands, for some 
months. The samplers are the KEMA dew wiper, the 
cooled ECN dew catcher and a dew plate of ECN. 
Volume and concentrations of the most important ions 
were determined. From the results it appears that con- 
siderable differences can occur in the dew volume col- 
lected at night as well as in the concentrations in the 
samples. Causes for this can be a difference in sam- 
pling time, a height difference above the ground, and 
the fengths of periods in which dry deposition is possi- 
ble. If sampling times are geared better, then the re- 
sults for most of the anions correspond within 20%, 
although + differences remain for cations. 15 figs., 
13 refs., 6 ta 





154,383 
DE91785668/GAR PC A08/MF A01 
Gesamthochschule Duisburg (Germany, F.R.). Son- 
pga omg 209 - Stoff- und Energietran- 
tin Aerosolen. 
ends in aerosol research. New technologies and 
experiments in aerosol characterization. Proceed- 


ings. 

A. Schmidt-Ott. 1990, 169p 

Seminar on trends in aerosol research: New technol- 
ogies and experiments in aerosol characterization 


(1st), Muelheim an der Ruhr (Germany, F.R.), 4 Dec 


U.S. Sales Only. 


The wide range of fields represented reflected the 
interdisciplinary character of aerosol science and in- 
cluded radioactive chemistry, solid state , fluid 
mechanics and combustion research. seminar 
was attended by 160 scientists from universities and 
industry. (EF). 


154,384 
MIC-91-04013/GAR PC E12/MF E01 
Ontario. Atmospheric Research and Special Programs 
Acidic Precipitation in Ontario Study: Daily precipi- 
in - 
chem I 1987. 


tation 
R no. ARB-004-89. 
7, 187p 


Summary of the 1987 results — from the Acidic 
Precipitation in Ontario Study (APIOS) daily precipita- 
tion sampling network. All data were screened for va- 
lidity by checking each record for chemical analysis in- 
tegrity and for outliers statistically by applying the 
Dixon Ratio test to the highest and lowest values ob- 
served in each region on a daily basis. Listings are 
= by station name and include station identifica- 

tion, daily precipitation chemistry listings, equivalent 
precipitation depth, observed sampling efficiency and 
field comments on conditions. 


MiG-21-04048/GAR PC E17/MF E01 

oR 
Cc reci in 

tation chemistry listings, 1988 

Annual = 

c1990, 


Summary of the 1988 results of the Acidic Precipitation 
in Ontario Study (APIOS) daily precipitation sampling 
network. All data presented are screened for validity 
by checking each record for chemical analysis integrity 
and for outliers statistically by applying the Dixon Ratio 
test to the highest and lowest values observed in each 
region on a daily basis. Results are given by station 
name and include station identification, daily precipita- 
tion chemistry listings, equivalent precipitation depth, 
— sampling efficiency, and field comments on 
conditions. 
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PB91-205567/GAR PC A07/MF A02 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Climate ery and Diagnostics Lab. 
Second Front Range Lidar, Aircraft, and Balloon 


B.A. Bodhaine, J. J. DeLuisi, J. F. Boatman, M. J. 
Post, and J. M. Rosen. Jun 91, 149p NOAA-DR-ERL- 
CMDL-8 

Prepared in cooperation with Wyoming Univ., Laramie, 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO., and Army Lab. Command, White 
Sands Missile Range, NM. Atmospheric Sciences Lab. 


The first Front Range Lidar, Aircraft, and Balloon 
(FRLAB) experiment was performed near Boulder, 
Colorado on July 26, 1989, and the second FRLAB ex- 
periment was performed on May 23-24, 1990. The pur- 
pose of the e: iment was to make simultaneous 
measurements of aerosol profiles in the atmosphere 
using CO2, ruby, Nd:YAG, and Er:Glass lidars; air- 
borne nephelometer, condensation nucleus (CN) 
counter, and aethalometer; and balloonborne backs- 
cattersonde. The data allow a direct comparison be- 
tween several diverse types of instruments as well as a 
quantitatively consistent evaluation of the amount of 
non-Rayleigh scattering occurring in the tropospheric 
clean region where lidar profiles are often normalized. 


154,387 

PB91-216069/GAR PC A04/MF A01 

Hayes (Pamela S.), Bothell, WA. 

= of Precipitation in Western Washington 
tate. 

Final rept. 

P. S. Hayes. May 91, 75p WA-RD-231.1 

See also PB88-116611. Sponsored by ——— 

State Dept. of Transportation, Olympia. yey 

search and Public Transportation Div., and Forest 

Service, Washington, DC. 


The research adapted an orographic_ precipitation 
model developed during a previous WSDOT project 
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numerous 


improvements. The precipita’ 
model is being used operationally at the Northwest Av- 
alanche Center in Seattle. Although 

dimensional and 
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AD-A236 477/6/GAR 

Naval and Ai 
Lab., Stennis Space Center, MS. 
NEONS Environmental Database: Recent Develop- 


PC A01/MF A01 
ic Research 


Proceedings reprint. 
A. Jurkevics, R. Titus, and T. Tsui. Jan 91, 5p 
NOARL-PR-91 -003-431, SBI-AD-E040 008, 


, Oceanograp! and trarlogy (rth held 
in New Orleans, LA. aie te Jonge ' 


The Naval Environmental Operational Nowcasting 
System =, is frees developed at the Naval 
yo, aghore Research Laborato- 
ry (NOA i wm cate eanans tts oar nae 
cdeunns debate Gate elamandenaeiiate data. A 
mary objective of the workstation son spre is to facili- 

tate “4 virtual sensor concept, data from a 
variety of sources are integrated and blended to ex- 
tract information about the environment not possible 
using any single sensor. When virtual sensor 
techniques are developed, they will be implemented 
i i Support System 

phen pony 2 One — of NEONS is an environ- 
st 


i has q 
further developments in the database component of 
NEONS within the past 12 months. 
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N91-24669/4/GAR PC A05/MF A01 

pe Aeronautics and Space Administration, 
jt le 


Highlights of 1989. 
1989, 77p NAS 1.15:104985, NASA-TM-104985 


Activity of the Earth Science and Application 

in 1989 is reported. On qemmanetpumnel ution 
is presented, and the main changes in previously an- 
nounced flight schedules are noted. ‘momar aay 
ject areas are covered: the Earth Observing System; 
studies of the stratospheric ozone; U.S.-U. mente 


laboration in Earth sciences; cloud climat 
tropo- 
studies; first ISLSCP (international 


radiation budget; studies of ocean color; 
spheric 
Satellite Cloud Climatology cir field experiment; 
and solid Earth science research plan. 


154,390 

N91-24686/8/GAR PC A03/MF A01 

Environmental Dynamics Research, Inc., Palm Beach 

Gardens, FL. 

Rape eaten hate Ganges Sel 
Processes of 


ergetics and of Mid-Lati- 
tude Transient Eddies. 

L. E. Branscome, and W. J. Gutowski. May 91, 40p 
NAS 1.26:188203, NASA-CR-188203 

Contract NAG8-656 

Atmospheric transient eddies contribute significantly 
to mid-latitude energy and water vapor transports. 
Changes in the global climate, as induced by green- 
house enhancement, will likely alter transient eddy be- 
havior. Unraveling all the feedbacks that occur in 

eral circulation models (GCMs) can be difficult. 
transient eddies are isolated from the feedbacks and 
are focused on the response of the eddies to zonal- 
mean climate changes that result from CO2-doubling. 
Using a primitive-equation spectral model, the impact 
of climate change on the life cycles of transient eddies 
is examined. Transient eddy behavior in experiments is 
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compared with initial conditions that are given by the 
zonal-mean climates of the GCMs with current and 
doubled amounts of CO2. The smaller meridional tem- 
perature gradient in a doubled CO2 climate leads to a 
reduction in eddy kinetic energy, especially in the sub- 

. The decrease in subtropical eddy a is re- 
lated to a substantial reduction in equatorward flux of 


eddy activity during the latter part of the life cycle. The 

reduction in equatorward energy flux alters the mois- 

ture cycle. Eddy meridional transport of water vapor is 

ae sl 
r 


tly poleward and subtropical precipitation 
. The water vapor transport exhibits a rela- 
tively smail change in magnitude, compared to 
changes in eddy energy, due to the —— 
effect of higher specific humidity in the doubled-CO; 

climate. An increase in high-latitude precipitation is re- 
lated to the poleward shift in eddy water vapor flux. 
Surface evaporation amplifies climatic changes in 
water vapor transport and precipitation in the experi- 
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N91-24690/0/GAR PC A06/MF A01 
Federal Coordinating Council for Science, Engineering 
and Technology, Washington, DC. Committee on 
Earth and Environmental Sciences. 

Our Changing Planet: The FY 1992 US Global 
Change Research Program. A Supplement to the 
US President's Fiscal Year 1992 Budget. 

1991, 102p 


The central goal of the U.S. Global Change Research 
Program is to establish the scientific basis in support of 
national and international policymaking relating to nat- 
ural and human-induced changes in global Earth 
lem by: (1) establishing an integrated, comprehen- 
sive, long-term ram of documenting the Earth 
system on the global scale; (2) conducting program of 
focused studies to improve the understanding of the 
physical, geological, chemical, biological, and social 
that influence Earth system processes; and 

9) developing integrated conceptual and predictive 

arth system models. 
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AD-A236 348/9/GAR PC A03/MF A01 
Educational Testing Service, Princeton, NJ. 

Toward a Test Theory for assessing Student Un- 
derstandi 


ing. 
Technical rept. 
R. J. Mislevy, K. Yamamoto, and S. Anacker. Apr 91, 
44p Rept no. ETS-RR-91-32-ONR 
Contract N00014-88-K-0304 


The view of learning that underlies standard test 
theory is inconsistent with the view rapidly emerging 
from cognitive and educational psychology. Learners 
become more competent not simply by learning more 
facts and skills, but by reconfiguring their knowledge; 
by ‘chunking’ information to reduce memory loads; and 
by developing strategies and models that help them 
discern when and how facts and skills are important. 
Neither classical test theory nor item response theory 
(IRT) is designed to inform educational decisions con- 
ceived from this perspective. This paper sketches the 
outlines of a test theory built around models of student 
oe as inspired by the substance and the 

the domain of interest. The ideas are 
illustrated with a simple numerical example based on 
Siegler’s balance beam tasks. Directions in which the 
approach must be developed to be broadly useful in 
educational practice are discussed. 


154,393 
AD-A236 560/9/GAR 
Mei Associates, Inc., Lexington, MA. 
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PC A03/MF A01 


ining an Advanced Instructional Design Advi- 
sor: nitive Science Foundations. Volume 1. 
Interim rept. Jul 89-Feb 91. 
M. C. Polson, R. D. Tennyson, and J. M. Spector. 
May 91, 34p AL-TP-1991-0007-VOL-1, 
Contract F33615-88-C-0003 
Prepared in cooperation with Univ. of Colorado, Boul- 
der, CO; Univ. of Minnesota, Minneapolis, MN; and 
Jacksonville State Univ., Jacksonville, AL. 


The Advanced Instructional Design Advisor (AIDA) is 
an RD project being conducted by the Armstrong Lab- 
oratory’s Human Resources Directorate aimed at pro- 
ducing automated instructional design guidance for 
developers of computer-based instructional materials. 
The process of producing effective computer-based 
instructional materials is complex and time-consuming. 
Few experts exist to ensure the effectiveness of this 
process. As a consequence, the Air Force is commit- 
ted to providing its courseware developers with up-to- 
date guidance appropriate for the creation of comput- 
er-based instruction. This guidance needs to be firmly 
grounded in cognitive learning theory. In addition, the 
assistance should be provided in an automated setting 
to ensure that the entire process is as efficient as pos- 
sible. This technical paper addresses the cognitive 
foundations for instructional design guidance. 


154,394 

AD-A236 625/0/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Review of and Recommendations for Procedures 
Used to Evaluate the External Effectiveness of In- 
telligent Tutoring Systems. 

Interim rept. Mar 90-Mar 91. 

oa Legree, and P. D. Gillis. Mar 91, 31p ARI-TR- 


This report reviews and discusses intelligent tutoring 
— (ITS) evaluation standards and procedures. 

hree criteria evolved from the review and are pro- 
posed to accurately evaluate ITS product effective- 
ness. First, the instructional effectiveness of ITS appli- 
cations, human tutors, and traditional methods needs 
to be compared using performance data. Second, ex- 
tensive ITS applications should be used to evaluate 
instruction effectiveness. Third, large groups of sub- 
jects must be used for the evaluations to precisely esti- 
mate ITS effectiveness. 


154,395 

AD-A236 678/9/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 

Guide to Develop a Refresher for MA1117, Single 
Variable Calculus. 

Master's thesis. 

M. Lampugnano. Jun 90, 145p 


Refreshers for introductory courses have a variety of 
useful purposes. They may be used as a tool for newly 
arriving students to assist in their return to an academ- 
ic environment, as a review for tests, or as a prelude to 
what a course offers. They may also be sent to inter- 
ested personnel in the field. The primary benefit of the 
refresher is to experience faster learning and greater 
retention of the material covered. This thesis is a step 
by step instruction of how to develop a microcomputer 
based refresher for any subject. These refreshers, in 
the form of a series of questions and answers, are 
easy to develop as well as easy to use. A Zenith-248 
microcomputer or compatible is the main tool used to 
develop the refresher. An initial file, written on a word 
processor containing the questions and answers, is 
the raw data. By following a few simple instructions 
when creating this file, it can be transformed into a re- 
fresher in a minimal amount of line. A refresher for 
MA1117, single variable calculus, is developed as an 
example. 


154,396 

AD-A236 800/9/GAR PC AO5/MF A01 
Mei Associates, Inc., Lexington, MA. 

Designing an Advanced instructional Design Advi- 
sor: bilities for Automation. Volume 3. 

Interim rept. Aug 89-Feb 91. 

H. M. Halff, and J. M. Spector. May 91, 83p AL-TP- 
1991-0008-VOL-1, 

Contract F33615-88-C-0003 

Prepared in Cooperation with Halff Resources, Inc., Ar- 
lington, VA and Jacksonville State Univ., AL. 


The Advanced Instructional Design Advisor (AIDA) is 
an R and D project being conducted by the Armstrong 
Laboratory Human Resources Directorate and is 


aimed at producing automated instructional design 

uidance for developers of computer based instruc- 
tional materials. The process of producing effective 
computer based instructional materials is complex and 
time-consuming. Few experts exist to insure that effec- 
tiveness of the process. As a consequence, the Air 
Force is committed to providing its courseware devel- 
opers with up-to-date guidance appropriate for the cre- 
ation of computer based instruction. The assistance 
should be provided in an integrated automated setting. 
This paper addresses the nature of the automated set- 
ting in which the assistance is to be provided. 


154,397 

AD-A237 008/8/GAR PC A01/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Automating a betailed Cognitive Task Analysis for 
Structuring Curriculum. 

Quarterly progress rept. no. 1, Mar-Jun 91. 

K. E. Williams. Jun 91, 4p 

Contract N00014-91-J-1500 


Our body of knowledge review relative to knowledge 
acquisition is currently being organized. We are creat- 
ing a classification of methods along a continuum 
which reflects the degree to which a method for com- 
piling knowledge is automated. We have identified 
three classes of methods: (1) Manual (e.g. interview, 
questionnaire, protocol analysis, card sorting, ordered 
trees, etc.); (2) Machine-Aided (e.g. functional decom- 
position, repertory grids, hierarchial scaling, multi-di- 
mensional scaling, general, weighted networks, etc). 
We have identified well over thirty methods from our 
review of the literature and we will be specifying the 
characteristics which both generalize and discriminate 
methods. We will then augment GOMS based upon 
lessons learned. 


154,398 
DE91012903/GAR PC A03/MF A01 
EG and G Idaho, Inc., idaho Fails. 

Math and science education programs from the 
Idaho National Engineering Laboratory. 

1991, 36p DOE/ID/01570-T154, BP-631 

Contract ACO07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This booklet reviews math and science education pro- 

rams at the Idaho National Engineering Laboratory 
fINEL). The programs can be categorized into six 
groups: teacher programs; science laboratories for 
students; student programs; education outreach pro- 
grams; INEL Public Affairs Office; and programs for 
college faculty and students. 


154,399 

DE91013704/GAR PC A09/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. Envi- 
ronmental Management Operations. 

Archaeological data recov investigations at 
— Vandenburg Air Force Base, Califor- 
n 


May 91, 193p EMO-1036 
Contract AC06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


This report summarizes the results of data recovery 
excavations and analysis at archaeological site CA- 
SBa-993 (SBa-993) on Vandenberg Air Force Base 
(AFB) in Santa Barbara County, California. The exca- 
vations were undertaken in support of the Backbone 
Fiber Optic Transmission System (BFOTS) project, 
which involves the burial of 35 km of fiber optic cable 
on South Vandenberg AFB. The BFOTS will provide 
redundant launch control capability of existing and 
planned space launch complexes. The excavations 
were performed from July 17 to 26, 1990. The investi- 
gations were guided by the results of the Phase 2 ex- 
cavations performed by Environmental Solutions 
(1990) during 1989 and by the location of the proposed 
cable route. 99 refs., 15 figs., 32 tabs. (ERA citation 
16:020333) 


154,400 

MIC-91-03631/GAR PC E07/MF E01 
Canadian Parks Service, Ottawa (Ontario). 

St. Andrew’s Church, Red River: An historical and 
architectural survey. 

Research bulletin no. 289. 

R. Coutts. c1991, = 

Text in English and French (Bilingual). French ed. on 
the same fiche. 





As the oldest stone church in Western Canada, St. An- 
drew’s, located on the west bank of the Red River near 
Lockport, Manitoba, played an important role in the es- 
tablishment of the Anglican Church in Rupert’s Land. 
This bulletin describes its founding, construction, ar- 
chitectural significance, and repair and restoration 
from 1849-1989. 


154,401 


N91-24089/5/GAR 
(Order as N91-24087/9/GAR, PC A03/MF 
A01) 


Wichita State Univ., KS. 

Additional Secondary Certification in Aerospace 
Education for Kansas Educators. 

B. D. Bowen, and R. Kuhns. 1991, 5p 

In Its Kansas Aviation Review p 9-13. 


Additional secondary certification in aerospace educa- 
tion has been available at Wichita State University for 
a number of years. The past ten years have seen little, 
if any, interest in the program. This is probably due to 
the decline experienced in the local Wichita general 
aviation industry. Renewed interest in the program has 
now surfaced with three graduate students pursuing 
certification. This renewed interest led to the discovery 
of time-dated discrepancies in the curriculum. Some of 
the courses listed in the current curriculum are no 
longer offered, course names were changed, and new 
aviation courses developed. Students who would like 
to receive certification may individualize the curriculum 
given the broad guidelines of the current process. This 
program will facilitate complementary relationships be- 
tween the College of Education, W. Frank Barton 
School of Business, and the National Institute of Avia- 
tion Research at Wichita State University. Wachita 
State University is currently the only Kansas institution 
from which certification may be obtained. However, 
several institutions offer courses, including aerospace 
educational workshops, which can be applied toward 
certification. A step-by-step process for obtaining addi- 
tional secondary certification in aerospace education 
is explained. 


154,402 


N91-24092/9/GAR 
(Order as N91-24087/9/GAR, PC _— MF 


01) 
Wichita State Univ., KS. 
Demand Estimation for Collegiate Aviation Aca- 
demic Programs. 
P. W. Goodell. 1991, 9p 
In Its Kansas Aviation Review p 30-38. 


Forecasting student enrollment in a new academic 
program at a university is similar to forecasting the 
demand for a new product or service in a business en- 
vironment. The prime question asked by academic ad- 
ministrators and private sector business managers 
alike is the number of customers willing to buy the of- 
fering. The issue of how one might go about = 
a reasonable answer to such a question is addre q 
A combination of approaches is suggested, including 
the following: (1) potential enroll concept interest 
study; (2) analogy to similar program introductions; (3) 
underlying student enrollment trend analysis, and (4) 
survey of expert opinion. While such methods may pro- 
vide the new courses, proponents with a theoretically 
neat package of estimates and probability ranges, that 
the actual course sign-up is mainly the results of mar- 
keting follow-up. 


154,403 

PB91-204990/GAR PC A03/MF A01 
Department of Justice, Washington, DC. Office of Jus- 
tice Programs. 

Violent Crime in the United States. 

S. D. Dillingham. Mar 91, 26p 


The Bureau of Justice Statistics presents a summary 
profile of violent crime in the United States. Based on 
findings selected from recent studies conducted by the 
Bureau and from other sources, the report summarizes 
national data on violent crime, its victims, and its per- 
petrators. It addresses many important questions relat- 
ed to violent crime. 


154,404 

PB91-205070/GAR ; PC A09/MF A02 
Department of Justice, Washington, DC. Office of En- 
forcement Operations. 


Electronic Surveillance Manual, Volume 1. Proce- 
dures and Forms. 
Jan 91, 183p 


The report sets forth the procedures established by 
the Criminal Division of the Department of Justice to 
obtain authorization to conduct electronic surveillance 
pursuant to 18 U.S.C. 2510 et seq. (Title Ill of the Om- 
nibus Crime Control and Safe Streets Act of 1968, as 
amended by the Electronic Communications Privacy 
Act of 1986 (ECPA)), and discusses the statutory re- 
quirements of each of the pleadings. Part | provides an 
overview of the procedures to follow when applying for 
authorization to conduct electronic surveillance, and 
discusses the format and the statutory and policy re- 
quirements of the Title III application, order and affida- 
vit; the second section provides sample forms to be 
used in such applications. Part Il of the manual dis- 
cusses pertinent case law and its applicability to spe- 
Cific Title III litigation problems. 


154,405 

PBS1-205310/GAR PC A03/MF A01 

pcranyy Park Service, Denver, CO. Denver Service 
nter. 

Special History Report: Albert Gallatin, Statesman, 

Diplomat, Humanitarian, Scientist. Friendship Hill 

National Historic Site, Pennsylvania. 

L. Torres. Jan 91, 33p 


The special history of Albert Gallatin has been pre- 
pared as part of the American Industrial Heritage 
Project (AIHP) of western Pennsylvania. It was author- 
ized March 29, 1990, by a task directive amendment. 
As stated in the directive, the purpose of the brief his- 
tory is to emphasize Gallatin’s contributions to Ameri- 
can political, financial, diplomatic, cultural, and scientif- 
ic history based largely on secondary works. It is not 
intended to duplicate other studies completed or under 
way by AIHP, nor does it stress Gallatin’s personal life, 
particularly as it relates to Friendship Hill National His- 
toric Site, or his contributions to Pennsylvania history. 
The study is merely an attempt to complement the 
others by focusing on Gallatin’s contributions to the 
nation. It presents a summary of what his biographers 
have already said about this great American. In doing 
So, it will give the visitor to Friendship Hill National His- 
toric Site a better understanding of an American who 
has yet to receive the proper acclaim. 


International Relations 


154,406 

AD-A236 430/5/GAR 
Army War Coll., Carlisle Barracks, PA. 

Post Cold War Role of the United Nations Security 
Council. 

Individual study rept. 

A. S. Ukpo. 1 Apr 91, 56p 


PC A04/MF A01 


This paper examines the history of the United Nations 
peace-keeping operations and its attempt at enforce- 
ment actions in the Middle East and Korea. The effect 
of the Cold War on the ability of the Council to agree 
on enforcement actions in the past are also examined. 
East/West confrontation during the Cold War was a 
major hindrance to effective decision making at the 
Security Council. With the collapse of the Cold War, 
the UN seems to have gained a new lease on life as 
was demonstrated in tackling the Gulf crisis. The first 
major tests of the post Cold War Security Council were 
the Gulf crisis and the ‘Temple Mount Killings.’ An ex- 
amination of the various debates during the two crises 
shows that, although the permanent members of the 
Council were willing to work together in solving the 
crises, this was due only to the fact that their interests 
in energy (oil) were threatened. However, the inability 
of the Council to establish a truly UN force to imple- 
ment its decision indicates that the collapse of the 
Cold War does not translate into unanimity of action. 
There are competitions still if not outright confrontation 
between the countries of the West and East. If the UN 
Security Council is to perform its functions as con- 
tained in the charter, there must be a removal of the 
veto powers of the present permanent members. 
There should also be an increase in the numbers of 
permanent members to reflect geographic and Third 
World representation. 


154,407 
AD-A236 432/1/GAR PC A03/MF A01 


154,409 


BEHAVIOR & SOCIETY 
International Relations 


Army War Coll., Carlisle Barracks, PA. 

How Have Nuclear Weapons Affected the Rela- 

b ve man fla aaa at ae is a 
inion. 

Individual study rept. 

R. D. Gaddie. 5 Apr 91, 42p 


As mankind enters the final decade of the 20th centu- 
ry, it faces a world of unprecedented political and mili- 
tary change. Events in Central Europe and in the 
Soviet Union over the past two years have been truly 
remarkable and have forced the United States to re- 
evaluate its nation’s security strategy. Some feel the 
potential for a war with the Soviets has diminished. 
Others feel that the Soviets’ capability is the same now 
as it has been in the past. How can the United States 
take advantage of the new relationship with the Soviet 
Union. If the US strategy needs to be changed, the 
historical perspective of the US-USSR relationship 
comes extremely important. Nuclear weapons have 
been a significant part of the super power relationship 
since 1945. In fact many feel the Soviets are in a super 
power status now only as a result of their military and 
its huge nuclear arsenal. The following analysis de- 
scribes how nuclear weapons became a part of the 
United States’ national security strategy and how that 
policy affected the US-USSR relationship. The analy- 
sis starts with the end of World War Il. It traces impor- 
tant events and confrontations between the two na- 
tions, pointing out the significant implications made by 
nuclear weapons. The conclusion presents this ques- 
tions, ‘Has the Soviet military threat changed and if so, 
how should the United States change its strategic 
forces to take advantage of the new relationship 
veloping between the two super powers, both political- 
ly and economically.’ 


154,408 

AD-A236 492/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Bases in the Philippines: A Foreign Policy Paradox. 
Study project. 

B. W. Barksdale. 1 Mar 91, 43p 


Relations between the United States and the Republic 
of the Philippines are currently at a critical juncture in 
their history. The key issue impacting this relationship 
is the presence of U.S. military bases in the Philip- 
pines. The cornerstone of our foreign policy in the 
Southeast Asian region, this foneneed deployment of 
U.S. military forces is viewed by the U.S. as essential if 
the peace and stability of the region is to be main- 
tained. However, in the Philippines, the continued 
presence of the bases is viewed as a remnant of colo- 
nialisrn and has been a catalyst for increased insurrec- 
tion and internal instability. Questions of sovereignty 
and nationalism have elevated the base issue to a 
level that has polarized the nation and made the pros- 
pect of continued U.S. presence in the Philippines 
questionable. The United States desires to retain the 
bases in the Philippines to meet national security re- 
quirements. Alternatively, retention of these bases 
may be detrimental to the continued democratic 
growth of the Philippines. This paper analyzes this for- 
eign policy paradox and makes recommendations to 
resolve it. These recommendations retain the forward 
presence concept but at dramatically reduced levels in 
the Philippines. Relinquishing five of the six U.S. bases 
is advocated by September, 1991, while Subic Bay 
would be retained until 1996. 


154,409 

AD-A236 516/1/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Should the United States Remain in NATO and if 
so, How Should We Be Committed. 

Final rept. 

B. D. Browers. 11 Feb 91, 29p 


The United States has been a charter member of the 
North Atlantic Treaty Organization (NATO) for the last 
four decades. With the recent collapse of the Soviet 
led Warsaw Pact alliance and the Conventional Forces 
Europe (CFE) agreement the very basis for U.S. mem- 
bership in NATO is being questioned. The long term 
future of Germany’s participation in NATO is under se- 
rious scrutiny both within and outside Germany. The 
1994 pullout of Soviet forces from previously East Ger- 
many will have severe implications on future basing of 
NATO soldiers in the now united Germany. This paper 
explores the role of NATO in the future and what the 
level of U.S. commitment should be. The r con- 
cludes with the recommendation that NATO shift from 
a military focus to a political one and that U.S. forces 
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be pulled out of Germany and locate to Belgium and 
the Netherlands. A recommended structure of U.S. 
forces to comply with the proposed reduction of unified 
commands is presented. 


154,410 

AD-A236 546/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Philippine Communist Insurgency and Implications 
for U.S. Basing. 

Study project. 

A. P. Cagurangan. 2 May 91, 21p 


The Philippines and the United States enjoy excellent 
bilateral relations which pivot on the existence of mili- 
tary bases. This relationship, however, is continuously 
being disturbed by some Filipinos who are either na- 
tionalists or communists. The communists take advan- 
tage of the issue of a poverty-stricken Philippine popu- 
lace to advance their cause as insurgency thrives in an 
economically weak government. Meanwhile, the Phil- 
ippines also derive major economic benefits from host- 
ing the military facilities in terms of financial assistance 
and employment opportunities for a large number of 
Filipinos. It is a fact that the U.S. military is the second 
largest employer in the Philippines next to the Philip- 
pine government. This assistance is justified by the 
needs for economic development which is necessary 
to alleviate poverty and thereby undermine the appeal 
of the insurgents. 


154,411 

AD-A236 669/8/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 
Evolving National Security Strategy: Matching the 
New World Order. 

Final rept. 

J. C. Gavin. 11 Feb 91, 34p 


The aging face of U.S. National Security Strategy is 
examined by highlighting the proposed alterations in 
the U.S. Defense Posture as articulated by President 
Bush in his ‘Aspen institute Address’ of 2 August 1990. 
An overview of the key factors of Strategy and their 
application to the evolving National Security Strategy 
is conducted. In the future the U.S. will structure our 
forces and conduct our strategy with a more pro- 
nounced emphasis on National Interest rather than 
threat orientation, while maintaining a wary eye on our 
Soviet adversary. General Powell’s ‘Base Force’ pro- 
posal is explored, found suitable and endorsed. Ulti- 
mately, the changing face of the World Order os 

ut by Soviet disengagement and Warsaw Pact dis- 
integration mandate reduction and restructuring of 
U.S. Armed Forces. 


154,412 

AD-A236 819/9/GAR 
Army War Coll., Carlisle Barracks, PA. 

Prospects for Collective Security in the Gulf Fol- 
lowing the Kuwait Crisis. 

Military studies project. 

A. A. Al-Marhuby. May 91, 39p 


PC A03/MF A01 


The history of the Arabian Gulf region shows a lot of 
commonality in the six states which form the Gulf Co- 
operation Council (GCC). Their shared heritage ranges 
from common colonial masters to common religion 
and language. Because of their oil wealth and, above 
all, similar systems of government (i.e., monarchical), 
they face common threats, either from those states 
that are not blessed with oil or from those regimes that 
are opposed to monarchical forms of government. 
Spurred by the Islamic revolution in Iran and Iran-lraq 
war, and building on shared economic interests, the six 
states formed an organization (the GCC) and formulat- 
ed a collective security strategy in order to safeguard 
their security and perhaps their very survival. The 
Kuwait crisis has highlighted several weaknesses in 
precrisis arrangements and lessons relevant to formu- 
lating a new strategy. The first concern is to increase 
the size and capability of the GCC Rapid Deployment 
Force (RDF) in order to deter internal as well as exter- 
nal threats. If deterrence to external threats again fails 
in the future, the RDF should be capable of providing 
sufficient resistance until the arrival of outside assist- 
ance. In order to avoid having outside forces perma- 
nently located in the region, the GCC states will have 
to provide increased levels of Host Nation Support 
(HNS) to facilitate rapid deployment of allied forces. 


154,413 
AD-A236 886/8/GAR PC A03/MF A01 
Army War Coll., Carlisie Barracks, PA. 
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Future of U.S.: India Relations. 
Study project. 
F. L. Perry. 5 Apr 91, 49p 


The purpose of this Military Study Project (MSP) is to 
examine, assess and recommend what the United 
States political-military relationships should be with 
India during the next five - eight years. In doing so, the 
study will include: a brief review of past and current 
U.S.-India relations; a U.S. global and regional per- 
spective; an examination of key factors, interest, ad- 
vantages, disadvantages and constraints impacting of 
the U.S.-India relationship; and conclusions and policy 
recommendations for the U.S.-India future. 


154,414 

AD-A236 896/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Mexico: Its Economic, Political and Social Situation 
and Its Implications for the United States. 

Study project. 

J. H. Ojeda. 25 Apr 91, 37p 


There may not be any integrative agreements formally 
binding the United States and Mexico together, but a 
great deal of interdependency -an invisible integration 
- does exist between them. The two countries are 
indeed interdependent, an interdependency that 
covers every aspect of the sociopolitical and economic 
spectrum. Sociologically, about 10% of the U.S. popu- 
lation is of Mexican ancestry and share Mexico’s cul- 
tural values and attributes. Economically, the United 
States is the source or destination of almost two thirds 
of Mexico’s foreign trade as well as being the major 
source of technology and foreign investment for 
Mexico. Politically, the two countries share similar 
ideologies and objectives. There is divergence to be 
sure: divergence in the stage of economic develop- 
ment, divergence in income distribution and consum- 
erism, divergence in culture and divergence in many 
other aspects of life in the two countries; but such dif- 
ferences do not detract from the basic invisible inte- 
gration that exists between them. The overriding inte- 
grative tendencies can allow for an expanding and mu- 
tually beneficial relationship for the two countries in the 
economic, political, and social areas. Free trade, coop- 
eration in the drug war and better understanding of 
economic and health problems indicate positive trends 
for the near term. 
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AD-A236 931/2/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Pakistan and the Persian Gulf. 

Study project 1947-1991. 

N. Qamar. 25 Apr 91, 49p 


Pakistan’s contiguity to the Gulf endows it with a stra- 
tegic significance of its own that is hard to overempha- 
size. It has historically long-standing political, cultural, 
and economic relations with all the littoral states of the 
Gulf, which further place Pakistan in a position where it 
cannot remain unaffected by the developments in this 
region. The normally tranquil waters of the Gulf have 
been brought to a boiling point due to the recent occu- 
pation of Kuwait by Iraq and the prosecution of war 
against Iran by a multinational force. The fact of geog- 
raphy makes Pakistan an indispensable element of 
Gulf strategic planning, while traditional ties based on 
common religion and cultural affinities facilitate estab- 
lishment of trade, commerce, and economic relation- 
ships. Pakistan enjoys close and friendly relations with 
the Gulf countries based on deep-rooted cultural ties, 
shared history, and similarity of outlook on regional se- 
curity. Pakistan cannot be tranquil while the Gulf is in 
turmoil. 
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AD-A236 957/7/GAR 

RAND Corp., Santa Monica, CA. 
Verifying Conventicnal Stability in Europe: An 
Overview. 

Interim rept. 

T. J. Hirschfeld. Apr 90, 44p Rept no. RAND-N-3045- 
A 


Contract MDA903-91-C-0006 


Verifying the obligations in the prospective Conven- 
tional Forces in Europe (CFE) treaty will be far harder 
and more expensive than verifying those in the Inter- 
mediate-Range Nuclear Forces (INF) treaty, or in other 
previous arms control agreements. This Note presents 
a qualitative overview of conventional arms control 
verification issues, a (1) monitoring force levels 
calibrated in major items of equipment and personnel, 


PC A03/MF A01 


in a large production area that makes concealment 
possible; (2) watching force withdrawals, restructuring, 
or disbandments involving removal, reexport, or de- 
struction of thousands of heavy equipment items; (3) 
monitoring the post-agreement stasis of the largest 
and most complex force concentration in peacetime 
history; and (4) meshing these observations with the 
concurrent need to monitor unilateral Warsaw Pact 
— reductions and force changes on a massive 
scale. 
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AD-A236 961/9/GAR PC A03/MF AO1 
Army War Coll., Carlisle Barracks, PA. 

U.S. and Cuban Relations: Prospects for the 
Future. 

Study project. 

C. G. Roe. 5 Apr 91, 34p 


The United States broke diplomatic relations with 
Cuba in January 1961 following the Castro led Cuban 
Revolution. Since that time U.S.-Cuba relations have 
not been a model for foreign policy. A brief history of 
United States and Cuban foreign policies is described 
and an analysis of the failure of both policies is offered. 
A continuing United States policy of economic and dip- 
lomatic isolation of Cuba is recommended until Cas- 
tro’s death. Possible post-Castro scenarios include a 
transition from a charismatic dictatorship to a populist 
socialist regime, a violent overthrow of the present 
communist regime, or a peaceful takeover of the gov- 
ernment by a sector of the current regime. The most 
likely scenario is peaceful takeover and the Cuban mili- 
tary can accomplish the task. The United States could 
influence the military transition government by increas- 
ing the military-to-military contacts with Cuban military. 
Additionally, the United States could assist in develop- 
ing an economic assistance program that will create a 
stronger Cuban economy that is closely tied but not 
dependent on the United States. These policy initia- 
tives could assist the elimination of the last vestige of 
communism in the Western Hemisphere. 
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AD-A236 980/9/GAR 

RAND Corp., Santa Monica, CA. 
Polish Foreign Policy under a Non-Communist 
Government: Prospects and Probiems. 

Interim rept. 

Fae > Apr 90, 69p Rept no. RAND/N-3078- 
USDP/CSS 

Contract MDA903-90-C-0004 


This RAND Note analyzes Polish foreign policy direc- 
tions following the establishment of a government led 
by non-Communists. It is based both on trends within 
Polish opposition circles before the government was 
set up and on actions and foreign policy statements 
made as of December 1989 by government officials. It 
also surveys the internal political situation in Poland in 
an attempt to judge support for new foreign policy 
moves. This Note was prepared as part of a larger 
project describing Soviet dilemmas in Eastern Europe 
that was undertaken for the Office of the Under Secre- 
tary of Defense for Policy under RAND’s National De- 
fense Research Institute, a federally funded research 
and development center supported by the Office of the 
Secretary of Defense. It is part of RAND’s International 
Security and Defense Policy Program. Some of the re- 
search was also supported by the RAND/UCLA 
Center for Soviet Studies. 
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MIC-91-03899/GAR PC E07/MF E01 
Department of External Affairs, Ottawa (Ontario). Arms 
Control and Disarmament Div. 

Overhead imaging for verification and peacekeep- 
ing: Three studies. 

Arms control verification studies no. 6. 

A. V. Banner. c1991, 61p SSC-E54-8/6-1990E, 
ISBN-0-662-18200-6 

French ed. 91-03900/1. 


This paper examines commercially available overhead 
remote sensing systems and their applications for 
international security. The paper describes the basic 
operating characteristics and features of commercially 
available systems, then uses two case studies to ex- 
amine potential applications. In the first, imagery ac- 
quired during the Soviet withdrawal from Afghanistan 
in 1988 and 1989 is used to assess whether commer- 
cially available satellite imagery would be useful for 
monitoring large scale withdrawals of conventionally 
armed forces. In the second case study, imagery of 





selected sites in Namibia and Angola is used to exam- 
ine whether such imagery could have supported 
United Nations peacekeeping operations in those 
countries. Potentiai applications of airborne remote 
sensing systems are also demonstrated using previ- 
ously acquired imagery to show the kinds of results 
which could be obtained using commercially available 
systems. 
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MIC-91-03988/GAR PC E07/MF E01 
Canadian International Development Agency, Hull 
(Quebec). 

Water, sanitation and development: Water and 
sanitation sector development issues paper. 
C1988, 44p SSC-E94-100/1988, ISBN-0-662-55853-7 
Text in English and French (Bilingual). 


This document sets out the approach that the Agency 
is taking in offering Canada’s help in the areas of water 
and sanitation. It describes the challenges in this area, 
the resources Canada can bring to bear on these chal- 
lenges, CIDA’s experience and the lessons it has 
learned, and its objectives and strategies. 
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PB91-923530/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 30, July 29, 1991. 

29 Jul 91, 24p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Table of Contents: US-Greek Relations; US-Bulgarian 
Relations; New US-Builgarian Agricultural Fund Estab- 
lished; US-Philippine Joint Statement; Iraqi Non-Com- 
pliance with UN Security Council Resolutions; US 
Trade Policy; US Exports: Foreign Policy Controls; US 
Exports: Strategic Technology Controls; International 
Investment; Agriculture in US Foreign Policy; Develop- 
ing Country Debt; Oil and Energy. 
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PB91-923531/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 31, August 5, 1991. 

5 Aug 91, 36p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Table of Contents: US-Turkish Relations; ASEAN 
Post-Ministerial Conference; Fact Sheet: Association 
of South East Asian Nations (ASEAN); Fact Sheet: 
Asia-Pacific Economic Cooperation (APEC); Gist: US 
Economic Relations with East Asia and the Pacific; 
Gist: US-Japan Trade; Mongolia’s Choice for Free- 
dom; US Economic Sanctions on Burma; Diplomatic 
Efforts to Resolve the POW/MIA Issue in the Past 
Year; POW/MIA Investigations; Vice President 
Quayle’s Trip to Latin America; Panama--Road to Re- 
covery; US Policy Toward Cuba; Cuba: Visa Proce- 
dures at US Interests Section; Andean Trade Prefer- 
ence Act: Essential to Combating Narcotics Traffic; 
Looking Forward to a New South Africa; Gulf Respon- 
sibility-Sharing. 
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PB91-923532/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 2, Number 32, August 12, 1991. 
12 Aug 91, 26p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: The Moscow Summit; US-Soviet Joint State- 
ment on the MiddleEast; US-Soviet Cooperation in 
Central America; Gist: US-Soviet Relations; Gist: US- 
Soviet Economic Policy; Map: Soviet Republics; Chro- 
nology: US-Soviet Relations, 1989-July 1991; Chronol- 
: US-Soviet Summits, 1943-1991; Helsinki Human 
Rights Day; Anniversary of Iraqi Invasion of Kuwait; 
and American Foreign Policy Supplement Released. 
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PB91-928202/GAR PC A02 
Central Intelligence Agency, Washington, DC. 
— Ministry of Foreign Affairs: A Reference 


Aid. 

Wall chart. 

Jun 91, 6p LDA-91-10734 

Supersedes PB88-928204.Color illustrations repro- 
duced in black and white. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). This series offers a re- 
duction in price as a Standing Order, PB91-928200. 


The reference aid is a wall chart which outlines the or- 
— structure and personnel for the Chinese 
inistry of Foreign Affairs. 


Job Training & Career Development 
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AD-A236 796/9/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Electrical Engineering. 
First-Order Gradient Descent Training of Adaptive 
Discrete-Time Dynamic Networks. 

Final rept. Apr 89-Sep 90. 

S. W. Piche, and B. Widrow. May 91, 35p 

Contract F30602-88-D-0025 


This paper describes the training of discrete-time dy- 
namic systems with adaptive parameters (recurrent 
neural networks) using first-order gradient descent al- 
gorithms. To facilitate the explanation of these algo- 
rithms, a standard representation of a discrete-time dy- 
namic system is defined. Any differentiable discrete 
dynamic system may be put in this standard represen- 
tation and trained using a gradient descent algorithm. 
Using the standard representation, we described two 
general types of learning algorithms. The first is based 
upon the discrete-time Euler-Lagrange equations, and 
the second is based upon a recursive update of the 
output gradients. Both the epochwise and on-line ver- 
sions of these algorithms are presented. When the dy- 
namic system is implemented by a neural network, the 
epochwise algorithm based on the Euler-Lagrange 
equations is equivalent to backpropagation-through- 
time and the on-line method based on the recursive 
equation is the same as recursive backpropagation. It 
is shown that the epochwise versions of the algorithms 
are equivalent. The two on-line versions of the algo- 
rithms are shown to be approximately equivalent. 
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AD-A237 005/4/GAR 

Ilinois Univ. at Urbana-Champaign. 
Roles of Similarity in Transfer: Determinants of 
Similarity-Based Reminding and Mapping. 
Technical rept. 

D. Gentner, and M. J. Rattermann. 2 Jun 91, 57p 
Rept no. CS-91-12 

Contract N00014-89-J-1272 


PC A04/MF A01 


Similarity is generally agreed to be important in trans- 
fer. But recent research suggests that its role(s) are 
more complex than was originally thought. The present 
research attempts to isolate and compare the determi- 
nants of similarity-based access to memory and the 
determinants of the subjective soundness of a similari- 
ty match. In three studies, subjects first read a large 
set of stories. Later, they were given new stories that 
resembled the original stories in different ways. Some 
of the matches were structural analogs of the first sce- 
narios, while others were surface matches, sharing 
object attributes but not higher-order relational struc- 
ture. Subjects were told to write out any of the original 
stories that came to mind. After completing the re- 
minding task, subjects rated all the story pairs for 
soundness: i.e., how well inferences true of one story 
would apply to the other. Structure-mapping theory 
predicts that soundness will be determined by the 
degree of structural overlap, including that among 
higher-order relational structure. 
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PB91-212373/GAR 
Lewin/ICF, Washington, DC. 
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BEHAVIOR & SOCIETY 
Psychology 


Financial incentives for Employer-Provided 
Worker grees A Review of Relevant Experience 
in the U.S. and Abroad. 

Final draft rept. 

B. S. Barnow, A. B. Chasanov, and A. Pande. 2 Apr 


90, 139p 

Contract DLETA-99-9-0421-75-081-01 

Prepared in cooperation with Urban Inst., Washington, 
DC. Sponsored by — and Training Adminis- 
tration, Washington, DC. 


The report is a product of Department of Labor/Em- 
ployment and Training Administration’s effort to ex- 
plore a range of policy options and to increase employ- 
er’s investment in employee training. The study exam- 
ines current and previous programs whose experi- 
ences can be drawn upon in designing practical and 
effective programs. The programs reviewed include 
existing State programs that provide financial incen- 
tives for employers to provide employee an Fed- 
eral programs that use tax credits as incentives for em- 
ployers; and relevant programs in foreign countries. 
Proposed financial incentives Gommmeed include de- 
ductions for training expenses, tax credits, direct 
grants, levy/grant and mandatory training programs, 
and government sponsorship of training. 


Psychology 
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AD-A236 646/6/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Statistics. 
Asymptotic Posterior Normality of the Latent Trait 
in an IRT Model. 

Technical rept. no. 4, 1988-1991. 

H. H. bere nr W. Stout. 25 May 91, 48p 

Contract N00014-90-J-1940 


It has long been part of the Item Response Theory 
(IRT) folklore that under the usual empirical Bayes uni- 
dimensional IRT modeling approach, the posterior dis- 
tribution of examinee ability given test response is ap- 
proximately normal for a long test. Under very general 
non parametric assumptions, we make this claim rigor- 
ous for a broad class of latent models. 
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AD-A237 010/4/GAR PC A03/MF A01 
Australian Military Forces, Canberra. Psychological 
Research Unit (1). 

Review of AA Psych Corps Involvement in the Al- 
location of Soldiers to corps and Employment. Ex- 
ecutive Summary. 

Research rept. 

R. C. Furry. Nov 90, 20p PSRU-RR-4/90, DODA-AR- 
006-388 

See also Rept. no. PSRU-TR-1/89. 


In 1988 the Director of Psychology - Army requested a 
review of Australian Army Psychology Corps involve- 
ment in allocating recruits to Army employment. A 
technical report CR 1/89) review of AA Psych Corps 
Involvement in the Allocation of Soldiers to Corps and 
Employment was distributed within the Australian 
Army Psychology Corps. The enclosed executive sum- 
mary represents a shorter document that is suitable for 
wider distribution. 
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DE91012417/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Measuring consensus. 

H. A. Kurstedt, D. M. Brubaker, A. R. Doss, and C. P. 
Koelling. Oct 89, 17p DOE/DP/48058-T10 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


For this paper, | wanted to compare mathematical 
techniques against group interaction in generating 
consensus for a ranking decision. | convened a group 
to come to consensus on ranking items needed for 
survival on the moon. | chose this problem because 
NASA has an approved solution. | solicited the group’s 
individual rankings before and after discussion. | used 
Kendall’s coefficient of concordance to measure the 
level of consensus before and after discussion and 
compared the results against individual qualitative re- 
sponses to a questionnaire designed to also measure 
consensus. The approved solution allowed me to see 


October 15,1991 35 





BEHAVIOR & SOCIETY 
Psychology 


if group felt more or less in agreement as they moved 
closer or farther from the approved solution. As back- 
ground for this experiment, | researched the existing 
knowledge on measuring consensus. | make a distinc- 
tion between consensus and successful consensus, 
define them, and operationalize them for the purposes 
of this study. | define different levels of consensus 
which can be reached regardless of the success of the 
consensus. In this experiment, | determined the inter- 
active discussion produced consensus, but not suc- 
cessful consensus. The mathematical technique pro- 
duced a ranking closer to the accepted answer than 
the group discussion did. 15 refs., 1 tab. 
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DE91012421/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Selection tool for choosing the best participative 
problem-solving technique 

J. F. Keeling, H. A. Kurstedt, and J. E. Hughes. 1990, 
13p DOE/DP/48058-T11 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


The primary purpose of this paper is to provide manag- 
ers and group facilitators with a tool for selecting the 
best technique(s) to help a group solve a problem. The 
selection tool was created by eee available tech- 
niques to problem component examples using a con- 
tour map. The secondary purpose is to: (1) describe 
(by example) three components of a problem that re- 
quires a group to solve, and (2) describe available 
techniques for group problem solving. 
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MIC-91-03650/GAR PC E07/MF E01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Incentive learning approach to — making. 
Interim research report no. DCIEM 9 

T. R. H. Cutmore, and R. J. ianene e1901, 19p 


While existing computer models address general prin- 
ciples to describe the acquisition of planning and deci- 
sion making skills, there remains a need to describe 
and implement a specific mechanism for the acquisi- 
tion of these skills. This report describes an approach 
to understanding adaptation to a complex and dynam- 
ic environment by taking advantage of recent ad- 
vances in the neurosciences that provide detailed de- 
scriptions of the neuronal mechanisms and molecular 
events underlying various forms of learning in a variety 
of species. The report describes some of the steps al- 
ready taken towards the development of a computa- 
tional model of incentive learning (IL); presents the 
model being developed for the implementation of IL; 
and examines the nature of the decision making proc- 
ess and the application of the IL approach. 


Social Concerns 
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AD-A236 512/0/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Andean Initiative: A Faulty Campaign in the War on 
Drugs. 

Final rept. 

N. B. Bergeron. 11 Feb 91, 32p 


This paper is an analysis of the five year Andean Initia- 
tive, of the 1989 Presidential Anti-Drug program, which 
provides increased law enforcement, military and eco- 
nomic assistance to Bolivia, Columbia, and Peru in an 
attempt to eradicate cocaine within these source 
countries. The program has a heavy military assist- 
ance emphasis aimed at increasing capability and will 
of the host nations to combat the drug trade. The 
paper discusses the shortcomings and potential detri- 
mental effects of the program’s lopsided military em- 
phasis. It includes an overview of the military’s role, 
specific program elements and drug trade problems in 
the source nations. It also examines past program inef- 
fectiveness, possible consequences and implications 
of similar future programs; and includes criticism of the 
lack of simultaneous programs to address associated 
political, economic and social problems. 
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Federal Information Exchange, Inc., Gaithersburg, MD. 
Minority research and education information serv- 
- Annual status report, January 1991-September 
1991. 


Progress rept. 

Apr 91, 86p  DOE/ER/75602-3 

Contract FG05-90ER75602 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Puyo report will detail the activities of the Mi- 
nority On-Line Information Access (MOLIS) Pilot 
Project. The activities were conducted to fulfill the 
stated objectives of the grant, “Minority Research and 
Education Information Service: Design, Develop, Pilot 
Test and Implement On-Line Access for Historically 
Black Colleges and Universities (HBCUs) and Govern- 
ment Agencies.” 
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DE91012666/GAR PC A04/MF A01 
Federal Information Exchange, Germantown, MD. 
Minority research and education information serv- 
ice: Design, a pilot test and implement on- 
line access for HBCUs and government agencies. 
Progress report. 

Jan 91, 58p DOE/ER/75602-2 

Contract FG05-90ER75602 

Sponsored by Department of Energy, Washington, DC. 


The progress report will detail the activities of the Mi- 
nority - Line information Service Pilot Project 
(MOLIS). The activities were conducted to fulfill the 
stated objectives of the grant “Minority Research and 
Education Information Service: Design, Develop, Pilot 
Test and Implement On-Line access for Historically 
Black Colleges and Universities (HBCUs) and Govern- 
ment Agencies. 
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DE91012780/GAR PC A03/MF A01 
Howard Univ., Washington, DC. School of Engineer- 


ing. 

DOE Engineering/Science Career Orientation Pro- 
ram, Summer 1989. Final performance report. 
rogress rept. 

E. L. Cox. 13 May 91, Ld, DOE/MA/39320-T1 

Contract FG01 89MA39320 

Sponsored by Department of Energy, Washington, DC. 


Howard University received an award of $20,400 for 
The School of Engineering and The District of Colum- 
bia Metropolitan Consortiun For Minorities In Engineer- 
ing (METCON), Inc. to administer an Engineering/Sci- 
ence Career Orientation Program during the summer 
of 1989. Additional funding was provided by the Na- 
tional Oceanic and Atmospheric Administration 
(NOAA). Previous programs of this nature funded by 
the Department of Energy and NOAA were conducted 
during the summers of 1984 and 1985. The long range 
aim of the programs is to broaden the pool of technical 
talent, emphasizi ng the recruitment of women and mi- 
nority students. The program specifically provides 
awareness of engineering and scientific careers 
through actual work experience at technical facilities. 
Technical report writing and oral presentations are 
also emphasized. The feasibility and effectiveness of 
the program is evaluated through participant question- 
naire responses as well as through evaluation by their 
supervisors. Follow-up studies and evaluation are con- 
ducted during the students’ remaining high school 
years to determine their participation in mathematics 
and science courses, their acceptance into college 
_ their choices of a major field of study in college. 1 
ig. 
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MIC-91-04054/GAR PC E12/MF E01 
Newfoundland. Women’s Policy Office, St. John’s 
(Canada). 

Three R’s: Recognizing, reaching, and referring 
women with addictions: A ee for caregivers. 

R. A. Klein, D. Lawlor, and B. Woodland. c1991, 

110p ISBN-0-920769-78-0 


The purpose of this resource guide is to provide an 
overview and understanding of women who are experi- 
encing substance abuse problems or who are suffering 
with an addiction; to provide knowledge and under- 
standing about the major issues facing women which 
are related to the incidence of substance abuse; to in- 
crease awareness of the ways in which dominant soci- 
etal values and attitudes act as barriers to identifying 
women with substance abuse problems; to identify 


guidelines which will help caregivers in developing a 
strategy for identifying women who are at risk for or 
who are experiencing an addiction; to identify guide- 
lines which will assist caregivers in developing a strate- 
gy for referring to appropriate resources women who 
are at risk for or who are experiencing an addiction; 
and to provide an overview of treatment options for 
women with addictions. 
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PB91-204941/GAR PC A14/MF A03 
National Inst. on Alcohol Abuse and Alcoholism, Rock- 
ville, MD. 

U.S. Alcohol eptrard can Data Reference 
Manual. Volume 3, Third Edition. County Alcohol 
tony vig Indicators, 1979-1985. 

Mar 91, 324p 

See also PB86-147592. 


The report provides several types of data which can 
aid in the assessment of alcohol problems and in the 
planning of prevention and treatment programs in 
small geographical areas. It is the latest of a series on 
county alcohol problem indicators generated by the 
National Institute on Alcohol Abuse and Alcoholism 
(NIAAA, 1981 & 1985). The data, when used in con- 
junction with data from earlier versions and other 
sources (such as ecological variables, treatment popu- 
lation, alcohol program resources, alcohol consump- 
tion, surveys of drinking practices and consequences) 
have a number of actual and potential applications. A 
number of Single State Agencies (SSAs) have consid- 
ered the alcohol problem indicators published in the 
1981 and 1985 editions of the manual in developing 
annual ley plans and in defining program needs 
at both the local and state level. 
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PB91-205047/GAR PC A06/MF A02 
National Inst. on Drug Abuse, Rockville, MD. Div. of 
ee Prevention Research. 

National g and Alcoholism Treatment Unit 
Survey (NDATUS), 1989. Main Findings Report. 
1990, 111p DHHS/PUB/ADM-91-1729 

Prepared in cooperation with National Inst. on Alcohol 
Abuse and Alcoholism, Rockville, MD. 


The report presents the findings of the National Drug 
and Alcoholism Treatment Unit Survey (NDATUS), 
which was conducted as of the point prevalence date 
of September 30, 1989. The 1989 NDATUS was a joint 
effort between the National Institute on Drug Abuse 
(NIDA) and the National Institute on Alcohol Abuse 
and Alcoholism (NIAAA), with other Federal agencies 
also cooperating in the survey. The NDATUS is a na- 
tional survey that is designed to measure the location, 
scope, and characteristics of drug abuse and alcohol- 
ism treatment and prevention facilities, services, and 
activities throughout the United States, the District of 
Columbia, and the U.S. territories. The NDATUS is the 
only survey that includes private as well as publicly 
funded programs. Data collected from all treatment 
units include unit identification, type and scope of serv- 
ices provided, client capacity and utilization, selected 
client characteristics (including age, gender, and race/ 
ethnic group), sources of funding, and staffing. Preven- 
tion type facilities complete a partial survey, which in- 
cludes data on unit identification and types and scope 
of services provided. Since NDATUS is conducted as a 
point prevalence survey, all data presented in the 
report are based on information collected as of Sep- 
tember 30, 1989. 
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PB91-205054/GAR PC A06/MF A02 
Westover Consultants, Inc., Washington, DC. 
Adolescent Assessment/Referral System Manual. 
E. R. Rahdert. 1991, 115p 

Contracts PHS-271-87-8225, PHS-271-89-8252 
Prepared in cooperation with Pacific Inst. for Research 
and Evaluation, Bethesda, MD. Sponsored by National 
Inst. on Drug Abuse, Rockville, MD. 


The development of the Adolescent Assessment/Re- 
ferral System was undertaken by the National Institute 
on Drug Abuse in April of 1987. The aim was to identi- 
fy, collect, and organize all the appropriate materials 
associated with assessment and treatment referral for 
troubled youth 12 through 19 years of age. Recently 
there has been a growing awareness among Clinicians, 
teachers, juvenile court authorities, parents and others 
that youth heavily involved with illicit drugs have multi- 
ple problems associated with that involvement. An ad- 
olescent assessment/referral system should target a 





large number of functional areas for evaluation in order 
br = broadest range of therapeutic options be con- 
red. 
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PB91-205104/GAR PC A06/MF A02 

National Inst. on Drug Abuse, Rockville, MD. Div. of 

Epidemiology and Prevention Research. 

National Household Survey on Drug Abuse: Popu- 
n 


lation Estimates, 3 
1991, 1138p DHHS/PUB/ADM-91-1732 
a from Supt. of Docs. See also PB90- 


The 1990 National Household Survey on Drug Abuse 
is the tenth study in a series of national surveys to 
measure the prevalence of drug use among the Ameri- 
can household population aged 12 and over. The Pop- 
ulation Estimates report, which presents population 
estimates of drug use prevalence for the civilian and 
noninstitutionalized population of the United States, is 
intended as a companion piece to the other reports 

jenerated for the 1990 National Household Survey. 

he Main Findings report provides details of the Na- 
tional Household Survey methodology as well as infor- 
mation on prevalence, trends, and correlates of drug 
use. 
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PB91-205278/GAR PC A17/MF A04 


Department of State, Washington, DC. Bureau of Inter- 
national Narcotics Matters. 

International Narcotics Control: Strategy Report, 
March 1991. 

Mar 91, 386p PUB-9853-A 


Total coca cultivation, which had been increasing an- 
nually by as much as 10 to 20 percent, levelled off in 
1990; in Bolivis and Colombia, it declined. Opium pro- 
duction, which had also been growing at an alarming 
rate, dropped by 10 percent in 1990. While weather 
played a part in the decline, law enforcement and crop 
control programs were the determining factors in all 
countries except Burma. In addition to the positive 
changes in coca cultivation and opium production, 
several key countries greatly improved their counter- 
narcotics and law enforcement performance. Of par- 
ticular note are the critical countries of Colombia, Bo- 
livia, and Mexico, where governments expanded their 
cooperative efforts with the United States Government 
(USG). Seizures of illegal drugs--particularly cocaine-- 
and arrests of traffickers went up worldwide. There 
was greater international attention devoted to the key 
areas a money laundering and precursor chemical 
control. 


154,443 
PB91-216572/GAR PC A10/MF A03 
Lewin/ICF, Washington, DC. 

Estimates of Expenditures on Children and Child 
Support Guidelines. 

Final rept. 

L. Bassi, L. Aron, B. S. Barnow, and A. Pande. Oct 
90, 221p ASPE/ISP-86-05 

Contract DHHS-100-86-0051 

Sponsored Office of the Assistant Secretary for 
Planning and Evaluation (HHS), Washington, DC. 


The pepe examines the expenditures families make 
on children, the economic consequences of marital 
dissolution, and methods of ensuring that state child 
support guidelines take into account the financial situ- 
ations of custodial parents. Reviews of the Consumer 
Expenditure Survey (CEX) and state child support 

uidelines showed that: children account for 52% to 

8% of a one-parent family’s expenses, but only 27% 
to 50% of a two-parent family’s income; the standard 
of living for women who divorce drops between 30% 
and 73%; and the three types of state guidelines em- 

loyed at the time of the study generally led states to 
bring expenditures for children to within the CEX 
range, but some guidelines may result in awards that 
are too low or that vary in unintended ways with 
changes in income. Recommendations include that 
states: periodically review their guidelines; increase 
awards as the number of children to be supported in- 
creases; and vary order amounts, depending upon the 
ages of the children. The report concludes that the 
central issue in determining the appropriateness of 
guidelines is whether they distribute reductions in the 
standard of living fairly between custodial and noncus- 
todial parents. 
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AD-A236 364/6/GAR PC A03/MF A01 

Naval War Coll., Newport, RI. Dept. of Operations. 

—— Assistance in Latin America: Paradox and 
ma. 


Final rept. 
R. M. Newnam. 21 Jun 91, 35p 


Current Security Assistance efforts in Latin America 
are hampered by diffusion of effort caused by vague, 
often eres national policy. The operational result 
at the country level is a set of paradoxical situations: 
The conflicting demands of stability and democracy, 
subordination of regional concerns to country issues, 
the problem of nation building and military instruments, 
and an artificial separation of military and economic 
aid. This paper offers, as a partial solution, the sugges- 
tion of a rudimentary Security Assistance Decision 
Model to help refine and articulate concrete and attain- 
able military goals. This model would address specific 
questions from the country team and allow amplifica- 
tion by each succeeding command layer. The final 
document would provide a working tool at every level 
for operational impiementation of broad policy goals. 


154,445 

AD-A236 447/9/GAR PC A03/MF A01 
Naval War Coil., Newport, Ri. Dept. of Operations. 
Republic of South Africa: Strategic Goldmine of 
Western Security. 

Final rept. 

F. L. Geisler. 21 Jun 91, 39p 


This paper attempts to analyze the strategic impor- 
tance of the Republic of South Africa to the West in the 
context of 1991. The paper examines the geographic 
importance of South Africa and its role in the economic 
order of the world. The paper also reviews the concept 
of strategic minerals and the importance of South 
Africa to the West in terms of naval facilities. Although 
the question of racial policies often guides foreign 
policy relationships with South Africa, the issue will not 
be discussed within the framework of this study. The 
primary focus of this paper will be to argue for closer 
ties between the West and post-apartheid South Africa 
as an insurance policy for the future. 


154,446 

AD-A236 548/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Fidel Castro: Communist or Caudillo. 

Study project. 

J. T. Nawrocki. 8 Apr 91, 29p 


Ever since Fidel Castro seized power in Cuba, scholars 
have strived to corroborate how and why he did it and 
to analyze what his prospects for continuing in power 
will be. This Individual Study Project attempts to deter- 
mine how his educational and social backgrounds con- 
tributed to his adaptive style of leadership (as a head 
of state) and whether he became a Communist out of 
ideological beliefs or for other reasons. It also endeav- 
ors to answer specific questions about his political phi- 
losophy, his durability as a leader, his humanistic ten- 
dencies and his plans for making his revolution work. 
This MSP concludes with an assessment of Castro’s 
importance to Cuba, present and future. 


154,447 

AD-A236 550/0/GAR PC A04/MF A01 
Naval War Coll., Newport, Ri. 

Nation-Building: An Alternative Strategy. 

Final rept. 

E. J. Boekenkamp, and J. A. Moos. 11 Feb 91, 53p 


This paper examines the use of nation-building as an 
alternative strategy to armed intervention to protect 
our national interests in third world countries. Costa 
Rica is used as a case study as it occupies a strategic 
buffer zone between volatile Nicaragua and a strategi- 
cally essential Panama. Costa Rica is currently experi- 
encing a significant amount of turmoil that has been 
both externally and internally generated, and in- 
creased intervention may soon be necessary to main- 
tain stability in the region and bolster the democratic 
establishment. The historical, political, security, eco- 
nomic, and societal perspectives of Costa Rica are ex- 
amined and where weaknesses are identified, their 
susceptibility to correction through the nation-building 
process is evaluated. Conclusions and recommenda- 
tions concerning political, societal, security and eco- 
nomic considerations are also presented. While les- 


154,451 


BEHAVIOR & SOCIETY 
General 


sons learned through a nation-building effort in Central 
America would have significance in i 
countries, the overall process would have to 

ated carefully and tailored specifically to the area 
concern. 
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AD-A236 583/1/GAR PC A03/MF A01 

Naval War Coll., Newport, Ri. Dept. of tions. 
insurgencies and the U.S. 

Finai rept. 

M. J. Quinn. 12 Feb 91, 50p 


A review of the Philippine communist insurgency since 
1968. The communists, coupled with a restive military 
tro. Agine gamemnans. Aaenge SUID eave 

quino government. u govern- 
ments and political turmoil are legend throughout the 
third world, the case of the Philippines is unique by 
virtue of its location in the center of the Pacific rim and 
the U.S. security commitments in the region. 
paper exami the relative importance of Ameri- 
can mili presence in the Philippines; explores the 
nature of the extra-governmental communist insurgen- 
cy; and presents a policy alternative with an attendant 
strategy for the United States. 
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AD-A236 608/6/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
— Its Impact on United States National 


Final rept. 
T. M. Lund. 11 Feb 91, 32p 


While many of the diplomats, politicians, and common 
people of the world are appiauding Mikhail Gorbachev 
and his revolutionary programs of bay amy | and 
‘new thinking’, one can only wonder about Gorba- 
chev’s true intentions. While contemplating these ini- 
tiatives, one must also consider their implications for 
future U.S. policy and ultimately true peace. Mr. Gorba- 
chev has questioned some of the very principles of 
Marxism-Leninism, which may ultimately lead to the 
disintegration of the Soviet Union itself. Are these in- 
tentions sincere or are they a disguise to buy him time 
while he revives communism and enhances Soviet 
power. This essay will examine this ‘new Soviet think- 
ing’ and the impact it may have on U.S. National secu- 
rity. The first two chapters of the paper trace the histo- 
a of perestroika from the Revolution of 1917 through 

jorbachev. Chapters three and four will address 
Soviet and U.S. military implications while Chapter five 
summarizes and provi recommendations as to a 
U.S. response. Radical changes have been made by 
the Soviets over the last two years which is cause for 
cautious optimism. However, actions of late may indi- 
cate that Soviet power structure may be wearing 
thin, potentially j izing perestroika as we know it. 
We must continue to monitor these events carefully, 
remain flexible, and make national security decisions 
that will respond according to whatever the Soviet 
threat may be. 


154,450 
AD-A236 804/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Importance of the Bab Al-Mandab Strait. 


Study project. 
H. Al-Yadoomi. 9 Apr 91, 35p 


The Bab Al-Mandab Strait’s importance as the south- 
ern gate of the Red Sea in which maritime history 
Pn It is important geographically, politically, 

i ilitari i these factors, there 
are in the region, contrasts i 
due to different political regimes, religious and cultural 
heritages, economic resources and the existence of 
crisis situations. The region is considered a confronta- 
tion arena between the superpowers, which tried to es- 
tablish and then promote their military presence and 
influence there. The region’s nations have tried to co- 
operate among themseives to lessen tension and to 
promote peace arid security in the region. These at- 
tempts still need more effort to achieve the hoped for 
results. This paper analyzes the situation in the region 
focusing on its importance. 
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AD-A236 909/8/GAR PC A08/MF A01 
Naval Postgraduate School, Monterey, CA. 
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Disin in Peru - Consolidation in Chile: The 
Case for Militant Capitalism in Latin America. 
Master’s thesis. 

E. J. Quinn. Jun 90, 171p 


Over the past two decades, Peru and Chile have each 
experienced both military regimes and civilian govern- 
ments. Peru’s experience has been dominated by the 
political left; Chile’s by the right. In contrast to Peru’s 
populist politics and interventionist economics, Chile, 
in 1973, experienced a militant capitalist revolution. 
Almost twenty years later, Peru is a nation torn by polit- 
ical violence of both the left and right; on the brink of 
economic and cultural ruin. Conversely, Chile has 
passed beyond military government and begun demo- 
cratic consolidation. With the healthiest economy in 
contemporary Latin America, Chile is poised to move 
beyond underdevelopment to modernity. Chile’s suc- 
cess is the direct result of the fundamental restructur- 
ing and redirection of the nation’s politics-economics 
paradigm undertaken by General Pinochet and the 
military but accepted, and today embraced, by the 
Chilean people. Development of a free market eco- 
nomic model that transcends partisan politics is the 
key to Chile’s success and future. It is likewise a 
lesson Latin American states should incorporate in 
both national policies and international relations. 


154,452 


AD-A237 037/7/GAR 

RAND Corp., Santa Monica, CA. 
Papua New Guinea Today. 
Interim rept. 

G. K. Tanham, and E. S. Wainstein. Jun 90, 45p 
Rept no. RAND/N-3039-USDP 


PC A03/MF A01 


This Note examines the current status and recent his- 
tory of Papua New Guinea, the largest of the recently 
independent island states of the South Pacific, in the 
context of the security of the nation and the region. 
Central to Papua New Guinea’s problems are (1) its 
internal conflict between tribal customs and emer- 
gence into the modern world; and (2) relations with its 
two closest neighbors, Indonesia and Australia. The 
authors judge that the United States is pursuing the 
correct policies toward this emerging nation, but they 
caution that internal conflicts and prickly relations with 
Indonesia could change suddenly, threaten the securi- 
ty of the area, and possibly involve the United States. 
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AD-A237 039/3/GAR 

RAND Corp., Santa Monica, CA. 
New Caledonia: The Fragile Peace. 
Interim rept. 

ca Tanham. Jun 90, 40p Rept no. RAND/N-3040- 
Contract MDA903-85-C-0030 


PC A03/MF A01 


This Note examines the current political situation in 
New Caledonia and the prospects for independence 
for this French Territory in the Southwest Pacific. The 
analysis is based primarily on the author’s two visits to 
the territory in 1989 when he spoke with leaders of 
both the indigenous and European communities, local 
Officials, and private citizens. Increasing disruption and 
violence of the independence movement was ended 
by the Matignon Accord of 1988, which promised a ref- 
erendum on independence in 1988 and divided the ter- 
ritory into three autonomous provinces, two of which 
are controlled by the indigenous population. The 
French government is providing generous assistance 
for political, social, and economic development. 
Whether such assistance and limited self-government 
will frustrate the drive for independence is uncertain. 
Although the current situation is relatively stable and 
peaceful, conditions remain volatile. 
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AD-A236 778/7/GAR 

California Univ., Berkeley. 
Piezoelectric Metal Biosensors. 
Annual progress rept. 

K. N. Raymond, C. J. Hawkins, and L. R. Gahan. 1 
Apr 90, 5p 

Contract N00014-90-J-1986 


PC A01/MF A01 


We have investigated the response of 10 MHz AT-cut 
Ag electroded piezoelectric crystals to aqueous NaCl 
solutions (concentration 0.5 to 1.0 mM) and found that 
the frequency change is linear in this region. We have 
also investigated the response of these crystals to 4.0 
mM solutions of LiCl, NaCl, KCI, RbCi, and CsCl. The 
alteration of the alkali cation has an effect on the delta 
f such that the greatest change is for the RbCi and 
CsCl. Our results suggest that the response of the 
crystal may be a function of the size of the hydrated 
cation. 2) We have begun our investigation of the syn- 
thesis of cation selective receptor species suitable for 
attachment to the surface of a piezoelectric crystal. 
We have prepared three macrocyclic precursors which 
possess a secondary amine group suitable for further 
synthetic elaboration. The attachment of long alkyl 
chains (C22H45-) has been achieved for two of these 
macrocycles and studies to investigate the deposition 
of thin films (monolayers) of the receptors using Lang- 
muir-Blodgett techniques are in progress. Silane de- 
rivatives of these macrocycles have been prepared by 
attaching C16 chains possessing a pendant - 
HC=CH2 moiety. 
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AD-A236 344/8 Not available NTIS 
Naval Ocean Systems Center, San Diego, CA. 

— Recognition through Remote Teleopera- 
tion. 


Professional Paper. 

M. Driels, and H. Spain. 1990, 9p 

Availability: Pub. in Ergonomics of Hybrid Automated 
Systems Il, p871-878 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


In this work, we are concerned with the role that the 
haptic system plays in teleoperation i.e. the exploration 
and manipulation of objects by a human operator using 
a remote robot arm. The approach is to incrementally 
enhance the remote touch-sensing capability beyond 
kinesthetic force feedback to include contact data and 
local re-perception and compare the time to identify 
quasi-two dimensional objects with that of a directly 
held probe. Results obtained indicated that friction be- 
tween the remote probe and the environmental made 
the feedback signal noisy leading to conflicting and in- 
accurate hypotheses by the operators. Sensory feed- 
back improved the signal to noise ratio giving perform- 
ance levels approaching those of direct, as opposed to 
remote, probing. 
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AD-A236 537/7/GAR PC A03/MF A01 
= Engineering Lab., Aberdeen Proving Ground, 


Effects of Symbol Rotation and Matrix Size on 
Visual Search Performance. 

Final rept. 

J. J. Decker, C. J. Lloyd, K. Kurokawa, and H. L. 
Snyder. Apr 91, 49p Rept no. HEL-TM-8-91 


This experiment is one of a series of studies about 
visual task performance with dot-matrix displays. In 
this study, the variables of matrix size and symbol rota- 
tion are evaluated for their effects on visual search 
time for familiar alphanumerics as well as for dot- 
matrix-formed U.S. Army symbols. The results show 
that increasing the size of the matrix from 7 x 9 to 9 x 
11 or even to 11 x 15 dots significantly improves per- 
formance for alphanumerics as well as Army symbols, 
particularly for the more difficult and confusable sym- 
bols. Search accuracy improves in much the same 
manner as search time does. 


154,457 


AD-A237 016/1/GAR PC A01/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Improving Maintenance Performance: 
Strategies for Technical Information. 
Professional paper. 

R. J. Smillie. May 91, 4p 


Design 


Several years ago there was a cartoon in the paper 
that parodied the U.S. Army’s newest tank, the M-1. In 
the cartoon, the weight of the tank was listed at 73 
tons with a proviso provided by the Pentagon stating 
that six of those tons were the owner’s manual. The 
Washington Post’s 1986 article on Struggling to Un- 
derstand Manual-ese noted several examples of prob- 
lems with poorly worded documentation that accom- 
panies most of the consumer electronics products, 
e.g., VCRs. A local hospital recently issued a user’s 
manual to assist the staff in interfacing with the hospi- 
tal computer. For various reasons, the hospital had 
three different types of computer terminals that were 
networked to a central server. Rather than spend the 
money necessary to develop software for a single set 
of interface commands, three different sets of instruc- 
tions, a unique set for each computer terminal, were 
compiled into a user’s manual. The user was expected 
to learn and remember each set of appropriate inter- 
face commands. For example, to clear the screen at 
terminal 1 the user pressed the ALT-F2 keys; for termi- 
nal 2, the PAUSE key cleared the screen; and for ter- 
minal 3, the CLEAR key cleared the screen. The lack 
of any systematic approach to the design and develop- 
ment of technical information contributes to inefficient 
operation and ineffective maintenance performance. 
Data and techniques exist that demonstrate improved 
performance. 
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N91-24090/3/GAR 
(Order as N91-24087/9/GAR, PC A03/MF 
A01) 


Wichita State Univ., KS. 

Cognitive Performance Capabilities in the Cockpit. 
R. M. Chambers, and M. Whitmore. 1991, 7p 

In Its Kansas Aviation Review p 14-20. 


Using the cockpit of the Learjet 15 Flight Simulator, 
nine computerized cognitive performance tests were 
administered to thirty volunteer subjects who moni- 
tored selected flight instruments during laboratory con- 
trolled conditions. The primary objective of this re- 
search was to measure and assess cognitive lorm- 
ance abilities of subjects as they monitored cockpit in- 
struments while exposed to variations in work load, 
engine noise, and instrument conditions. nitive 
performance profiles were obtained for subjective 
—— and physiological response. nitive 
performance profiles were reported for the following 
tests: logical relations; following directions; missing 
items; tower puzzle; word anagrams; mark numbers; 
information purchase; numbers and words; and route 
planning. Analysis of variance was conducted to 
assess the effects of cockpit conditions upon cogni- 
tion test scores and performance profiles. 
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N91-24165/3/GAR 
(Order as N91-24157/0/GAR, PC —_ on 
01 


Wichita State Univ., KS. 





Human Factors Cockpit: A System and Human Fac- 
tors ram to Enhance Safety and Efficiency in 
Single Pilot IFR and Terminal Area 

R. ye ee P. York, M. G. Nagati, and D. Ellis. 


Dec 90 
In mis rot Plans for Aviation Safety Research 11 p. 


ive is to study the ie onboard fight cor. 
cael e pilot, the aircraft, and its on-board flight con- 
trol and avionics systems in an effort to eniaiine how 
best to apply these new technologies. The accom- 
plishment of this objective requires the development of 
the erm en display, and simulation system 
components. 


154,460 
PBS1-800748/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Helmets: Construction, Effectiveness, and Human 
Factors. January 1981-September 1991 (Citations 
from the NTIS Database). 

a for Jan 81-Sep 91. 

Aug 91, 53p 

Supereadas’ PB90-863754. 


The bibliography contains citations concerning protec- 
tive helmets used by motorcyclists, fire fighters, infan- 
try, flight crews, industrial workers, and underwater 
divers. Topics include materials considerations, design 
aspecis, cooling devices, performance evaluations, 
and testing of specific helmets. Helmet-mounted de- 
vices involving special optics forfighter pilots are cov- 
ered in a separate Published Search. (Contains 193 
citations with title list and subject index.) 
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MIC-91-04010/GAR PC E07/MF E01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Effectiveness of vest cooling in prolonging 
work tolerance time during heavy exercise in the 
heat for personnel wearing Canadian Forces 
chemical defence ensembles. 

DCIEM publication no. 91-06. 

B. Bain. c1991, 12p 


With the deployment of Canadian Forces personnel to 
the Middle East, the effects of heat stress on perform- 
ance is a major concern. The threat of chemical war- 
fare, which requires working in chemical defense pro- 
tective clothing, exacerbates environmental heat 
stress by hindering the evaporation of sweat. This 
report describes the effectiveness of a portable, ice- 
pack cooling vest (Steelevest) in prolonging work tol- 
erance time while wearing chemical defence clothing 
in heat (33C dry bulb, 33 percent relative humidity or 
25C WBGT). Six male volunteers participated in one 
hour exercise sessions consisting of treadmill walking 
and lifting until they were unable to continue or they 
reached a physiological endpoint (rectal temperature 
of 39C, heart rate exceeding 95 percent of maximum 
for two consecutive minutes or visible loss of motor 
control or nausea). 
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N91-24744/5/GAR PC A09/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, oS Ames Research Center. 

Controlled ——— Life oa Systems: Natu- 
ral and Artificiot _— 

R. D. Macelroy, B. G. mpson, T. W. Tibbitts, and 
T. Volk. Dec 89, 185p NAS 1.55: 10040, A-89105, 
NASA-CP-10040 

The 27TH Cospar Meeting Was Held in Espoo, Fin- 
land, 18-29 Jul. 1988; Sponsored by Subcommission 
F.4. 


The scientists supported by the NASA sponsored Con- 
trolled Ecological Life Support Systems (CELSS) pro- 
on have played a — role in creating a Committee 
on Space Research (COSPAR) section devoted to the 
development of bioregenerative life support for use in 
space. The series of 22 papers were sponsored by 
Subcommission F.4. The papers deal with many of the 
diverse aspects of life support, and with outgrowth 
technologies that may have commercial applications in 
fields such as biotechnol and bioengineering. 
Papers from researchers in France, Canada, Japan 
and the USSR are also presented. 
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Penta “> 797/7/GAR PC A03/MF A01 
Life Sciences, San Antonio, TX. 

Evaluation of the Vapor Protection Capabilities of 
jacket/Trouser Interface on the — 

Sreunateew Chemical Defense Ensemble 

beg rept. 15 Nov-15 Dec 88. 

W. R. Scott, and B. W. Pointer. Dec 90, 23p 
USAFSAM-TP-89-1 3, 
Contract F33615-85-C-4503 


The ground-crew chemical defense ensemble (CDE) 
has deficiencies in its ability to prevent chemical war- 
fare (CW) simulant vapors from leaking past the outer 
charcoal layer in the minal region when personnel 
wearing this CDE perform exercise in a simulant CW 
agent vapor. The purpose of this study was to deter- 
mine the site and amount of vapor penetration. A char- 
coal-fabric cummerbund was used as an experimental 
tool to prevent vapor from leaking through the jacket/ 
trouser interface. Test subjects, wearing the ground- 
crew CDE with and without cummerbund, 
exercises in a CW simulant vapor (methyl enpenong 
While subjects were e to the simulant v: 
vapor concentrations were measured under the 
jacket in the abdominal region. After removing the 
CDE in a vapor-free area, subjects entered sealed off- 
gassing booths where simulant vapor levels were con- 
tinuously measured. Subjects wearing a cummerbund 
had 80% lower abdominal vapor concentrations and 
33% lower maximum offgassing booth concentrations 
than subjects that did not wear a cummerbund. The 
source of the vapor penetration is along the jacket/ 
trouser interface of the ground crew CDE. 
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AD-A236 701/9/GAR PC A02/MF A01 
bmg Carolina Univ. School of Medicine, Greenville, 


Evaluation of Dried Storage of Platelets and RBC 
for Transfusion: Lyophilization and Other Dehy- 
dration Techniques. 

Quarterly rept. 

A. P. Bode. 27 May 91, 6p 

Contract N00014-89-C-1712 


At the present time, the focus of research activity is on 
the in vivo animal model studies testing the participa- 
tion of labelled lyophilized platelets in generation of ex- 
perimentally-induced thrombi and testing of their circu- 
latory lifespan. These studies require a considerable 
amount of preparation and analysis in order to estab- 
lish significance of data among the natural variability of 
live systems. However, the preliminary reports from 
the investigators at UNC-Chapel Hill have been very 
encouraging. An informal invention disclosure state- 
ment has been filed with the UNC-Chapel Hill patent 
committee in cooperation with similar office at ECU. 
After these administrative councils have evaluated the 
suitability of a patent application on the research prod- 
ucts produced to-date, an official notice of support or 
release of rights will be forwarded to the ONR for con- 
sideration of appropriateness. 
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AD-A236 992/4/GAR PC tf A01 
pcs Ocean Systems Center, San Diego, C. 

Some Pragmatic Issues of Se 
Professional paper. 
T. P. Enderwick. May 91, 8p 


Measurement is the cornerstone of Human Factors 
(HF) research and testing. To facilitate discussions in 
this paper HF testing will be treated as a special case 
of HF research in that testing uses many of the same 
methods and measurements. HF research is applied 
research which means the results are always expected 
to have a use. This does not mean that the results are 
necessarily unrelated to theory evaluation. This simply 
means that the sponsor and user have the right to 
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Colorado State Univ., Fort Collins. Solar Energy Appli- 
Tocmep ane design of solar 

cooling systems em- 
ploying liquid dessicants. /dehumidi- 
fier experiments in State University 
Solar House 2: Final report, 1987-1988. 


Progress rept. ; 
T. Lenz, G. O. G. Loef, M. Flaherty, S. Misra, and S. 
Patnaik. May 89, 94p SAN-16306-12 

Contract FG03-86SF 16306 

Sponsored by Department of Energy, ena, sage 


An open cycle liquid desiccant cooling system with 
cooling af 3 tone (10.5 KW) a-sublect of re- 
search at State Univ . The system com- 
prises two main units: hae oy ifier and the regen- 
erator. Lithium bromide is the desiccant solution that 
dehumidifies the air stream during a counter-current, 
liquid-gas contacting in the packed tower. The regen- 
erator concentrates the lithium bromide solution during 
a similar gas-liquid contacting using solar heated air 
with the only difference being that the direction of heat 
and mass transfer are reversed in this unit. The earlier 
studies conducted on the dehu 
cant departures from an energy ‘ 
attempt has been made to provide a realistic energy 
balance closure to the dehumidifier side. This has re- 
sulted in substantial re-calibration of the major instru- 
ments involved. Performance data of the entire system 
‘egenerator and dehumidifier operated in cou- 


performance of the two units, for varying ambient tem- 
perature and humidity to be & dehumidifier, has been 
devised. 15 refs., 20 figs., 8 


154,467 
DE91012351/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Fenestration systems as luminaries of varying 


candlepower distribution. 

K. Papamichael. Oct 90, 23p LBL-28431, CONF- 

901 1 

Contract ACO3-76SF00098 

Institute of Electrical and Electronics Engineers (IEEE) 


industry applications society conference, Seattle, WA 
(USA), 7-12 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


Simulation of the performance of electric lighting sys- 
tems has been successfully handled using com 

since electric lighting have a constant lumi- 
nous output with respect to intensity and spatial distri- 
bution, usually referred to as cand! distribution, 
which can be measured used conveni . This 
paper describes an approach of treating fenestration 
systems as luminaries of varying candiepower distribu- 
tion, so that the determination of their luminous per- 
formance rag a consistent with that of electric 
li lems. transmitted 

srecietion systema dun to rasiaion toms tro Gun Shy 
and ground is determined from their bidirectional trans- 
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mittance and the luminance distribution of the sources 
of radiation. The approach is demonstrated using the 
experimentally determined bidirectional transmittance 
of a diffusive sample under the uniform, overcast and 
clear sky luminance distributions. 6 refs., 14 figs. 


154,468 
DE$1012873/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

and challenges for thermal energy 


storage. 

L. D. Kannberg, and J. T. Tomlinson. Apr 91, 33p 
PNL-SA-19359, CONF-910568-2 

Contract ACO6-76RL01830 

International conference on thermal energy storage 
(TES) (5th), The Hague (Netherlands), 13-16 May 
1991. Sponsored by Department of Energy, Washing- 


New thermal energy storage (TES) technologies are 
being developed and applied as society strives to re- 
lieve increasing energy and environmental stresses. 
Applications for these new technologies range from 
residential and district heating and cooling using waste 
and solar energy, to high-temperature energy storage 
for power production and industrial processes. In the 
last two decades there has been great interest and de- 
velopment of heat storage systems, primarily for resi- 
dential and commercial buildings. While development 
has continued, the rate of advancement has slowed 
with current technology considered adequate for elec- 
trically char. heat “storage furnaces. “ Use of chill 
storage for building diurnal cooling has received sub- 
stantial development. 6 refs., 16 figs. 


154,469 

DE91013448/GAR PC A07/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 


ee rane bmn programs to commer- 
cial and indu: | firms: Lighting incentives and 


R. P. Kuo, and M. L. Pugsley. Dec 89, 128p DOE/ 
IR/05106-T153 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


The City of New York recently established a five year 
program for “Competitive Business Energy Costs” 
which is designed to eliminate high City energy costs 
as a factor in corporate location decision, retain jobs, 
and expand the City’s tax base. Since lighting ac- 
counts for 40 percent of electricity end-use by the 
commercial sector, City government seeks to aggres- 
sively encourage the installation of energy-efficient 
rie retrofits by existing commercial and industrial 
(C/I) firms. The purpose of this project was threefold: 
(1) to demonstrate whether financial rebates are a fea- 
sible and cost-effective means of ae small- 
to-medium-sized commercial and industrial business- 
es to implement energy efficiency measures in existing 
facilities, (2) to design and develop a pilot lighting 
rebate program based on utility program models na- 
tionwide and state-of-the-art market research tech- 
niques; and (3) to design the program based on quanti- 
tative and qualitative research of the needs of poten- 
tial commercial/industrial end-users and the local mar- 
ketplace prior to its actual implementation. 9 refs. 


154,470 
DE$1013574/GAR PC A04/MF A01 
Ecotope, Inc., Seattle, WA. 

cents heat loss reference. Manufac- 
tured homes: heat loss assumptions and calcula- 
tions; heat loss coefficient tables. 
B. Davis, D. Baylon, and M. Kennedy. Feb 91, 58p 
DOE/BP/35738-3 
Contract AM79-87BP35738 
Sponsored by Department of Energy, Washington, DC. 


This manual is intended to assist builders of manufac- 
tured homes in — the thermal performance of 
structural components (floor, ceilings, walls, and win- 
dows) used in the Super Good Cents Program. U-fac- 
tors for these components are calculated using the 
ASHRAE (1989) parallel heat loss method adapted to 
the construction practices found in the Pacific North- 
west manufactured home industry. Ecotope staff vis- 
ited several Northwest manufactured home plants in 
1990 to determine current construction practices. This 
volume is organized component-by-component, with 
explanations of how different components are put to- 
gether and which methods were used to find thermal 
conductivities (U-factors) for components. The appen- 
dices to this report contain representative component 
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drawings and U-factors for the many possible insula- 
tion strategies. This volume does not discuss two man- 
ufactured home components: skylights and doors. 9 
refs., 6 figs., 2 tabs. 


154,471 

DE$1788607/GAR PC A0S/MF A01 
Schiedel G.m.b.H. und Co., Munich (Germany, F.R.). 
Pilotaniage ‘Zeolith-Adsorptions-Kaeltemaschine 
mit Nutzwaermeerzeugung’ fuer die Versandsch- 
lachterei Steinemann, Steinfeld (Niedersachsen). 
Abschiussbericht. (Pilot plant ‘Zeolite adsorption 
cooling device with upgrading of heat’ for the ab- 
attoir Steinemann in Steinfeld (Lower Saxony). 
Final report). 

G. Januschkowetz. Jun 89, 77p ETDE-mf-1788607 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For the first time the use of a zeolite-solid-adsorption 
heat pump with natural gas as expulsion energy was to 
be tested in a large-scale plant under industrial condi- 
tions and the operatability of the system was to be 
proved. For this purpose a solid heat pump was inte- 
grated into the existing refrigeration system and the 
service water supply of an abattoir. During the ten 
months of operation three different operation modes 
were investigated: as heat recovery system, as heat 
pump and as combined heat pump/heat storage 
system. The cooling power of the plant came up to 

it 100 kW with vaporization temperatures of about 
jes | C, the heating power amounted to a maximum 
of 350 kW with temperatures of 60deg C. The average 
thermodynamic coefficient of performance was 1.4. 
The properties and synthesis of zeolite, thermodynam- 
ic bases of adsorption at zeolites, general mode of op- 
eration of a solid heat pump and the conception of the 
plant (integration into the existing conventional heating 
and cooling system) are explained in detail. Measuring 
data and operating experience are given and calcula- 
tions of economicainess carried out. Finally a report of 
success is given. (HW). 


154,472 

ERATL-91/71/GAR PC$139.00 
ERA Technology Ltd., Leatherhead (England). Confer- 
ences and Technical Services Div. 

Lighting Developments and Applications. Confer- 
ence Proceedings. Held in London on January 16, 


1991. 
Apr 91, 167p ERA-91-0001, ISBN-0-7008-0406-4 


The papers in these proceedings discussed the quality 
and efficiency of lighting, lamps and luminaires used in 
buildings. They gave advice on regulations, guidance 
on design and economics, and highlighted the implica- 
tions of 1992. They also looked at future trends and 
new ways of manipulating lighting. ‘Codes and regula- 
tions’ included; an overview of regulations and stand- 
ards, luminaire safety and the CIBSE interior Hanting 
code and 1992. ‘Quality and efficiency’ dealt with; the 
benefits of quality in lighting, methods and benefits of 
lighting controls and a designer view of lamps and lu- 
minaires. ‘Lamps and luminaires’ gave a designer's cri- 
tique and a manufacturer’s reply and discussed eco- 
nomics. ‘ideas for tomorrow’ described; fiber optic 
lighting, discharge dimming, modern office lighting and 
new light sources. A supplementary paper dealt with 
the potential and advantages of fiber optic li =? A 
delegates list and exhibitor details are included. The 
conference had the support of the Lighting Industry 
Federation. 


154,473 

PBS$1-213892/GAR PC AO5/MF A01 
American Gas Association Labs., Cleveland, OH. 
Common Venting of High-Effic Appliances. 
by a Report, January 1985-December 1986. 

J. R. Deppisch, and D. W. DeWerth. Dec 88, 80p 
GRI-87/0176 

Contract GRI-5086-241-1220 

Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the work reported is to find a satisfac- 
tory method of common-venting fan-assisted combus- 
tion system appliances with draft hood equipped appli- 
ances. This work was conducted by the Gas Research 
Institute’s Gas Appliance Technology Center. The 
work revealed that non-positive vent pressure Catego- 
ry | and Il appliances can be common vented with draft 
hood-equipped appliances, provided the vent is prop- 
erly sized and condensation is avoided. It was found, 
further, that positive vent pressure fan-assisted appli- 
ances could be common vented with a natural draft 


appliance, if a Common Vent Device (CVD), developed 
in the work, were used. The CVD used the positive 
vent pressure appliance to create a non-positive vent 
pressure condition into which the draft hood-equipped 
appliance could vent. 


154,474 

PB91-216655/GAR PC A03/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Variable Air Volume — rg Guide. 

J. Y. Kao. Jun 91, 49p NISTIR-460: 

— by Public Buildings Service, Washington, 


Variable air volume (VAV) systems have been used ex- 
tensively in office buildings during recent years. How- 
ever, there are persistent complaints by building occu- 
pants about the air = and environmental condi- 
tions of these buildings. The guide has been devel- 
oped to give guidelines on VAV system design to alie- 
viate possible design-caused problems. The guide pro- 
vides general discussion of VAV systems, air handling 
— design, system control, and commissioning. 

he guide has been developed for the General Serv- 
ices Administration to be used by GSA personnel and 
GSA’s contract designers. It includes design check 
lists as a means of identifying major aspects in VAV 
system design where new construction and alteration 
of air systems are involved. 


154,475 
PB91-217067/GAR PC A06/MF A02 
+ om Center for Appropriate Technology, Butte, 


Low-income Multifamily Weatherization Research 
Project. Final Report, October 1987-May 1991. 

J. R. McBride, B. T. Castelli, S. G. Thomas, and J. S. 
Kromer. 12 Jun 91, 123p GRI-90/0267 

Contract GRI-5087-245-1610 

Sponsored by Gas Research Inst., Chicago, IL. 


An end-use natural gas consumption study was con- 
ducted in 28 apartments in nine four-plex and one 
duplex apartment buildings in a low-income neighbor- 
hood in Southeast Washington, DC, with the assist- 
ance of Washington Gas Light. Individual rtment 
space heating energy consumption proved to be highly 
variable with bottom-floor apartments consuming more 
energy for space heating than top floor apartments, 
and exterior apartments often —t more energy 
than apartments adjoining party walls. As part of the 
study 37,000 Btu/hr. direct-vented natural gas space 
heaters were installed in eight high space heat energy- 
consuming apartments. Average space heating energy 
consumption was reduced an estimated 20% in the 
test apartments when the zone heaters were in use. 


Building Equipment, Furnishings, & 
Maintenance 


154,476 

PB91-213793/GAR PC A04/MF A01 
American Gas Association Labs., Cleveland, OH. 
GRI’s Gas eo mg Technology Lone Annual 


aant y january 1 (Activity at 
A.G.A. Laboratories). 


C. A. Farnsworth. Sep 90, 69p GRI-90/0301 
Contract GRI-5086-241-1220 

See also PB91-213801. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report describes specific codes and standards 
support work involved in developing test procedures 
for (1) flame rollout safety switches, (2) combination 
space/water heating appliances, (3) gas logs, (4) ap- 
pliance connectors, and (5) griddles. Technology de- 
velopment activities included (1) gas + and gas logs 
compatible with the SMART House, (2) water purifica- 
tion, (3) eliminating or reducing gas appliance venting 
requirements. Product development activities included 
(1) flame coloring technology for gas fireplaces and 
logs and (2) combination broiler/griddie. Assessment 
studies evaluated (1) emission requirements for gas- 
fired cooling equipment and (2) commercial kitchen 
ventilation. 





154,477 
PB91-213801/GAR 


PC A04/MF A01 





Battelle, Columbus, OH. 

GRI’s Gas Appliance Technology Center: 1989 
Annual Report, February 1989-April 1990 (Activity 
at Battelle). 

D. W. Locklin. Dec 90, 52p GRI-90/0302 

Contract GRI-5086-241-1219 

See also PB91-213793. Sponsored by Gas Research 
Inst., Chicago, IL. 


The goal of GRI’s Gas Appliance Technology Center is 
to encourage the introduction of highly efficient, cost- 
effective, convenient gas appliances for residential 
and commercial gas users. The report covers activity 
at Battelle from February 1989 to April 1990 in broad 
support tasks, residential and commercial appliances, 
and residential space conditioning. Broad support 
tasks included the G/A/S Newsletter; the GATC Info- 
Base; and legge 4 transfer, workshops, and GATC 
coordination. Residential appliance tasks included 
burner technology research, gas appliance venting, 
gas lighting, and plastics durability. Commercial appli- 
ance tasks included development of a commercial 
cooktop fuel/air mixing valve. Residential space condi- 
tioning tasks included a corrosion test method for gas 
appliances and vents, generic technology for con- 
densing heat exchangers, and technology for self- 
powered appliances. These tasks are described brief- 
ly, with references to reports and other publications 
that can provide more detail. 


154,478 
PB91-216002/GAR PC A03/MF A01 
Forest Products Lab., Madison, WI. 

Delamination of Edge-Glued Wood Panels: Mois- 
ture Effects. 

Forest Service research note. 

B. H. River, and E. A. Okkonen. Apr 91, 14p FPL- 
RN-0259 


Delamination of edge-glued furniture and cabinet 
panels or narrow face-laminated squares is a fairly 
common problem, particularly during the heating 
season. The problem is not restricted to any particular 
glue or species. Why these failures occur and how they 
can be prevented is the subject of the report. The au- 
thors discuss the relationship of species, glue consist- 
ency and clamping pressure, with emphasis on the role 
of moisture content in delamination. 


Building Standards & Codes 


154,479 

PB91-216614/GAR PC A03/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Direct Digital Control Based Building Automation 
System Design Criteria. 

J. Y. Kao. Jun 91, 37p NISTIR-4604 

ee by Public Buildings Service, Washington, 


The document serves to provide design guidance for 
Direct Digital Control! (DDC) based Building Automa- 
tion Systems (BAS). It also provides instructions to 
design engineers for the BAS design. Explanations of 
general design philosophy, current unresolved prob- 
lems confronting the application of DDC in BAS, and 
considerations for choosing alternative control strate- 
gies in —— application programs are given. The 
guide is intended for use by GSA and contract design- 
ers as a means of identifying major aspects in D 
based BAS design where new construction or major 
renovations of control systems are included. 


154,480 

PB91-216697/GAR PC A04/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Guide Specification for Direct Digital Control 
Based Building Automation System. 

J. Y. Kao. Jun 91, 72p NISTIR-4606 : 
Sponsored by Public Buildings Service, Washington, 
DC. 


The publication is intended for building system design- 
ers’ use in specifying direct digital control (DDC) based 
building automation systems (BAS) for construction of 
Federal buildings. The guide specification conforms 
with the format of guide specifications used by, the 
General Services Administration (GSA) and its profes- 
sional services contractors. 
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154,481 
DE$1012992/GAR PC AO5S/MF AO1 
Oak Ridge National Lab., TN. 

Steady-state and transient tests using the un- 
guarded thin-heater apparatus (thermophysical 
properties of building materials). 

D. L. McElroy, R. S. Graves, D. W. Yarbrough, and 
H. A. Fine. Mar 91, 999 ORNL/TM-11629 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Oak Ridge National Laboratory unguarded thin- 
heater apparatus (UTHA) was used to determine the 
thermophysical a yoy of building materials from 
24 to 50(degrees)C (75 to 120(degrees)F). Steady- 
state and transient modes of operation yielded data on 
four types of material: (1) — wallboard containing 
0, 15, and 30 wt % wax; (2) calcium silicate insulations 
with densities of 307, 444, and 605 kg/m(sup 3); (3) 
three wood products; and (4) two cellular plastic 
foams. The extruded polystyrene was measured 25, 
45, 74, 131, and 227 d after production. In the steady- 
state mode of operation, the UTHA yields the thermal 
conductivity specimen. In the UTHA transient mode of 
operation, a step-change in heat flux was applied to 
specimens that were initially isothermal or that had a 
steady, imposed temperature gradient. 39 refs., 22 
figs., 29 tabs. 


154,482 

DE$1785734/GAR PC A04/MF A01 
FA” A.G. Bauunternehmung, Stuttgart (Germa- 
ny, F.R.). 

Entwicklung eines tragfaehigen, beliebig form- 
baren Baustoffes mit sehr geringer Waermeleit- 
faehigkeit fuer den Wohnungs- und Iindustriebau. 
Schlussbericht. (Development of a bearing, easily 
mouldable building material with very low thermal 
conductivity for house and industry building. Final 


report). 

V. Enoekl, and H. Widmann. Jul 88, 52p ETDE-mf- 
1785734 

In German. 

U.S. Sales Only. 


Within the framework of a research project a foam 
concrete has been developed which is suited for 
single-leaf bearing walls in buildings to be heated and 
which complies with the current thermal insulation reg- 
ulations. This foam concrete has the following proper- 
ties: For bulk densities between 600 and 900 kg/ 
m(sup 3) its thermal conductivity (lambda) is 0.15-0.27 
W/ (mxK). Compression strength values of the foam 
concrete are depending on the bulk density (600-900 
kg/m(sup 3)) between 2 and 10 N/mm(sup 2) so that it 
can be used for bearing walls. Splitting tensile strength 
and maximum attainable bond stress depend similarly 
as in case of normal concrete on the compression 
strength. In contrast to normal concrete a characteris- 
tic of foam concrete is brittle fracture. The maximum 
achievable compression yield point is ca. 2%. Foam 
concrete is frost resistant and has a similar coefficient 
of creep as normal concrete. The shrinkage difference 
is 4 to 5 times larger as that of normal concrete. In 
case of expansion obstruction of large building units 
therefore larger cracks may occur if the unit is not at 
least 3-4 month presteamed without expansion ob- 
struction. Due to the seasoning process hair cracks 
become apparent at the surface in a distance of 15-25 
cm which are normally harmless. Carbonation hap- 
pens 2-3 times quicker in foam concrete than in normal 
concrete class B 15. Coverings of possible reinforce- 
ments have to be correspondingly large or an addition- 
al corrosion protection has to be provided. (orig./MM). 


154,483 
MIC-91-03762/GAR PC E12/MF E01 
Labour Canada, Ottawa (Ontario). 

Fire losses in Canada: Annual report 1989. 

c1989, 102p SSC-W51-1989, ISBN-0-662-58215-2 
Text in English and French (Bilingual). 


This document contains a summary of fire and arson 
data for all Canada for the year including detailed anal- 
ysis of fire losses and fire deaths, and property loss by 
type of property involved. 


154,484 
PBS1-209601/GAR 
(Order as PB91-209536/GAR, PC ay 


154,487 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Prediction of Swell by the Suction Method. 

O. Erol. Dec 90, 2p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jni.), v1 p22-23 Dec 90. 


A simple method for prediction of swell by suction 
measurements using thermocouple psychrometers 
has been described. This technique does not require 
soil specimens with regular size and shape. Therefore 
difficulties met in sampling and trimming of odometer 
test specimens are eliminated. Moreover the method 
may be used to predict intermediate swell as well as 
ultimate swell. Swell odometer tests and suction 
measurements have been performed on compacted 
and undisturbed samples of an expansive shale. Test 
results show that the swell predicted by the suction 
method is in agreement with the magnitude of swell 
measured in meter tests. The results indicate that 
the method is more reliable within the water content 
range from shrinkage limit to plastic limit. 


154,485 


PB91-216010/GAR 

Forest Products Lab., Madison, WI. 
Exterior Wood in the South: Selection, Applica- 
tions, and Finishes. 

Forest Service general technical rept. 

D. L. Cassens, and W. C. Feist. May 91, 64p FPL- 
GTR-69 

Color illustrations reproduced in black and white. 


PC A04/MF A01 


The abundance and versatility of wood have generat- 
ed the extensive use of wood products in North Amer- 
ica. The unique characteristics of wood make it suita- 
ble for many applications. A variety of finishes can be 
applied to wood. These finishes include clear finishes, 
which reveal and accentuate the natural beauty of 
wood; stains, which impart a rustic appearance; and 
paint, which can be obtained in a multitude of colors. 
The availability of wood species varies somewhat by 
regions within the United States. Climatic conditions 
also vary tremendously-hot, humid climates cause the 
most rapid deterioration of wood products and finish- 
ing systems. Consequently, construction practices, 
finish formulations, and durabilities also vary. The 
report has been prepared with ial consideration 


special 
for the southeastern region of the United States. The 
report describes the characteristics of wood finishes 
and their proper application to solid and reconstituted 


wood products. It describes how manufacturing and 
construction practices affect the surfaces of wood 
products, how various types of finishes interact with 
the surface, and how weathering affects the finished 
surfaces. Methods for selecting and applying various 
exterior wood finishes are presented. Finally, the fail- 
ure and discoloration of wood finishes are discussed, 
and methods are given for preventing these problems. 


154,486 


PB91-216648/GAR PC A04/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 
Description of a Vibration Compensation System 
for the Small Scale Model Robot Crane Project. 

R. Bostelman. Jul 91, 70p NISTIR-4595 


The report describes the electronic hardware designed 
and developed for the Small Scale Model Robot Crane 
(SSMRC) Project sponsored by the Defense Ad- 
vanced Research Projects Agency (DARPA). The pur- 
pose of the electronic hardware is to provide the nec- 
essary servo controls for the three axes of the 
SSMRC. The report begins with an introduction which 
explains the overall objectives of the project and de- 
scribes the SSMRC system configuration. An electron- 
ic design section discusses each system component 
and describes the component from both a hardware 
and a system point of view. Test procedures and re- 
sults, which give the troubleshooting methods and 
data needed for development of the system, are then 
presented. The report concludes with a brief summary 
and an appendix which provides electronic design 
schematics and descriptions of the parts used in the 
construction of the electronic hardware system. 


154,487 


PB91-216689/GAR PC A05/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 
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Applications of the Generalized Global Equiva- 
lence Ratio Model (GGERM) for Predicting the 
Generation Rate and Distribution of Products of 
Combustion in Two-Layer Fire Environments: 
Methane and Hexanes. 

L. Y. Cooper. Jun 91, 78p NISTIR-4590 


The Generalized Global Equivalence Ratio Model 
(GGERM) was developed to predict the generation 
rates of oxygen, fuel, and other products of combus- 
tion in rooms containing fires. The GGERM extends to 
general transient conditions the global equivalence 
ratio model established during times of steady-state in 
experimental studies involving two-layer compartment 
fires. The present work uses the GGERM to predict 
upper layer mass fractions of products of combustion 
(fuel, oxygen, CO, and others) in these two-layer fire 
experiments, but during times of transient response. 
All predicted results are found to be plausible and, 
where transient data are available, predicted and 
measured results compare favorably. However, avail- 
able data are limited and additional validation of the 
GGERM under more varied fire conditions is required 
before it can be used with confidence in two-layer 
zone-type compartment fire models. 


154,488 


PB91-216788/GAR PC A08/MF A02 


National Inst. of Standards and Technology (BFRL), 

Gaithersburg, MD. 

ae and Fire Research Project Summaries, 
1 


N. J. Raufaste. Jun 91, 155p NISTIR-4582 
See also PB91-187807. 


In early 1991, as part of an agency-wide reorganiza- 
tion, the National Institute of Standards and Technolo- 
gy (NIST) created the Building and Fire Research Lab- 
oratory (BFRL) by merging its Centers for Building 
Technol and Fire Research. BFRL’s mission is to 
increase the usefulness, safety, and economy of con- 
structed facilities, and reduce the human and econom- 
ic costs of unwanted fires in buildings. The report sum- 
marizes BFRL’s research for 1991. The report is ar- 
ranged by its research programs: structural engineer- 
ing, materials engineering, mechanical and environ- 
mental systems, fire science and engineering, and fire 
measurement and research. Each summary lists the 
project title, its research, the BFRL point of contact, 
sponsor, and results. 


154,489 

PB91-217174/GAR PC A12/MF A03 
International Trade Administration, Washington, DC. 
Competitive Assessment of the U.S. Cement In- 
dustry. 

Jul 87, 264 

Also available from Supt. of Docs. 


The study documents rapid changes in the domestic 
cement situation which have profoundly affected do- 
mestic producers over the last several years. Imports 
are increasing rapidly as a percent of U.S. domestic 
consumption. The United States has been the most 
rapidly growing market for cement in recent years, and 
it is not surprising that there has been increasing com- 
petition for the market. There are also other factors 
cited by the industry that have placed many U.S. 
cement producers at a disadvantage in their own 
market = some foreign producers. Among these 
are high U.S. pollution control and construction costs, 
high energy costs compared to producers in some 
other countries, and, to a lesser extent, the relative 
strength of the U.S. dollar compared to some other 
currencies. Partly as a result of these conditions, U.S. 
producers have not only lost market share in some re- 
gions, but have also experienced lower prices than 
might be expected in a period of strong domestic 
demand. Return on investment--and indeed the level 
of investment--is relatively low, although improved 
since the recession in the early 1980s. 
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AD-A236 703/5/GAR PC A09/MF A02 
Naval Civil Engineering Lab., Port Hueneme, CA. 
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Analysis of Base isolation Design Issues for Navy 
Essential Construction. 

Final rept. Oct 89-Mar 91. 

J. Ferritto. Apr 91, 200p Rept no. NCEL-TN-1827 


Base isolation (isolation of the columns of building 
using spring-damper systems) was found to offer sig- 
nificant potential for reduction of damage to essential 
Navy structures. This report review the principles of 
base isolation and presents site selection criteria. A 
design procedure for use of isolators on Navy mission 
essential construction was formulated. A detailed anal- 
ysis of an isolated structure shows the significance of 
the isolator’s nonlinear hysteretic behavior. Linear 
analysis techniques may underestimate structure dis- 
placements by 50 percent, and moments by 15 per- 
cent. Vertical acceleration effects which are usually 
neglected increase moments by about 15 percent. 
Simplified linear models of isolation, such as required 
by a response spectra analysis neglect the hysterisis 
of the isolator. A nonlinear analysis must be used to 
predict structure displacements. A single-degree-of- 
freedom (SDOF) representation of the structure on 
isolators was found to be highly accurate in predicting 
displacements, and yet simple enough to include in the 
design criteria. Use of only linear response techniques 
is not adequate. 


154,491 

AD-A236 733/2/GAR PC A04/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
$7001 User’s Guide. Version 1.0. Static Analysis of 
Framed Structures. 

F. R. Johnson, and P. E. Fletcher. Jul 89, 66p Rept 
no. NCEL-UG-0016 

See also Computer Diskette, AD-MO0 050. 


The $7001 general purpose frame analysis computer 
program can be used to statically analyze continuous 
beams, plane truss, plane frame, grids, space truss, 
and space frame structures that are composed of pris- 
matic elastic members. 


154,492 

AD-A236 735/7/GAR PC A03/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
HINCFRAME User’s Guide. Version 1.0. Three-Di- 
mensional Frame Analysis for Static Loads. 

F. R. Johnson. Jul 89, 44p Rept no. NCEL-UG-0017 
See also Computer Diskette, AD-M000 053. 


HNCFRAME is a structural analysis program designed 
to analyze two- and three-dimensional truss and frame 
structures. The program only considers static loads 
and static loads due to temperature changes. 


154,493 

AD-A236 736/5/GAR PC A03/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
$6801 User’s Guide. Version 1.0. Static Analysis of 
Plane Frame and Truss Structures. 

F. R. Johnson. Jul 89, 33p Rept no. NCEL-UG-0018 
See also AD-M000 054. 


$6801 is a plane frame and truss structural analysis 
program that is limited to static loads. It computes the 
displacements and the member end actions for each 
end of each member. The member end actions include 
the axial and shear forces, and the in-plane moment. 
The program is unique since the problem is posed with 
respect to the member. This means the user describes 
the problem member by member instead of building 
separate data tables and relating the tables to com- 
plete the problem description. 


154,494 

AD-A236 738/1/GAR PC AO5/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Structural Analysis Code Kit. User’s Guide. 

K. Mack. Jul 89, 79p Rept no. NCEL-UG-0019 

See also Computer Diskette, AD-M000 052. 


The Structural Analysis Code Kit (SACK) is a collective 
group of structural computer programs which solve 
typical problems encountered in analysis and design. 
The user is expected to be familiar with structural anal- 
yses typically found in textbooks or an engineering 
school curriculum. These programs are free from pro- 
prietary limitations and are smaller in scope than large 
commercial programs. The programs are very simple 
to use and understand. They will not become obsolete 
when new building codes are developed and updated, 
because of the distinct difference between analysis 
and design. SACK programs aid in the analysis phase 
of structures and give numerical answers for deflec- 


tions, moments, shears, and axial loads. The results 
are used, in turn, to evaluate members in the design 
phase using current building codes to decide if accept- 
able member sizes are appropriate and safe. Six indi- 
vidual programs comprise SACK. They are contained 
on separate floppy diskettes. The programs are: (1) 
Continuous Beam (CONTBM); (2) Plane Frame 
(PLFRAME); (3) Plane Truss (PLTRUSS); (4) Grid 
Frame (GRFRAME); (5) Space Truss (STRUSS); (6) 
Space Frame (SFRAME). 


154,495 


PB91-209569/GAR 
(Order as PB91-209536/GAR, PC A04/MF 
A01) 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Ultimate Load Design for Reinforced Concrete 
Rectangular and Circular Sections and Their Order 
of Accuracy. 

A. Cakiroglu, and E. Oezer. Dec 90, 6p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p5-10 Dec 90. 


In the study, simple formulae are proposed for the ulti- 
mate load design of rectangular and circular sections 
subjected to axial force combined with uniaxial and bi- 
axial bending. The required steel area for a given sec- 
tion subjected to internal design forces can directly be 
determined through these formulae. An extensive 
study for the verification of the results of the proposed 
formulae has shown a very good approximation of the 
theoretical values. Various design methods used in 
practice are summarized. On a numerical example, 
these methods are compared with the exact solution 
and the formulae developed herein. A different version 
of the formulae is presented in order to apply for the 
ep where different strength reduction factors are 
used. 


154,496 


PB91-209577/GAR 
(Order as PB91-209536/GAR, PC A04/MF 
A01) 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Wall Contribution to Shear Resistance in Frame- 
Wall Systems. 

M. A. Soezen. Dec 90, 3p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p11-13 Dec 90. 


The experimental and analytical investigations carried 
out in the first phase of the U.S.-Japan Cooperative 
Research Program in Earthquake Engineering are in- 
troduced. Test results from the seven-story full-scale 
reinforced concrete structure tested at the Building 
Research Institute in Tsukuba, Japan and from the 
fifth-scale model of the same structure tested dynami- 
cally at the University of California, Berkeley are re- 
evaluated. Analytical results obtained by Kabeyasawa 
and by Lopez are also considered in the discussion. It 
was observed that (1) the base shear could be consid- 
erably larger than the strength calculated using as- 
sumptions routinely made, and (2) approximately six- 
tenths of this total base shear was resisted by the wall. 


154,497 


PB91-209585/GAR 
(Order as PB91-209536/GAR, PC A04/MF 
A01) 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Assumptions of the Ultimate Strength Method: A 
Reevaluation. 

U. Ersoy. Dec 90, 4p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p14-17 Dec 90. 


Basic assumptions made for the Ultimate Strength 
Method used in the design of reinforced concrete 
cross-sections are discussed in detail. German and 
American approaches used by the Turkish engineers 
are compared and discussed in the light of the studies 
made. The problems are not only discussed at an aca- 
demic level, but are also evaluated from the designers’ 
point of view. 


154,498 


PB91-209619/GAR 
(Order as PB91-209536/GAR, PC A04/MF 


01) 
Turkish Chamber of Civil Engineers, Ankara (Turkey). 





on Years of Progress in Shell and Spatial Struc- 


ures. 

|. Mungan. Dec 90, 2p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p24-25 Dec 90. 


IASS (International Association for Shell and Spatial 
Structures) organizes every year in a different country 
an international symposium. At each anniversary of 
IASS corresponding to a decade, the host country of 
the symposium is Spain where the headquarters of the 
Association is situated. The 30th Anniversay was cele- 
brated between 11-15 September 1989 in Madrid with 
a symposium at which the progresses of the last 
decade were presented and discussed. It turned out 
that in contemporary structural engineering, for long 
span structures, steel space frames, cable supported 
tents and pneumatic membranes are increasingly pre- 
ferred to reinforced concrete. In the field of natural 
draught cooling towers, however, the reinforced con- 
crete shell is still the most appropriate type. 


154,499 
PB91-209627/GAR 
(Order as PB91-209536/GAR, PC A04/MF 
A01 


) 
Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Sliding Shear in Low-Rise Shear Walls. 
M. Saatcioglu. Dec 90, 3p 
Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jni.), v1 p26-28 Dec 90. 


Behavior of low-rise shear walls was investigated 
under simulated seismic loading. Large scale wall 
specimens were tested under inelastic load reversals. 
Shear sliding was observed in specimens with low 
aspect ratio. Sliding took place along the critical sec- 
tion at construction joint, when diagonal tension failure 
was prevented by adequate reinforcement. Shear slid- 
ing resulted in prernature wall failure and reduced de- 
formability of the member. A special type of reinforce- 
ment was developed to prevent shear sliding. This re- 
inforcement consisted of short bars, crossing the criti- 
cal section, placed in between the longitudinal rein- 
forcement. It controlled the critical flexural crack along 
the construction joint, and produced concrete shear 
keys by affecting the crack pattern in the critical 
region. Shear sliding was completely eliminated in 
specimens with sliding shear reinforcement. 


154,500 
PB91-209635/GAR 
(Order as PB91-209536/GAR, PC oD 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Improved Design Algorithm for Rectangular Beam 
Sections with Confined Concrete. 

A. Guenduez. Dec 90, 3p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p 29-31 Dec 90. 


The flexural capacity of reinforced concrete members 
can be greatly improved if these members are con- 
fined by closely spaced rectangular steel hoops. On 
the other hand, in structural design, the ultimate 
strength calculations of reinforced concrete sections 
are generally made on the basis of the yield strength of 
reinforcement, neglecting strain hardening in steel. 
This is a conservative approach. However, if strain 
hardening is taking place the calculated value of the 
neutral axis depth based upon the yield strength will be 
less than the actual value; and the use of an underesti- 
mated value of the neutral axis depth will result in an 
overestimated ultimate curvature and consequently ro- 
tational capacity of the relevant plastic hinge. In sucha 
case, the reliability of limit design and seismic design 
may be affected unfavorably. In this context, behavior 
models can be developed for confined concrete, and 
for steel including the strain hardening effects. Based 
upon these models a reliable and accurate algorithm 
can be developed for analysis and design. 


154,501 
PB91-209700/GAR 
(Order as PB91-209536/GAR, PC —_ on 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Effects of Cavities on Prestressed Concrete Beam 
Behavior. 

T. Tankut, and C. Kozanoglu. Dec 90,5p 
Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p48-52 Dec 90. 


Formation of cavities cannot be totally prevented 
during production of precast concrete structural ele- 


ments. It is usually a critical decision to use or discard 
such members, since the structural consequences 
caused by such defects are not clearly known. In the 
pee five prestressed concrete T-beams (commonly 
used as purlins) were tested to investigate the effects 
on behavior of shallow and deep cavities in the critical 
bending and critical shear zones. Experimental results 
indicated that shallow cavities (not deeper than one 
quarter of the beam depth) did not cause an apprecia- 
ble deterioration, whereas deeper cavities (not ex- 
ceeding the mid-height) caused a considerable reduc- 
tion in the flexural rigidity and a considerable increase 
in camber, although they did not noticeably affect the 
flexural ultimate strength. 


154,502 

PB91-212449/GAR PC AOS/MF A02 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Base Isolation in Japan, 1988. 

J. M. Kelly. Dec 88, 100p UCB/EERC-88/20, NSF/ 
ENG-88055 

Grant NSF-CES-8800434 

a by National Science Foundation, Washing- 
ton, DC. 


NSF has provided the University of California at Berke- 
ley a grant to develop a coordinated multidisciplinary 
United States research plan that addresses the issues 
that are blocks to accelerated implementation of base 
isolation for mitigation of the effects of earthquakes on 
structures and equipment. The first phase of the plan 
was to collect the appropriate research data bei 
generated by others and in particular the Japanese. 
team of researchers was assembled to go to Japan 
and determine the state-of-the-research there and 
then use these data to assist in the preparation of a 
research plan. Other countries were not visited be- 
cause most of the team members had first-hand 
knowledge of research being done in such countries 
as France, Germany, New Zealand, etc. The results of 
= —_ expedition are reported in the document 
in detail. 


154,503 

PB91-212530/GAR PC A12/MF A03 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

DRAIN-2DX User Guide. 

R. Allahabadi, and G. H. Powell. Mar 88, 253p UCB/ 
EERC-88/06, NSF/ENG-88043 

Grant NSF-CEE-8414905 

a a by National Science Foundation, Washing- 
ton, DC. 


DRAIN-2DX, a computer program for the analysis of 
inelastic 2-dimensional structures under static and dy- 
namic loading, with particular emphasis on seismic re- 
sponse, is an extension of, and supersedes, earlier 
versions of the DRAIN-2D program. Many desirable 
features, lacking in DRAIN-2D because of its simplici- 
ty, have been added to DRAIN-2DX. Nonlinear static, 
as well as dynamic, analyses can be performed. More 
sophisticated dynamic step-by-step solution strategies 
may be specified: the time step can be varied auto- 
matically and corrections can be applied to compen- 
sate for errors in force equilibrium and energy balance. 
Energy balance computation can be performed, and 
detailed logs of energy and equilibrium errors can be 
obtained. Static and dynamic loads can be applied in 
any sequence. The structure state can be saved per- 
manently at the end of any analyses. A new analysis 
can then begin from any previously saved state. Dy- 
namic analyses can be carried out for ground accel- 
erations (all supports moving in phase), ground dis- 
placements (supports may move out-of-phase), speci- 
fied external forces (e.g. wind) and initial velocities 
(corresponding to an initial impulse). Mode shapes and 
frequencies can be calculated, and linear response 
spectrum analyses can be performed. 


154,504 

PB91-212548/GAR PC A06/MF A02 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Implications of Recorded Earthquake Ground Mo- 
tions on Seismic Design of Building Structures. 

C. M. Uang, and V. V. Bertero. Nov 88, 114p UCB/ 
EERC-88/13, NSF/ENG-88049 

Grant NSF-ECE-8610870 ; 
See also PB91-124194. Prepared in cooperation with 
Northeastern Univ., Boston, MA. Sponsored by Na- 
tional Science Foundation, Washington, DC. 


The report presents the results obtained in studies that 
have been conducted to: (1) assess the reliability of 
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the parameters that have been used to identify the 
damage potential of an earthquake at a given site; (2) 
evaluate the reliability of ductility bande @ e- 
resistant design as the only engineering parameter to 
reflect the design criteria, the acceptable level or 
degree of damage and to reduce the yielding strength 
required on the basis of linear elastic response of 
structures to critical ground shakings; (3) examine the 
role and importance of the main response quantities 
which include drift index, input energy, cumulative dis- 
placement ductility ratio, and number of yielding rever- 
sals in the formulation of design criteria; (4) estimate 
the required overstre: for buildings that are de- 
signed to satisfy the ATC minimum required seismic 
forces and discuss their significance in relation to the 
response modification factor R; and (5) examine the 
actual seismic demands of structures that have been 
designed in accordance with the ATC recommended 
design provisions. Eight earthquake ground motions, 
including three recently recorded motions that caused 
significant building damage, were considered. 


154,505 

PB91-212712/GAR PC A16/MF A03 
California Univ., Richmond. Earthquake Engineering 
Research Center. 
Experimental Study of the Behavior of Dual Steel 
Systems. U.S.-Japan Cooperative Earthquake Re- 


search Program. 
A. S. Whittaker, C. M. Uang, and V. V. Bertero. Jul 
90, 352p UCB/EERC-88/14, NSF/ENG-88050 
Grants NSF-ECE82-08141, NSF-ECE84-19739 

See also PB88-166707. Prepared in cooperation with 
Forell/Elsesser Engineers, San Francisco, CA., and 
Northeastern Univ., Boston, MA. Sponsored by Na- 
tional Science Foundation, Washington, DC. 


The report compares the behavior of 0.3-scale models 
of a concentrically braced (CBDS) and an eccentrically 
braced (EBDS) dual system. These two dual systems, 
six stories in height, were tested on the earthquake 
simulator at the pany eben ee at Berkeley, as 
part of the U.S.-Japan ative Earthquake Re- 
search Program. The models were similitude scaled 
replicas of full-scale test structures (prototypes) that 
were pseudo-dynamically tested in the Building Re- 
search Institute in Tsukuba, Japan, and which satisfied 
the seismic requirements of the 1985 UCB, 1984 ATC 
3-06 and 1986 SEAOC. The lormances of the two 
models are compared for minor, moderate and severe 
earthquake shaking. The performance of the EBDS 
was Clearly superior to that of the CBDS. The roles of 
the DMRFs in both models are studied and recommen- 
dations are made regarding their minimum stiffness 
and strength requirements in CBDSs and EBDSs. The 
values of response modification factors used to derive 
design response spectra from an assumed linear elas- 
tic design response spectra for CBDSs and EBDSs are 
reviewed in the report; in both instances, the ATC and 
SEAOC response modification factors are significantly 
higher than the values obtained from the earthquake 
simulator testing of the models. 


154,506 
PB91-216028/GAR PC A03/MF A01 
Forest Products Lab., Madison, WI. 

Structural Performance of Light-Frame Roof As- 
semblies. 2. Conventional Truss Assemblies. 
Forest Service research paper. 

R. W. Wolfe, and T. LaBissoniere. Apr 91, 36p FPL- 


RP-499 
See also PB90-151416. 


The report is the second of a three-part series that 
covers results of a full-scale roof assembly research 
program. In the study, three trussed roof assemblies 
were tested to create a database that would aid devel- 
opment and verification of three-dimensional structural 
roof assembly models. Trusses used in these tests are 
representative of conventional truss fabrication prac- 
tice. 


154,507 

PB91-217950/GAR PC A09/MF A01 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Experimental Evaluation of Seismic Isolation of 
Medium-Rise Structures Su to Uplift. 

M. C. Griffith, J. M. Kelly, V. A. ney, and C. G. 
Koh. Jan 88, 181p UCB/EERC-88/02, NSF/ENG- 
88041 

Grant NSF-ECE-8414036 : 
Sponsored by National Science Foundation, Washing- 
ton, DC. 
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Earthquake simulator tests were performed on a base- 
isolated 1/5-scale 7-story reinforced concrete struc- 
ture with a height-to-width ratio of 1.23. The scale 
model had been previously tested to failure as a fixed 
base structure, so it had to be modified to accept the 
base isolation devices as would be required in a reha- 
bilitation project. Lightweight, low-cost bearings were 
tested to determine whether such bearings would be 
suitable for base isolation of smaller structures and 
houses in less well developed countries where earth- 
quakes pose a major hazard. The test results were 
compared with values given by the tentative base iso- 
lation design = roposed by the seismology 
committee of SEAONC. The study found that base iso- 
lation of medium-rise structures provides significant re- 
ductions in story and base shears and story accelera- 
tions, but the shear connection between the bearing 
and the column must be maintained during column 
uplift. In addition, the favorable test results indicated 
that the rehabilitation of the damaged structure was 
successful. The performance of the lightweight bear- 
ings was nearly identical to that of the more conven- 
tional sets used, except that they appeared to be 
slightly more flexible in shear. The use of lightweight 
bearings is particularly promising for base isolation of 
low-cost housing. 


154,508 

PB$1-217976/GAR PC A05/MF A01 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Theoretical and Experimental Studies of Cylindri- 
cal Water Tanks in Base Isolated Structures. 

M. S. Chalhoub, and J. M. Kelly. Apr 88, 95p UCB/ 
EERC-88/07, NSF/ENG-88044 

Grant NSF-ECE-8414036 

a by National Science Foundation, Washing- 
ton, DC. 


The report presents the results obtained from an ex- 
perimental study of two similar cylindrical water tanks, 
and a corresponding theoretical solution. One of the 
tanks was directly fixed to the earthquake simulator, 
the other was mounted on the base of a scaled nine- 
story steel structure. The structure was isolated on 
eight multilayered elastomeric bearings. Because the 
base accelerations were lower for the tank in the iso- 
lated structure, the dynamic pressure was reduced for 
the tank. Free surface water elevation was slightly 
higher because of the lower frequency that character- 
izes the motion of base isolated structures. The prob- 
lem can be overcome by appropriate selection of the 
isolation system or by the addition of dampers at the 
locations of maximum water particle velocities. For the 
tank in the isolated structure, the accelerations and 
displacements at the tank rim were lower than for the 
tank directly fixed to the shake table. A theoretical so- 
lution developed from linear wave theory correlates 
very well with the experimental results. The advan- 
tages of using base isolation for large storage tanks 
are investigated. 


154,509 

PBS91-217984/GAR PC A20/MF A04 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Steel Beam-Column Joints in Seismic Moment Re- 
ey Frames. 

K. C. Tsai, and E. P. Popov. Nov 88, 452p UCB/ 
EERC-88/19, NSF/ENG-88054 

Grant NSF-ECE86-03320 

Sponsored by National Science Foundation, Washing- 
ton, aay and American Iron and Steel Inst., Washing- 
ton, DC. 


Several important aspects of the behavior of MRFs 
under real earthquake loading are not well understood. 
This combined experimental and analytical research 
program addresses some of these important issues, 
focusing primarily on conventional moment connec- 
tions with bolted web and welded flange details. Beam 
sections with a relatively large web plastic modulus 
were used, as experimental data for such sections is 
= limited. The effects of various connection details 
and welding procedures on the performance of nine- 
teen full scale beam-column subassemblages were 
studied. In particular, the effects of reinforcing ribs as 
well as the use of supplementary welds between the 
shear tab and the beam web were assessed. In the 
analysis the numerical procedure and nonlinear ele- 
ments used in solving the nonlinear dynamic system 
were studied, and a special panel zone joint element 
implemented into the ANSR-1 computer program in 
order to account for the inelastic shear deformation of 
panel zone joints. Several steel MRF designs for a six- 
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story and a twenty-story office building were analyzed 
using various ground acceleration records. It is demon- 
strated that the panel zone shear deformations in a 
MRF designed according to the current building code 
can be significant and should be considered explicitly 
in the response analyses of a MRF under static or dy- 
namic forces. 


154,510 

PBS1-218008/GAR PC A14/MF A03 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Chile Earthquake, 1985: An Evaluation of Structur- 
al Requirements for Bearing Wall Buildings. 

J. W. Wallace, and J. P. Moehle. Jul 89, 303p UCB/ 
EERC-89/05, NSF/ENG-89024 

Grant NSF-ECE86-06089 

—— by National Science Foundation, Washing- 
ton, DC. 


Detailing requirements for bearing wall buildings were 
evaluated based on data obtained from the 3 March 
1985 Chile earthquake. The epicenter of the surface 
magnitude 7.8 earthquake was located approximately 
80 km from the city of Vina del Mar, where more than 
400 modern reinforced concrete buildings existed. A 
strong-motion instrument recorded the ground motion 
in Vina del Mar. Four buildings in Viva del Mar were 
selected to study —s performance during the 3 
March 1985 earthquake. The buildings were analyzed 
to compare Chilean and U.S. code requirements and 
to estimate deformation demands. Response spec- 
trum and response history analyses were conducted to 
investigate building performance for the recorded 
earthquake ground motions. The effects of soil-struc- 
ture interaction were addressed using detailed and 
simplified procedures. Performance of bearing wall 
buildings subjected to a spectrum of recorded U.S. 
ground motions was evaluated. The report documents 
the study and makes recommendations for the design 
of bearing wall buildings. 


General 


154,517 

PBS1-216820/GAR PC A08/MF A02 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Building Technology Publications 1986-1989. 

Final rept. 

T. A. Somers. Jun 91, 164p NISTIR-4616 

See also PB88-110911. 


The publication communicates the results of the 
Center for Building Technology’s research during the 
period 1986 through 1989. Publications constitute a 
major end product to NIST’s efforts. This publication is 
divided into six chapters: (1) alphabetical listing of pub- 
lication titles, (2) keyword — | (3) author listing, (4) 
title ~~ classified by NIST Publication Series and 
by non-NIST publishers such as a professional society. 
For the former, report titles are listed under six publica- 
tion designators: Building Science Series, Technical 
Notes, Special Publications, Journal of Research, 
Letter Reports, Interagency Reports, (5) technical dis- 
ciplines - Structures, Materials, Environment, and (6) 
report reference index used to identify report titles by 
using the report reference numbers from keywords in 
Chapter 2 and authors in Chapter 3. 


154,512 
PB91-217422/GAR PC A05/MF A01 
TriData Corp., Arlington, VA. 

Estimated Impact of the Center for Fire Research 
Program on the Costs of Fire. 

P. Schaenman. Jun 91, 8383p NIST/GCR-91/591 
Sponsored by National Inst. of Standards and Tech- 
nology (BFRL), Gaithersburg, MD. 


The Center for Fire Research (CFR) has had a huge 
impact on reducing casualties and losses from fires. It 
also has helped stimulate new industries, and saved 
industry enormous sums by engineering fire safety 
better, averting business disruption, reducing liability, 
and in a number of other ways. The dividends of the 
past continue; CFR’s budget essentially has been 
‘paid’ through the Year 2100 by even the most con- 
servative estimates of its impact. This was a first, brief 
effort to estimate the magnitude of the CFR impact, 
and how it is distributed across the major components 
of the total cost of fire. More work is needed on virtual- 


ly my aspect of the estimation procedures used 
here. CFR’s program has made a great contribution to 
life safety in the United States and has saved business 
billions of dollars in losses and unnecessary costs of 
fire. A much greater impact can be achieved with a few 
millions of dollars more investment in the CFR pro- 
gram each year - the enhanced program. 


BUSINESS & 
ECONOMICS 


Banking & Finance 


154,513 

PB91-205187/GAR PC A12/MF A03 
Resolution Trust Corp., Washington, DC. 

Real Estate Asset Inventory, Commercial Proper- 
ties. Volume 1. December 31, 1990. 

31 Dec 90, 265p 

See also Volume 2, Part 1, PB91-205195 and PB91- 
167932. 

Also available in set of 6 reports PC E99/MF E99, 
PE91-205179. 


The report is the fourth comprehensive listing of avail- 
able real estate assets through the Resolution Trust 
Corporation (RTC). The inventory contains over 
40,000 properties held by RTC through its conserva- 
torships or receiverships, as of December 7, 1990. 
Volume one contains all commercial properties. 


154,514 

PB91-205195/GAR PC A12/MF A03 
Resolution Trust Corp., Washington, DC. 

Real Estate Asset Inventory, Residential Proper- 
ties, All States Except Texas. Volume 2, Part 1, De- 
cember 31, 1990. 

31 Dec 90, 275p 

See also Volume 1, PB91-205187, Volume 2, Part 2, 
PB91-205203 and PB91-167940. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-205179. 


The report is the fourth comprehensive listing of avail- 
able real estate assets through the Resolution Trust 
Corporation (RTC). The inventory contains over 
40,000 properties held by RTC through its conserva- 
torships or receiverships, as of December 7, 1990. The 
volume contains single-family residential properties for 
all states except Texas. 


154,515 

PB91-205203/GAR PC A13/MF A03 
Resolution Trust Corp., Washington, DC. 

Real Estate Asset Inventory, Residential Proper- 
ties, Texas. Volume 2, Part 2, December 31, 1990. 
31 Dec 90, 297p 

See also Volume 2, Part 1, PB91-205195, Volume 2, 
Part 3, PB91-205211 and PB91-167957. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-205179. 


The report is the fourth comprehensive listing of avail- 

able real estate assets through the Resolution Trust 

Corporation (RTC). The inventory contains over 

40,000 properties held by RTC through its conserva- 

torships or receiverships, as of December 7, 1990. The 

— contains single-family residential properties for 
exas. 


154,516 

PB91-205211/GAR PC A06/MF A02 
Resolution Trust Corp., Washington, DC. 

Real Estate Asset Inventory, Residential Proper- 
- Multifamily. Volume 2, Part 3, December 31, 


31 Dec 90, 110p 

See also Volume 2, Part 2, PB91-205203 and PB91- 
167965. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-205179. 


The report is the fourth comprehensive listing of avail- 
able real estate assets through the Resolution Trust 





Corporation (RTC). The inventory contains over 
40,000 properties held by RTC through its conserva- 
torships or receiverships, as of December 7, 1990. The 
volume contains multifamily residential properties. 


154,517 

PB91-205229/GAR PC A99/MF A06 
Resolution Trust Corp., Washington, DC. 

Real Estate Asset Inventory, Residential Proper- 
ties, Condominiums, Duplexes, Triplexes, Quads, 
= Homes. Volume 2, Part 4. December 31, 
31 Dec 90, 630p 

See also Volume 2, Part 3, PB91-205211, Volume 3, 
PB91-205237 and PB91-167973. 

Also available in set of 6 reports PC E99/MF E99, 
PB91-205179. 


The report is the fourth comprehensive listing of avail- 
able real estate assets through the Resolution Trust 
Corporation (RTC). The inventory contains over 
40,000 properties held by RTC through its conserva- 
torships or receiverships, as of December 7, 1990. The 
volume contains condominiums, residential lots, du- 
plexes and mobile homes. 


154,518 

PB91-205237/GAR PC A13/MF A03 
Resolution Trust Corp., Washington, DC. 

Real Estate Asset Inventory, Land. Volume 3, De- 
cember 31, 1990. 

31 Dec 90, 289p 

—— Volume 2, Part 4, PB91-205229 and PB91- 
Also available in set of 6 reports PC E99/MF E99, 
PB91-205179. 


The report is the fourth comprehensive listing of avail- 
able real estate assets through the Resolution Trust 
Corporation (RTC). The inventory contains over 
40,000 properties held by RTC through its conserva- 
torships or receiverships, as of December 7, 1990. 
= three unimproved commercial and residential 
and. 


154,519 

PB91-213025/GAR PC A07/MF A02 
International Trade Administration, Washington, DC. 
Foreign Direct Investment in the United States: 
1989 Transactions. 

Jun 91, 147p 

See also report for 1988, PB90-184920. 


The purpose of the report is to identify specific foreign 
direct investment (FDI) transactions in the United 
States during 1989, analyze recent trends in such in- 
vestment, and provide data and related information on 
significant transactions. Foreign direct investment, as 
used in the report, means the direct or indirect owner- 
ship of 10 percent or more of the voting securities of 
an incorporated business enterprise, or an equivalent 
interest in an unincorporated business enterprise, and 
a 10 percent or more interest in real property transac- 
tions. Transactions values, as used in the report, refer 
to the reported total cost of the investment regardless 
of the source or timing of funds. In the case of a joint 
venture, the estimated foreign ownership proportion of 
the investment is cited. These values are intended to 
identify the relative size or various investments and, in 
the aggregate, indicate trends in investment activity. 


154,520 

PB91-216853/GAR MF E09 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 
Commodity Risk Mai 
T. Priovolos, and R. C. 
19-520867-6 


jement and Finance. 
uncan. c1991, 181p ISBN-0- 


Library of Congress catalog card no. 90-25115. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: Part |. The yb Commodity-Linked Se- 
curities--Experience with mmodity-Linked Issues; 
The Demand for Commodity Bonds; A Review of 
Methods for Pricing Commodity-Linked Securities; 
Pricing Commodity Bonds Using Binomial Option; 
ee Ae ee in the Internal Lending of De- 
veloping Countries--Optimal External Debt Manage- 
ment with Commodity-Linked Bonds; Integrating Com- 
modity and Exchange Rate Risk Management: Impli- 
cations for External Debt poem, aa Hedging with 
Comrodity-Linked Bonds under Price Risk and Capital 


BUSINESS & ECONOMICS 


Foreign Industry Development & Economics 


Constraints; Financial Instruments for Consumption 
Smoothing; Securitizing Development Finance: The 
Role of Partial Guarantees and Commodity Contingen- 
cy; Conclusion. 


154,521 

PB91-960823/GAR PC A03 
Romanian Law No. 35 of 4/91 on Foreign Invest- 
ments. 

Export trade information. 

1991, 12p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Law dealing with investment in Romania by foreign in- 
vestors, includes provisions to provide foreign inves- 
tors with guarantees and facilities as well as complete 
and unrestricted use of returns; includes provisions on 
peer and registration of applications for foreign invest- 
ments. 


Domestic Commerce, Marketing, & 
Economics 


154,522 

PB91-204750/GAR PC A04/MF A01 
Office of Management and Budget, Washington, DC. 
Mid-Session Review of the Budget, July 15, 1991. 
15 Jul 91, 59p 

Also available from Supt. of Docs. See also PB90- 
242835. 


The supplemental summary of the Budget, commonly 
known as the Mid-Session Review, contains revised 
estimates of the budget receipts, outlays, and budget 
authority for fiscal years 1991-1996 and other summa- 
ry information required by statute. The Review shows 
the following: (1) The Administration’s economic fore- 
cast used in developing the President’s Budget has 
been highly accurate to date--and is modified only 
slightly; (2) There has been a marked improvement in 
the deficit outlook for 1991--but, as is generally recog- 
nized, it has been caused principally by changes in de- 
posit insurance and Desert Storm funding, which have 
offsetting adverse effects on the 1992 deficit; (3) The 
budget reforms enacted in 1990 have been working-- 
and the major changes in estimates have been in 
areas that are exempt from the new budgetary disci- 
pline (deposit insurance, Desert Storm, and technical 
re-estimates); (4) The structural deficit trend under cur- 
rent law remains favorable for the medium term--with 
the deficit falling to 1 percent of GNP in the mid-1990s. 


154,523 

PB91-217166/GAR PC A03/MF A01 
Department of Commerce, Washington, DC. 

U.S. Automobile Industry, 1985. 

Report to the Congress. 

Aug 87, 49p 

Also available from Supt. of Docs. See also report for 
1986-1987, PB89-231690. 


The report analyzes the U.S. Automobile Industry per- 
formance during 1985 and the first half of 1986. De- 
spite a substantial restructuring of its operations and 
product lines since the late 1970s, the U.S. automobile 
manufacturing industry continues to face serious com- 
petitive challenges. These challenges include narrow- 
ing the large Japanese cost advantage in the produc- 
tion of small cars and compact trucks, improving the 
quality of U.S.-made automotive products, and manag- 
ing a changing and increasingly complex labor rela- 
tions environment. During the past 3 years the U.S. in- 
dustry has made very significant progress in increasing 
productivity, controlling costs, and improving its labor 
relations climate. The advent of increasing U.S. - 
ations by the Japanese automotive manufacturers will 
lead to a changed U.S. automobile industry. 


154,524 

PB91-217182/GAR PC A07/MF A02 
artment of Commerce, Washington, DC. 

U.S. Automobile Industry, 1984. 

Report to the Congress. 

Dec 85, 145p 

Also available from Supt. of Docs. See also report for 

1983, PB91-217190. 


154,527 


The report analyzes U.S. automobile industry perform- 
ance during 1984 and the first half of 1985 and dis- 
cusses developments affecting the industry through 
November 1985. Despite a substantial restructuring of 
its operations and product lines since the late 1970s, 
the U.S. automobile manufacturing industry continues 
to face serious competitive challenges. These chal- 
lenges include narrowing the large Japanese cost ad- 
vantage in the production of small cars and compact 
trucks, improving the quality of U.S.-made automotive 
products, and managing a changing and increasingly 
complex labor relations environment. The analysis in- 
dicates that U.S. automobile manufacturers currently 
are better prepared than in the early 1980’s to respond 
effectively to the long-term competitive problems they 
face. During the past 2 years, the U.S. industry has 
made very significant progress in increasing productivi- 
ty, controlling costs, and improving its labor relations 
climate. Industry actions to improve competitiveness 
have been supported by U.S. Government policies 
aimed at establishing and maintaining a sound eco- 
nomic environment. The Japanese Government's re- 
straint on automobile exports to the United States also 
—" to revitalization of the U.S. automobile in- 
ustry. 


Foreign Industry Development & 
Economics 


154,525 

AD-A236 943/7/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Su Economics in the Republic of Korea. 
Master’s thesis. 

H. C. Son. Jun 90, 72p 


This thesis investigates in detail the effects of Reagan- 
omics South Korean style. The study describes 
Korea’s tax system and attempts to measure the effect 
of changes of the Korean tax rate on total tax reve- 
nues. The main findings are as follows: (1) Lowering 
marginal tax rates contributed to income growth and 
increased tax revenues for people with income above 
ten million won in 1985 won. This evidence suggests 
that this group of Korean taxpayers was in the prohibi- 
tive region of the Laffer curve. (2) However, with the 
first installment of the tax cut in 1982, tax revenues fell 
with the fall in tax rate for taxpayers with incomes 
above 65 million won. This result makes sense be- 
cause the taxpayers knew the 1984 tax cut was 
coming. Income could have been deferred from 1982 
and 1983 into 1984 by taxpayers having the flexibility 
to do so. Conversely, the reduction in tax rate in 1984 
caused a rise in tax revenue for this high income 
group. This evidence is also strikingly suggestive that 
these highest-income Korean taxpayers were previ- 
ously in the prohibitive region of the Laffer curve. 


154,526 

MIC-91-03901/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Addressing the human dimension in nutrition sci- 
ences, agroindustries, and international agricultur- 
al research 


Manuscript report no. 285e. 
R. H. Young. c1991, 60p ISBN-0-88936-576-8 
Microfiche only. 


Procedures to preserve food have been used for over 
100,000 years; yet only in the last 100-150 years have 
the processes been elucidated. Systematic efforts by 
food and nutrition scientists have increased under- 
standing and control over food beyond the farm gate. 
In developing countries, however, would-be improve- 
ments must be predicated on a systems approach if 
the effects of modifying part of the systern are to be 
anticipated. The main component of the system is 
people. This document focuses on the topics of agri- 
business and people; agroindustries and postharvest 
systems; progress and needs in postharvest research 
in developing countries; palatability and consumer ac- 
ceptance; market research in the development con- 
text; community participation and rural systems re- 
search; and the role of international agricultural re- 
search centres, and regional and national programs. 


PC A05/MF A01 


October 15,1991 45 


154,527 
PB91-209742/GAR 





BUSINESS & ECONOMICS 


Foreign Industry Development & Economics 


Development Alternatives, Inc., Washington, DC. 
Investing in Human Capital: Poland’s Transition to 
a Market Economy. 

A. L. Warman, D. Harmon, and J. Gilson. Jul 90, 94p 
AID-PN-ABG-703 

Contract AID/PDC-1096-I-26-8043-00 

Sponsored — for International Development, 
Washington, DC. 


Poland’s transition to a market economy will require 
managers and entrepreneurs capable of operating in a 
radically new environment. The report describes man- 
agement training needs of three key clusters of private 
enterprises -- small- and medium-scale enterprises, 
the banking/finance sector, and the housing and agri- 
business sectors -- and the capacity of training institu- 
tions and business support organizations to meet 
these needs. Institutions assessed include universities 
and other institutes of higher education, specialized 
and Western-oriented training institutions, local man- 
agement training institutions, and business associa- 
tions. 


154,528 
PB91-209916/GAR 
Agricultural Marketing 
Project, Bethesda, MD. 
Bolivia Agroindustrial Marketing Systems Study. 

A. Gulliver, and M. Jimenez. Oct 90, 136p AID-PN- 
ABG-985 

Contract AID/DHR-5447-Z-00-7074-00 

Prepared in cooperation with Idaho Univ., Moscow. 
Postharvest Inst. for Perishables, and Deloitte and 
Touche, Guelph, (Ontario). Sponsored by Agency for 
International Development, La Paz (Bolivia). 


PC A07/MF A02 
Improvement Strategies 


The report gives a systems appraisal which highlights 
a number of areas - both positive and negative - with 
respect to the functioning of the agroindustrial market- 
ing system in Bolivia. Although it is not difficult to iden- 
tify potentials within the agroindustrial marketing 
system in Bolivia, it is clear that the vast majority are 
no more than that - potentials. While there is much that 
suggests sources of growth and strength within the 
system for the future, few aspects of the current mar- 
keting system can be viewed as strengths at the 
moment. The challenge, therefore, is to create the 
conditions under which these potentials can develop 
into productive aspects of a dynamic and efficient 
system. Unfortunately, unlike the positive aspects of 
the marketing system, the constraints are often not po- 
tentials - they are problems that exist currently and 
contribute directly to the poor performance of the ex- 
isting agroindustrial marketing system. Even so, these 
constraints can be expected to grow in importance as 
the agroindustrial sector expands. For effective 
system development, therefore, these problems must 
be recognized and measures taken to ameliorate their 
impact in the future. 


154,529 
PB91-212951/GAR MF A01 
— Food Policy Research Inst., Washington, 


Effects of international Remittances on Poverty, 
inequality, and Development in Rural Egypt. 
Research rept. 

R. H. Adams. c1991, 92p ISBN-0-89629-089-1, RR- 
86 

Library of Congress ne card no. 91-17816. 
Microfiche copies only. Paper copy available from 
International Food Policy Research Institute, 1776 
Massachusetts Ave. NW, Washington, DC. 20036. 


The report uses income data from households with 
and without international migrant workers to determine 
the effects of remittances on poverty, income distribu- 
tion, and rural development. It challenges widely held 
assumptions that the poorest households do not bene- 
fit from remittances and that households receiving re- 
mittances spend them on consumer goods instead of 
long-term investment. 


154,530 

PB91-216887/GAR MF E12 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

World Tables, 1991. 

c1991, 673p ISBN-0-8018-4252-2 

See also PB90-209941. Library of Congress catalog 
card no. 89-647121. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


46 VOL. 91, No. 20 


The 1991 edition of the World Tables (WT) updates 
core socio-economic indicators given on country and 
topical pages in the 1989-90 edition. The data cover 
the period 1969 to 1989 and projections for 1990 for 
some of the series in the topical pages. The base year 
for constant prices has been moved from 1980 to 
1987. The World Tables disseminates, with little delay, 
country estimates used by the Bank in analysis of eco- 
nomic and social trends in developing countries, which 
emphasizes Bank borrowers. To make the volume a 
more useful resource, other economies are covered to 
the extent that they provide internationally comparable 
measures in readily usable form; these are not subject 
to detailed scrutiny by Bank staff. 


154,531 

PB91-960239/GAR PC A03 
Czech and Slovak Act of 5/21/91 on Regulation of 
the Relations of Ownership of Land and Other 
Agrarian Property. 

Export trade information. 

1991, 28p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The Act provides conditions for improvement in the 
care of farm and forest land by renewing the original 
relations of ownership to land and regulates the rela- 
tions of ownership of land in accordance with the need 
for economic development of rural regions and in ac- 
cordance with requirements for landscape and envi- 
ronment conservation and management. 


154,532 

PB91-960421/GAR 

Bulgarian Ordinance No. 24 of 2/91. 
Export trade information. 

1991, 5p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


PC A01 


Ordinance for the amendment and supplementing of 
the regulations for the application of Decree No. 56 on 
Economic Activity. 


154,533 


PB91-960641/GAR 

Hungarian Compensation Law No. 25 of 6/91. 
Export trade information. 

1991, 46p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Laws are presented dealing with settlement of owner- 
ship conditions consistent with sales conditions in 
order to establish entrepreneurial security under condi- 
tions of market economy, and to mitigate unjust dam- 
ages caused by the state to citizens in their property. 
Contains provisions on determining extent of dam- 
ages; extent and method of indemnification, procedur- 
al rules, etc... 


154,534 

PB91-960642/GAR 

Hungarian Act XVI of 1991 on Concessions. 
Export trade information. 

1991, 8p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


PC A02 


Law setting up means (Contract of Concession) by 
which local and state government can convey func- 
tions which are exclusively reserved for the state and 
local governments; contains provisions on the tender 
for the grant of concession; concession contract; and 
the concession company. 


154,535 
PB91-960704/GAR 


Hungarian Act XVI of 1991 on Concessions (in 
Hungarian). 

Export trade information. 

1991, 14p 

Text in Hungarian. This Standing Order was provided 
Pe NTIS by Office of General Counsel, Washington, 


Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Law in Hungarian setting up means (Contract of Con- 
cession) by which local and state government can 
convey functions which are exclusively reserved for 
the state and local governments; contains provision on 
the tender for the grant of concession; concession 
contract; and the concession company. 


154,536 


PB91-960824/GAR PC A03 

Romanian Resolution No. 239 of 3/91 on the 

— Stage of the Liberalization of Prices and 
ees. 

Export trade information. 

1991, 11p 

This Standing Order was provided to NTIS by Office of 

General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 

account required ($150 for single category or $500 for 

all categories). 


Resolution dealing with setting and determination of 
prices for various types of goods. Contains an index of 
goods and prices for wholesale and retail. 


154,537 


PB91-960825/GAR PC A03 
Romanian Law No. 26 of 11/90 on Registry of 
Trade. 

Export trade information. 

1991, 17p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Procedures for registering businesses with the trade 
registry in order to carry on business in Romania. 


International Commerce, Marketing, & 
Economics 


154,538 


AD-A236 963/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

U.S. National Interests in the Asia-Pacific Region. 
Study project. 

D. A. Martin. 22 Apr 91, 35p 


The Asia-Pacific region accounted for 36 percent of 
U.S. world trade in 1988. The United States and Japan, 
collectively, generate more than one-third of the 
world’s gross national product and possess the largest 
economies, estimated at $8 trillion in 1989. Japan is 
the world’s economic super-power, but other countries 
in the region are increasing their share of world com- 
merce. Southeast Asia is currently outstripping North- 
east Asia as the world’s fastest growing sector. If pre- 
dictions are correct that a megamarket will emerge 
from the countries of Hong Kong, Singapore, South 
Korea, Taiwan, Thailand, Indonesia, and Malaysia, the 
ee may become the recipient of more than half of 
U.S. world trade. Trends within the Asia-Pacific region 
influence the economic and strategic well-being of the 
United States. This paper explores the current strate- 

ic, economic and political influences on selected 

lortheast and Southeast Asia countries and how they 
affect and influence U.S. interests and policies. It brief- 
ly examines the Soviet Union’s position as an Asian 
country, U.S. basing rights in the Philippines, and cur- 
rent trends in the Northeast and Southeast Asia coun- 
tries. 


154,539 


MIC-91-03716/GAR PC E07/MF E01 
Conference Board of Canada, Ottawa (Ontario). 





Globe ‘90 highlights: in business for aera 
The transition to sustainable development. 

wo and B. Hull. c1990, 86p ISBN-0-88763- 
Text in English and French (Bilingual). Globe Confer- 
one (1990: Vancouver, B.C.) French ed. on the same 
iche 


Globe ‘90, the international trade fair and conference 
held in Vancouver in March 1990, ao. together 
government, industry and environmental groups to 
identify practical solutions to the problems that con- 
front the national and global communities. This report 
documents the accomplishments of the conference, 
providing a synopsis of the main themes of environ- 
mental protection, sustainable development, the re- 
structuring of national and international economic life 
to think globally and act locally, the need for leadership 
to mobilize for change and for a new process of deci- 
sion making, and education and training. 


154,540 
PB91-213959/GAR PC A10/MF A03 
Conseil de Cooperation Douaniere, Brussels (Bel- 
= Harmonized Systems Committee. 

eport to the Customs Co-Operation Council on 
= Sixth Session of the Harmonized System Com- 
mittee. 
1 Nov 90, 211p REPT-36.300E 
See also Fifth Session, PB90-234972 and Seventh 
Session, PB91-213967. 


The Harmonized System Committee held its sixth ses- 
sion from October 22 to November 1, 1990 at the 
headquarters of the Customs Co-operations Council in 
Brussels. The document is the report of the Committee 
on the meeting. 


154,541 
PB91-213967/GAR PC A11/MF A03 
Conseil de Cooperation Douaniere, Brussels (Bel- 
ium). Harmonized Systems Committee. 
eport to the Customs Co-Operation Council on 
the Seventh Session to the Harmonized System 
Committee. 
19 Apr 90, 248p REPT-36.600E 
See also Sixth ession, PB91-213959. 


The Harmonized System committee held its seventh 
session from April 8-19, 1991 at the headquarters of 
the Customs Co-Operations Council in Brusselis. The 
document is the report of the Committee on the meet- 
ing. 


154,542 

PB91-214031/GAR PC A03/MF A01 
International Trade Administration, Washington, DC. 
Doing Business in the Province of Quebec. 

K. A. Moody. Jul 91, 33p 


The U.S. business community can reap — benefits 
in the French-speaking markets of Canada, the largest 
of which is the province of Quebec. Quebec repre- 
sents a significant market. U.S. companies should not 
ignore Quebec. To do well, businesses need to under- 
stand the special requirements of doing business 
there. The publication is designed to help firms enter 
Quebec markets, via either exports of goods and serv- 
ices, or foreign direct investment. 


154,543 
PB91-214775/GAR PC A11/MF A03 
Bureau of the Census, Washington, DC. 

Guide to Foreign Trade Statistics. 1991 Edition. 

Feb 91, 236p 


The publication is intended to serve as a guide to the 
various sources of foreign trade statistics and to inform 
users of the content and general arrangement of the 
data. The foreign trade statistics program is unique 
among the Census Bureau’s economic statistics pro- 
rams in that the information is not collected from 
forms sent to respondents soliciting responses as in 
the case of surveys. Rather, the information is com- 
piled from forms and automated reports filed initially 
with the U.S. Customs Service or, in some cases, di- 
rectly with the Census Bureau, for virtually all ship- 
ments leaving (exports) or entering (imports) the 
United States. Furthermore, exports to Canada are 
compiled from Canadian import data. 


154,544 

PB91-218099/GAR _ PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Forest 
Products Div. 


Wood Products: International Trade and Foreign 
Markets, June 1991. 

Foreign agriculture circular. 

Jun 91, 62p WP-2-91 

See also PB90-252289. 


U.S. solid wood products registered a nye 3 positive 
trade balance in the first quarter of 991 with exports 
exceeding imports by $522 million. The trade surplus 
increa: by 21 percent compared to the first quarter 
of 1990. Exports declined for the first time since the 
first quarter of 1990, but imports dropped more sharply 
with the decline in softwood lumber imports account- 
ing for most of the increase in the trade —— Signifi- 
cant developments described include: ummary of 
Panel Product Industry in Eastern Eur United 
States Terminates Section 210 on Cedar Shakes and 
Shingles; Thailand Furniture Fair; Chilean Wood Furni- 
ture Exports Expanding; Malaysian Government Takes 
Control of Sabah Log Exports; and Status of USDA/ 
CCC Export Credits for Wood Products. 


154,545 
PB91-960504/GAR 
——— — on Turnover and Excise Tax im Bur 


— 1. 
at". trade information. 


1991, 
Text in Bulgarian, This Standing Order was provided to 
NTIS by Office of General Counsel, Washington, DC. 
Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


No abstract available. 


154,546 
PB91-960505/GAR 
Bulgarian Law on Currency Regulations (in ao 
ian), 1991. 
1900 2p trade information. 
1 
Text in Bulgarian This Standing Order was provided to 
NTIS by Office of General Counsel, Washington, DC. 
Paper copy aiso available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


No abstract available. 


154,547 

PB91-960506/GAR P 
Bulgarian Trade Act of 6/91 (in Bulgarian). 
Export trade information. 

1991, 22p 

Text in Bulgarian This Standing Order was provided to 
NTIS by Office of General Counsel, Washington, DC. 
Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


'C A03 


No abstract available. 


154,548 

PB91-960643/GAR PC A03 
Hungarian Rules of Law in Force Nr. 1/21-24 (10/ 
15/91-11/1-15/91). 

Export trade information. 

1991, 318p 

Text in Hungarian, German, and English. This Standing 
Order was provided to NTIS by Office of General 
Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Act IV of 1959 on the Civil Code of the Republic of 
Hungary is presented. 


154,549 
PB91-960644/GAR PC Al 
Hungarian Rules of Law in Force Nr. 11/5 (3/ 1/81), 
Export trade information. 
1991, 85p 
Text in Hungarian, German, and English. This Standing 
Order was provided to NTIS by Office of General 
Counsel, Washington, DC. 
Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Unified Text is presented of Act XXIV of 1988 regard- 
ing investments by non-residents in Hungary with sub- 
sequent amendments and supplements; Act LXXXVI 


154,554 


BUSINESS & ECONOMICS 
General 


of 1990 on the Prohibition of Unfair Market Practices; 
Law LXXXVII of 1990 on the Fixing of Prices. 


154,550 
PB91- enemy AE 
Romanian Resolution 8/91 Concerning the Ensur- 
pe Let amin Ad neha —aghae 
ucts Provided in the Material Balance Shee’ 


map trade information. 
This Standing Order was poles to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Resolution dealing with import of goods and ensuring 
of necessary funds for these imports. 


PB91-06080/GAR A02 


Text in English and Romanian. This Standing Order 
was provided to NTIS by Office of General Counsel, 
Washington, DC. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Text is presented in English and Romanian, of resolu- 
tion on financial measures as additional export incen- 
tives. 


General 


154,552 

AD-A236 905/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Economic Competitiveness in the Post Cold War 
Environment. 

Study project. 

W. N. Gethers. 18 Mar 91, 44p 


The recent political changes that have taken place in 
the Soviet Union and Eastern Europe have apparently 
ended the Cold War between the East and West. With 
these changes, it appears that the importance of mili- 
tary power will diminish while economic power will 
become more significant. This paper will examine and 
discuss America’s economic competitiveness in the 
post cold war environment. The introduction provides 
relevancy of the topic and a brief historical background 


competitive position along with its challengers. The 
challengers include Japan, the East Asian countries of 
Singapore, South Korea, as and Hong Kong, re- 
ferred to as the ‘Asian Tigers’ , the European commu- 
nity nations, and other rising economic powers. Eco- 
nomic competitiveness is reviewed primarily from a 
macro economic point of view with some micro eco- 
nomic issues included. The net assessment of the U.S. 
position relative to its challengers will be reviewed and 
conclusions provided. Recommendations for changes 
in U.S. economic strategy to become more competitive 
will be provi 


154,553 
Prete ewe yr al PC A08/MF A01 


DC. Office of 


Monthly energy ane ‘May 1991. 

28 May 91, 152p DOE/EIA-0035(91/05) 

Portions of this document are illegible in microfiche 
products. 


This report presents current data on production, con- 
sumption, stocks, imports, exports, and prices of the 
principal energy commodities in the United States. 
Also included are data on international production of 
crude oil, consumption of petroleum products, petrole- 
um stocks, and production of electricity from nuclear- 
powered facilities. 58 tabs. 


154,554 
N91-24952/4/GAR PC A02/MF A01 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Balancing Reliability and Cost to CHOOSE the Best 
Power Subsystem. 

R. C. Suich, and R. L. Patterson. 1991, 7p NAS 
1.15:104453, E-6294, NASA-TM-104453 

Contract NAG3-1100 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, MA, 4-9 Aug. 1991; 
Sponsored by the American Nuclear Society, Sae, the 
American Chemical Society, Aiaa, Asme, lee, and the 
American Inst. Of Chemical Engineers. 


A mathematical model is presented for computing total 
(spacecraft) subsystem cost including both the basic 
subsystem cost and the expected cost due to the fail- 
ure of the subsystem. This model is then used to deter- 
mine power subsystem cost as a function of reliability 
and redundancy. Minimum cost and maximum reliabil- 
ity and/or redundancy are not generally equivalent. 
Two example cases are presented. One is a small sat- 
ellite, and the other is an interplanetary spacecraft. 


154,555 

PB91-220145/GAR PC A04/MF A01 
Department of Commerce, Washington, DC. Office of 
Business Analysis. 

National Trade Data Bank Users Guide: A Guide to 
Understanding and Using the NTDB CD-ROM (Up- 
dated to Include the New Features of BROWSE Ii). 
Aug 91, 74p 

See also PB90-214933 and CD-ROMs PB91-159960 
and PB91-159961. 


The National Trade Data Bank (NTDB) puts the most 
recent trade promotion, ‘how-to’, and international ec- 
onomics data from 15 Federal Agencies onto one 
pocket-size disc. The entire NTDB, comprising over 
100,000 documents, tables and time series, is con- 
tained on one disc updated monthly. The disc contains 
two search and retrieval po NTDB BROWSE 
and ROMWARE(R). NTDB BROWSE is intended for 
users with basic computer skills and requires no spe- 
cific knowledge of Federal data. ROMWARE is a re- 
trieval program developed by Nimbus Information Sys- 
tems, designed for use by more sophisticated comput- 
er users. The manual assists users in retrieving text 
documents, tables, time series and trade contact ad- 
dresses using NTDB BROWSE. 
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154,556 
DE91010853/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Thin film x-ray quantitation: New insights with the 
aid of Monte Carlo calculations. 

J. R. Michael, A. D. Roming, and J. |. Goldstein. 
1991, 13p SAND-91-0671C, CONF-910870-11 
Contract AC04-76DP00789 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 —_— by Department of Energy, Washing- 
ton, DC. 


Short communication. 


154,557 

DE91011501/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Using quartz crystal microbalances to simulta- 
neously sense mass accumulation and solution 


operties. 
eet Martin, V. E. Granstaff, G. C. Frye, and A. J. 
Ricco. 1991, 18p SAND-91-0064C, CONF-9106116-4 
Contract AC04-76DP00789 
Transducers ‘91 conference, San Francisco, CA 
(USA), 23-27 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


A lumped-element equivalent circuit model is present- 
ed that describes the near resonance electrical char- 
acteristics of a quartz crystal microbalance (QCM) si- 
multaneously loaded by a surface mass layer and a 
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contacting liquid. The model was derived by solving 
the boundary-value problem for coupled mechanical 
displacement and electrical potential; this results in cir- 
cuit elements that are explicitly related to physical 
properties of the quartz, the perturbing mass layer, and 
the contacting liquid. The effects of mass and/or liquid 
loading on the admittance-vs.-frequency behavior are 
predicted from the model and compared with experi- 
mental impedance analyzer measurements. Surface 
mass accumulation causes a simple translation in fre- 
quency of the resonance peak, while increasing the 
density-viscosity product of the contacting solution 
causes both a translation and damping of the reso- 
nance peak. Using the model, changes in surface 
mass can be differentiated from changes in solution 
properties. 15 refs., 5 figs. 


154,558 

DE91011923/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

— x-ray gauging of mulitple-element ma- 
terials. 

D. L. Lewis, C. M. Logan, and M. R. Gabel. Feb 91, 
15p UCRL-JC-104111, CONF-910399-3 

Contract W-7405-ENG-48 

American Society for Nondestructive Testing spring 
conference, Oakland, CA (USA), 18-22 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


We have developed a system for elemental quantifica- 
tion of materials with known constituents. It utilizes an 
x-ray tube to generate a photon spectrum and an 
energy-dispersive detector to measure the photon 
transmission of a material at selected energies. The 
abundance of each element is than iteratively extract- 
ed using characteristic attenuation coefficients and the 
material bulk density and thickness. 4 figs. 


154,559 

DE91011949/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

—" resolution of x-ray microanalysis in thin 
oils. 

D. B. Williams, J. |. Goldstein, J. R. Michael, and A. 
D. Romig. 1991, 17p SAND-91-0855C, CONF- 
910870-12 

Contract AC04-76DP00789 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 —_— by Department of Energy, Washing- 
ton, DC. 


This paper is about the spatial resolution of x-ray mi- 
croanalysis in thin foils. The theory of the scattering of 
an electron beam with a thin foil is discussed. 


154,560 

DE91012506/GAR 

Oak Ridge National Lab., TN. 
Fixed-wavelength R2Pi/tandem mass spectrome- 
try for mixture analysis in the quadrupole ion trap. 


PC A03/MF A01 


D. E. Goeringer, G. L. Glish, and S. A. McLuckey. 
1991, 13p CONF-9105181-2 

Contract AC05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Many aromatic molecules have strong absorption 
bands in the uv which are rather broad at room temper- 
ature; the ionization potentials for many such polyato- 
mics are also often less than 9 eV. Therefore, they can 
be ionized with high efficiency by resonance enhanced 
two-photon ionization (R2PI) using the frequency- 
quadrupled output of the Nd:YAG laser at 266 nm (4.7 
eV). Because the degree of fragmentation accompa- 
nying R2PI is a function of laser power, mass spectro- 
metric analysis of such fragments also can often im- 
prove the specificity of the overall analysis. However, 
in the case of organic mixture analysis, the complexity 
of R2PI/fragmentation mass spectra may compromise 
compound identification tandem mass spectrometry 
(MS/MS) can also enhance the specificity of analysis 
over that provided by a single stage of mass spectrom- 
etry. Although R2PI!/fragmentation and MS/MS can 
yield complementary data, situations may often occur 
in which the spectra reveal no unique structural infor- 
mation. Nevertheless, the combination of R2PI and 
MS/MS can still provide an advantage over the use of 
R2PI alone. 


154,561 
DE91012507/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


Enhancement of mass resolution in the quadru- 
pole ion trap via resonance ejection. 

D. E. Goeringer, S. A. McLuckey, and G. L. Glish. 
1991, 13p CONF-9105181-3 

Contract ACO05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The Finnigan MAT ion trap mass spectrometer (ITMS) 
has unit mass resolution and a nominal upper mass/ 
charge limit of only 650 when operated in the standard 
mass-selective instability method for acquiring mass 
spectra. Mass resolution up to (approx)2500 can be 
achieved with the use of the axial modulation tech- 
nique. lons can also be ejected at a q(sup z) value 
other than that corresponding to the mass-selective in- 
stability boundary by application of an auxiliary signal 
to the end-cap electrodes. When the frequency of this 
signal is resonant with the secular frequency for a par- 
ticular m/z, such ions can become kinetically excited 
and ejected from the trap via a process known as reso- 
nance ejection. We demonstrate the capability to 
mass-selectively isolate or eject ions over a wide mass 
range and to generate mass spectra of electrospray- 
generated ions by scanning the frequency of the reso- 
nance ejection signal applied to the end-cap elec- 
trodes. A block diagram of the experimental modifica- 
tions to the ITMS required for frequency-swept reso- 
nance ejection is shown. 2 refs., 5 figs. 


154,562 

DE91012519/GAR 

Oak Ridge National Lab., TN. 
‘Spontaneous’ cluster decomposition in a quadru- 
pole ion trap. 

K. G. Asano, S. A. McLuckey, G. L. Glish, and J. E. 
Bartmess. 1991, 13p CONF-9105181-4-Extd.Abst 
Contract ACO05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


PC AC3/MF A01 


Cluster ions normally found in high pressure ion 
sources are not usually observed under chemical ioni- 
zation conditions in the quadrupole ion trap. This is 
mainly due to the lower pressures in the ion trap which 
affect third body stabilization. But, even for cluster ions 
injected from an external source, decomposition is ob- 
served. By injecting cluster ions of known stability and 
measuring the decomposition rate as a function of 
pressure and time, we can determine what affects vari- 
Ous parameters have on the internal ion temperatures 
in the quadrupole ion trap. The desolvation experi- 
ments were carried out by injecting ions formed via 
electrospray into the quadrupole ion trap. The atmos- 
pheric sampling glow discharge ionization (ASGDI) 
source served as the interface between atmosphere 
and the vacuum chamber. Protonated water clusters 
were formed by spraying distilled water at a flow rate of 
1 uL/min and protonated methanol clusters were 
formed by spraying HPLC grade methanol at 1 uL/min. 
Since fragmentation of ions upon injection into an ion 
trap has been observed in our lab as well as others, we 
needed to determine if ions are “excited” during injec- 
tion. Therefore, the cluster ion mass spectra from the 
ion trap was compared to the cluster ion mass spectra 
from a quadrupole mass filter using the same interface 
and electrospray conditions. The results showed that, 
under the ion injection conditions used in this study for 
both the water and methanol clusters, significant inter- 
nal excitation did not occur during injection. The clus- 
ters, therefore, acquired the necessary energy for dis- 
sociation after they were trapped. 3 refs., 3 figs., 1 tab. 


154,563 
DE91012522/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Analysis of metals in solution using electrospray 
ionization mass spectrometry. 

G. J. Van Berkel, S. A. McLuckey, and G. L. Glish. 
1991, 13p CONF-9105181-1 

Contract ACO5-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Electrospray ionization-mass spectrometry (ES-MS) 
has gained most of its recent attention because of the 
ability to produce multiply charged ions from very large 
biomolecules making them amenable to analysis 

most modern mass spectrometers. However, ESMS 





is equally well suited for compounds of low or moder- 
ate molecular weight that are difficult to volatilize intact 
by others methods. Moreover, the early work of Fenn 
and co-workers (1,2) and recent reports by Kebarle 
and co-workers (3,4) attest to the applicability of ES- 
MS to the study of the gas-phase chemistry of multiply 
solvated or coordinated metal ions. The utility of ES- 
MS for the analysis of metals in solution derives in part 
from the facility with which the metal ions are solvated 
by or form complexes with the ES solvent or other rea- 
gents added to the solvent. Solvation and complexa- 
tion can be a hindrance, however, in the analytical ap- 
plication of ES-MS to the analysis of metals in solution, 
especially solutions of metals in water. The data pre- 
sented here demonstrate that many of the problems in 
the ES-MS analysis of metals can be overcome by 
complexing the metals with crown ethers and/or ex- 
tracting the metals from water into an organic phase 
using crown ethers. 5 refs., 4 figs. 


154,564 

DE91012542/GAR 

Oak Ridge National Lab., TN. 

Methods for preforming ions in solution from com- 
unds not normally amenable to electrospray 

jonization. 

G. J. Van Berkel, S. A. McLuckey, and G. L. Glish. 

1991, 12p CONF-9105181-5 

Contract AC05-840R21400 

American Society for Mass Spectrometry (ASMS) 

meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 

sored by Department of Energy, Washington, DC. 


Short communication. 


PC A03/MF A01 


154,565 
DE91012953/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Reactive collisions of multiply charged ions de- 
rived from rome wat: 

S. A. McLuckey, G. L. Glish, and G. J. Van Berkel. 
1991, 12p CONF-9105181-9 

Contract AC05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


As part of our recent efforts to develop and apply qua- 
drupole ion trap techniques to multiply charged ions 
derived from electrospray we have embarked on a 
study of the ion/molecule reaction chemistry of multi- 
ply charged ions. To date, these studies have been re- 
stricted primarily to gas-phase Bronsted acid-base re- 
actions and, within this class, to reactions of multiply 
anna ce molecules with small gaseous bases. We 

ave, however, studied a limited number of reactions 
involving proton transfer from gaseous acids to multi- 
ply charged anions. The goals of this effort are to un- 
derstand fundamental aspects underlying the phe- 
nomenology of these reactions and to identify, maxi- 
mize, and exploit the information that they can provide. 
All experiments were carried out with a Finnigan-MAT 
ion trap mass spectrometer modified to allow ions 
formed by electrospray to be injected into the ion trap. 
The procedures necessary to form, inject, and analyze 
multiply charged ions have been described. For ion/ 
molecule reaction studies a gas-phase base is admit- 
ted into the vacuum system to a pressure of roughly 1 
(times) 10(sup (minus)7) torr. At this pressure, a mass 
spectrum can be obtained with minimal effect of the 
base provided the time between ion injection and 
mass analysis does not exceed rougnly 50 ms. Howev- 
er, with delay times on the order of a few hundred ms 
reactions with rate constants on the order of 10(sup 
(minus)9) cm(sup 3)-molecule(sup (minus)1)-s(sup 
(minus)1) can proceed largely to completion. Gas- 

hase bases used to date include in order of increas- 
ing basicity; ammonia dimethylamine, 1,6-hexanedia- 
mine, and  N,N,N(prime),N(prime)-tetramethyl-1,8- 
naphthalenediamine. All of the results observed thus 
far can be rationalized as pip may the formation of a 
proton-bound complex. The fate of the complex deter- 
mines whether or not proton transfer takes place, 
adduct formation occurs, or no net reaction is ob- 
served. 5 refs., 2 figs. 


154,566 

DE91619432/GAR PC A03/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
Setting up and performance of a laser enhanced 
ionisation spectrometer. : 

L. C. Chandola, P. P. Khanna, and M. A. N. Razvi. 
1990, 32p BARC-1510 

U.S. Sales Only. 


A laser enhanced ionisation (LEI) spectrometer has 
been successfuly set up around an excimer laser 
pumped dye laser. The performance of the spectrome- 
ter has been tested by analysing sodium in water solu- 
tions. A straight line working curve has been obtained 
in the concentration range of 1-1000 ng/ml of Na. The 
effect of parameters like laser power, ion collector 
electrode voltage and the load resistance on LEI sig- 
nals has been investigated. The spectrometer is useful 
not only for analytical purposes but also for laser spec- 
troscopic studies of species formed in flames, study of 
phenomenon of combustion etc. (author). 1 tab ., 10 
figs., 5 refs. (Atomindex citation 22:019710) 
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N91-24341/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Determination of Alloy Content from Piume Spec- 
tral Measurements. 

G. C. Madzsar. 1991, 15p NAS 1.15:104442, E-6280, 
NASA-TM-104442 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


The mathematical derivation for a method to deter- 
mine the identities and amounts of alloys present in a 
flame where numerous alloys may be present is de- 
scribed. This method is applicable if the total number 
of elemental species from all alloys that may be in the 
flame is greater than or equal to the total number of 
alloys. Arranging the atomic spectral line emission 
equations for the elemental species as a series of si- 
multaneous equations enables solution for identity and 
amount of the alloy present in the flame. This tech- 
nique is intended for identification and quantification of 
alloy content in the plume of a rocket engine. Spec- 
troscopic measurements reveal the atomic species 
entrained in the plume. Identification of eroding alloys 
may lead to the identification of the eroding compo- 
nent. 
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PB9$1-216291/GAR PC A03/MF A01 
Environmental Research Lab., Athens, GA. 
Techniques Affecting Precision and Accuracy in 
Hydrolysis Rate Constant Determinations of Vola- 
tile Organic Compounds Using Jeffers’ Zero Head- 
space Reaction Bulbs. 

Journal article. 

C. D. Trusty, and J. J. Ellington. c1991, 22p EPA/ 
600/J-91/137 

Pub. in Analytical Letters 24, n2 p327-344 Feb 91. Pre- 
pared in — with Technology Applications, 
Inc., Athens, GA. 


A recently published method for measurement of hy- 
drolysis rate constants for volatile organic compounds 
in aqueous samples was adopted for use in the labora- 
tory. In applying the method, the authors developed 
the capability to make the zero-headspace reaction 
bulbs and used them to measure the hydrolysis rate 
constant for 1,1,1-trichloroethane. After establishing 
and mastering the critical points of the technique, they 
were able to determine an acceptable neutral hydroly- 
sis rate constant (kn=7.98 E-2, 115 C) that was within 
17% of the value calculated using the Arrhenius pa- 
rameters of Jeffers’ method. A detailed description of 
their experiences while learning this technique and be- 
coming proficient in its use is provided in the belief that 
the experience would benefit other analytical chem- 
ists. (Copyright (c) Marcel Dekker, Inc., 1991.) 
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AD-A236 410/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 

Silicon Ceramics with a Dash of Boron. 

D. Seyferth, H. Plenio, W. S. Rees, and K. Buechner. 
10 May 91, 15p Rept no. TR-33 

Contract N00014-82-K-0322 


This review deals with the synthesis of cross-linked si- 
lazanyl borazine polymers that are excellent precur- 
sors for BN/Si3N4 composites, with decaborane-dia- 
mine polymers that serve as BN precursors and with 
the serendipitous discovery of an ortho-carborane. 
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AD-A236 476/8 

Minnesota Univ., Minneapolis. 

Rigid Rod Ol Form 
Films. 

Technical rept. 

V. Cammarata, C. J. Kolaskie, L. L. Miller, and B. J. 

Stallman. 1990, 5p Rept no. TR-9 

Contract N00014-90-J-1569 

Availability: Pub. in Jni. Chem. Soc., Chemical Commu- 

nications, n18 p1290-1292 1990. Available only to 

DTIC users. No copies furnished by NTIS. 


Langmuir-Blodgett (LB) films are traditionally formed 
from amphiphilic molecules of a polar head 
group and an aliphatic chain. It has been shown, how- 
ever, that certain long, rigid aromatic compounds with 
no aliphatic tail (molecular lines) can be compressed 
on a water surface to form organized monolayers. In 
this paper we report that linear olioimides behave simi- 
larly and that mono- and multi-layer films can be pro- 
duced on various substrates using the horizontal-lifting 
method. The spectroscopic studies demonstrate the 
anisoptropic structure of these films. These oligomide 
films are of special interest because of the importance 
of polyimide films in microelectronics, and because 
there are so few examples of LB films made from mol- 
ecules which lack the traditional aliphatic tail. 


Not available NTIS 
it. of Chemistry. 
Langmuir- 
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AD-A236 589/8/GAR PC A03/MF A01 


Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
Synthesis, Structure, and Properties of Anti-per- 
= Nitrides Ca3MN,M=P,As,Sb,Bi,Ge,Sn, and 


Technical rept. 

M. Y. Chern, D. A. Vennos, and F. J. DiSalvo. 30 
May 91, 30p Rept no. TR-8 

Contract N00014-91-J-1269 


A family of anti-perovskite nitrides of the formula 
Ca3MN, where M is a Group IV or a Group V element, 
is reported. Ca3BiN, synthesized by mixing and press- 
ing powders of Ca3N2 and Bi into a pellet and subse- 
quently heating the pellet at 1000 deg C in flowing, dry 
N2 gas, is prototypical of this family of compounds. 
The bismuth in Ca3BiN has an uncommon oxidation 
state of 3- as suggested by the properties (semicon- 
ducting and diamagnetic) of the compound. The anion- 
ic bismuth can be substituted for by other trivalent 
anions Sb(3-), As(3-), and P(3-) as expected. The 
structure of Ca3AsN and Ca3PN are distorted from the 
simple cubic anti-perovskite cell at room temperature 
because of the small size of As(3-) and P(3-). More 
interestingly, Ca3N2 also reacts with Ge, Sn, and Pb at 
1300 deg C to form similar anti-perovskites, resulting in 
metallic phases and the unusual open shell oxidation 
state of (3-) for the Group IV elements. 
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AD-A236 658/1 Not available NTIS 
Minnesota Univ., Minneapolis. Dept. of Chemistry. 
Electrochemistry and Near Infrared Spectra of 
Anion Radicals Containing Several imide or Qui- 
none Groups. 

Technical rept. 

S. R. Rak, T. H. Jozefiak, and L. L. Miller. 1990, 9p 
Rept no. TR-6 

Contract N00014-90-J-1569 

Availability: Pub. in Jnl. of Organic Chemistry, v55 
p4794-4801 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


A series of aromatic compounds possessing imide and 
quinone electron-acceptor groups were prepared 
using Diels-Alder reactions. These linear, aromatic 
compounds were studied using cyclic voltammetry and 
reduced electrochemically to produce solutions of the 
corresponding anion radicals. The anion radical near- 
infrared spectra were recorded and showed bands 
over the range 700-1700 nm. There have been few re- 
ports on the electronic absorption spectra of anion 
radicals, and these have been limited to rather simple 
compounds. Even so, the results are interesting be- 
cause the ions absorb at long wavelengths in the visi- 
ble or near-infrared (NIR). NIR absorbers are of grow- 
ing interest because of applications in communications 
and optical storage, and it is appropriate to study some 
more complex anion radicals in order to understand 
their optical properties. 


154,573 
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Duke Univ., Durham, NC. Dept. of Chemistry. 

Use of Silylarsines to Prepare Gallium-Arsenic 
Compounds. 

Technical rept. 

R. L. Wells. 5 Jun 91, 39p Rept no. DU/DC/TR-20 
Contract N00014-89-J-1545 


A number of gallium arsenic compounds/systems 
have been realized by applying the general method of 
synthesis referred to as dehalosilylation between a si- 
lylarsine and a halogallane. Among those prepared are 
bis and tris(arsino)gallanes, with one of the latter being 
isolated as the monomer, a compound containing a 
single Ga3As unit, and compounds containing rings 
with arsenic, halogen mixed-bridging of gallium cen- 
ters. Also, this method has been utilized to prepare 
gallium arsenide. The methodologies developed in 
these studies are currently being applied to the synthe- 
sis of additional new gallium arsenic compounds/sys- 
tems, and they are finding much practicality in the syn- 
thesis of other related Ill-V species. For example, we 
have recently isolated and characterized the indium- 
arsenic compound, as well as its phosphorus analog. 
The fact that these two indium compounds can be pre- 
pared adds credence to our suggestion that mixed- 
bridge compounds may be common species in the 
area of chemistry involving the heavier elements of 
Groups III and V. 


154,574 

AD-A236 812/4/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 

Studies of Oxide Anions. 

Final rept. Jul 89-Jun 90. 

A. W. Castleman. Jun 91, 55p 

Contract F30602-88-D-0028 


Several metal and metal oxide anion sources were 
used to investigate the formation and reactivity of spe- 
cies of relevance to the AFGL program. A new class of 
reactions were identified between anions of the form 
HxMyOz for several metals including M=W, Ta, Ti, 
Mo, and HCl. The reactions have analogy to acid-base 
reactions. in another series of experiments, reactions 
of Al and these clusters bound with V and or Nb, with 
O2 were investigated. It was found that the Jellium 
model, though by no means a compendious concept, 
provides a guide to the electronic structure of 
clusters and their general patterns of reactivity. 


154,575 

AD-A236 883/5/GAR PC A03/MF A01 
Advanced Technology Materials, Inc., Danbury, CT 
Volatile Barium Beta-Diketonate Polyether Ad- 
ducts. Synthesis, Characterization and Metalor- 
ganic Chemical Vapor Deposition. 

Technical rept. 

R. A. Gardiner, D. W. Brown, P. S. Kirlin, and A. L. 
Rheingold. 31 May 91, 34p Rept no. TR-4 

Contract NO0014-90-C-0201 


The 2,5,8,11,14-pentaoxaheptadecane (tetraglyme) 
adducts of barium complexes of 1,1,1,5,5,5-hexa- 
fluoro-2,4-pentanedione (H(hfacac(), 1,1,1,-trifluoro- 
2,4-pentanedione (Htfacac) and 2,2,6,6-tetramethyl- 
3,5-heptanedione (H(thd)) have been prepared and 
characterized by X-ray crystallography, H and C nmr 
spectroscopies, melting and sublimation points, and 
elemental analysis. The thermal stability of the com- 
plexes is related to their solid state structure in which 
the coordination number around the barium atom is 
nine with a monocapped, twisted square prism struc- 
ture. Metalorganic chemical vapor deposition experi- 
ments were performed using the 1,1,1,5,5,5-hexa- 
fluoro-2,4-pentanedionate and 1,1,1-trifluoro-2,4-pen- 
tanedionato complex; the 2,2,6,6-tetramethyl-3,5-hep- 
tanedionate complex dissociated prior to sublimation. 
The as-deposited barium fluoride films were character- 
ized by scanning electron microscopy and energy dis- 
persive x-ray spectroscopy. 


154,576 
DE91012084/GAR 
ee oe Livermore National Lab., CA. 


aerogels. 
c T. Alviso, and R. W. Pekala. Apr 91, 22p UCRL- 
JC-104674, CONF-910812-3 
Contract W-7405-ENG-48 
National meeting of the American Chemical Society 
(ACS) (202nd), New York, NY (USA), 25-30 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


The ability to tailor the structure and properties of aero- 
gels at the nanometer scale opens up exciting possi- 
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bilities for these unique, low density materials. Tradi- 
tional inorganic aerogels have been formed from the 
hydrolysis and condensation of metal alkoxides (e.g. 
tetramethoxy silane). Previously, we reported the syn- 
thesis of organic aerogels based upon the aqueous, 
polycondensation of resorcinol with formaldehyde. Al- 
though these aerogels exhibit minimal light scattering, 
their dark red color limits their use in certain optical 
applications. In this paper, we discuss the synthesis 
and characterization of melamine-formaldehyde aero- 
gels -- a new type of — aerogel that is both color- 
less and transparent. 16 refs., 3 figs., 1 tab. 


154,577 

DE91013006/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
Synthesis and —- of novel cluster phases. 
Progress report. 

F. DiSalvo. 16 Apr 91, = DOE/ER/45298-7 
Contract FG02-87ER4529 

Sponsored by Department a Energy, Washington, DC. 


Our approach to studying the solution chemistry of 
clusters has been to first synthesize cluster phases by 
solid state reactions, then to put the cluster into solu- 
tion, and in some cases to reassemble a new cluster -- 
containing solid phase from that solution. Two aspects 
of this work have been: (1) the study of the condensed 
cluster phase, LiMo(sub 3)Se(sub 3), in which the con- 
densed clusters form linear metallic chains, and (2) the 
solution chemistry of Nb(sub 6)I(sub 11) and the solu- 
tion synthesis of Mo(sub 6)S(sub 8) like clusters. We 
have discovered several new families of compounds 
that are characterized by condensed sheets of metal 
atoms. The first class of materials has the general for- 
mula MM(prime)Te(sub 2) where we have found so far 
that M = Fe, Co, or Ni and M = Ta or Nb. While one 
— have expected to find an ordered NiAs structure 

type, or equivalently an M _ intercalated layered 
M(prime)Te(sub 2) compound, both the M and 
M(prime) are found to form a metal-metal bonded 
sheet that is bounded on the top and bottom by Te 
layers. The second class of materials also form sheet 
like structures with metal atoms sandwiched between 
two buckled layers of Te atoms. In these compounds, 
the metal atoms are bonded together to produce rib- 
bons running in one direction. 12 refs., 3 figs. 


154,578 

DE91013010/GAR PC A03/MF A01 
Marquette Univ., Milwaukee, WI. Dept. of Chemistry. 
Resonance Raman and photophysical studies of 
transition metal complexes in solution and en- 
trapped in ~~ Progress report, August 1, 
1990-March 31, 1 

J. R. Kincaid. 29 Mar ‘91, 15p DOE/ER/13619-5 
Contract FG02-86ER13619 

Sponsored by Department of Energy, Washington, DC. 


This program is subdivided into two major categories: 
(1) the study of complexes of Ru(|!) in fluid solution and 
(2) the investigation of the effects of incorporation of 
such complexes into organized assemblies. In the first 
part of this report, clear evidence is presented for the 
somewhat unexpected observation of quite specific lo- 
calization of excited state electron density on a rather 
small fragment of the coordinated asymmetric biden- 
tate ligand. Thus far, two examples of this behavior 
have been documented and the results will soon be 
submitted for publication. The second part of the 
report describes continuing efforts to develop effective 
methods for selective preparation of heteroleptic com- 
plexes within the supercages of Y-type zeolite. One 
manuscript has been submitted for publication and a 
second is now in preparation. Also described in this 
section of the report are Resonance Raman studies of 
Ru(bipyrazine)(sub 3)(sup 2+) in solutions of varying 
concentrations of H(sub 2)SO(sub 4); from 0 to 96%. 


Industrial Chemistry & Chemical 
Process Engineering 


154,579 

DE91013280/GAR PC A06/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

er nc eae impacts assessment. 
‘assbende' K. Young, and R. K. Sen. May 

91. 08 PNL-7694 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Catalyst researchers have always recognized the need 
to develop a detailed understanding of the mecha- 
nisms of catalytic processes, and have hoped that it 
would lead to developing a theoretical predictive base 
to guide the search for new catalysts. This understand- 
ing allows one to develop a set of hierarchical models, 
from fundamental atomic-level ab-initio models to de- 
tailed engineering simulations of reactor systems, to 
direct the search for optimized, efficient catalyst sys- 
tems. During the last two decades, the explosions of 
advanced surface analysis techniques have helped 
considerably to develop the building blocks for under- 
standing various catalytic reactions. An effort to couple 
these theoretical and experimental advances to devel- 
op a set of hierarchical models to predict the nature of 
catalytic materials is a program entitled “Catalysis-by- 
Design (CRD).” In assessing the potential impacts of 
CBD on US industry, the key point to remember is that 
the value of the program lies in developing a novel 
methodology to search for new catalyst systems. In- 
dustrial researchers can then use this methodology to 
develop proprietary catalysts. Most companies in- 
volved in catalyst R&D have two types of ongoing 
Pas The first type, what we call “market-driven 

are projects that support and improve upon a 
company’s existing product lines. Project of the 
second type, “technology-driven R&D,” are longer 
term, involve the development of totally new catalysts, 
and are initiated through scientists’ research ideas. 
The CBD approach will impact both types of projects. 
However, this analysis indicates that the near-term im- 
pacts will be on “market-driven” projects. The conclu- 
sions and recommendations presented in this report 
were obtained by the authors through personal inter- 
views with individuals involved in a variety of industrial 
catalyst development programs and through the three 
CBD workshops held in the summer of 1989. 34 refs., 
7 figs., 7 tabs. (ERA citation 16:020638) 


154,580 


DE91013466/GAR 
Missouri Univ.-Rolla. 
Increased separation effects by variable tempera- 
ture stepwise desorption in multicomponent ad- 
sorbed phases. 

S. Kulvaranon, M. E. Findley, and A. Liapis. 1989, 
21p CONF-890505-1 

Contract FG01-87CE15304 

International conference on fundamentals of adsorp- 
tion (3rd), Sonthofen (Germany, F.R.), 7-12 May 1989. 
Sponsored by Department of Energy, Washington, DC. 
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A desorption method has been developed to increase 
the separation obtained by adsorption-desorption 
processes where more components than desired are 
adsorbed. This method, referred to as variable temper- 
ature stepwise desorption (VTSD) is a novel desorp- 
tion, with lower temperature desorption of certain 
products and higher temperature desorption of re- 
maining products. 11 refs., 5 figs. 
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AD-A236 429/7 Not available NTIS 
Minnesota Univ., Minneapolis. Dept. of Chemistry. 
Near-Infrared Dyes. An Air-Stable Radical Anion. 
Technical rept. 

f L. Miller, and C. A. Liberko. 1990, 3p Rept no. TR- 


Contract N00014-90-J-1569 

Availability: Pub. in Chemistry of Materials, v2 n4 p339- 
340 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Dyes that absorb in the near-infrared region have re- 
ceived limited attention. NIR optical phenomena are of 
importance, however. Fiber optic transmission in silica 
is best performed at 1.3 or 1.55 microns, inexpensive 
semiconductor lasers operate throughout the NIR, and 
there is an interest in NIR dyes for optical storage. Re- 
cently, we described several anion radicals that absorb 
NIR light. These ions are composed from two or more 
electrophores and are formally mixed-valence species. 
With use of solutions, anion radicals with intense, 
narrow bands throughout the 0.8-1.9 microns range 
have been documented. For materials, chemistry 
these examples are of only theoretical interest be- 
cause they react with oxygen. We now report an anion 





radical with very long wavelength absorption that is 
quite stable in air. 


154,582 

AD-A236 769/6/GAR 

California Univ., Los A 
re of Cy 
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eles. Dept. of Chemistry. 
xy! Radical from State-Se- 
lective Photofragment Translational Spectroscopy 
po on Axial and Equatorial Conformers of lodocy- 


xane. 
Technical rept. 

J. E. Freitas, H. J. Hwang, A. B. Ticknor, and M. A. 
El-Sayed. 3 Jun 91, 21p Rept no. TR-69 

Contract N00014-89-J-1350 


lodocyclohexame (C6H111) is photodissociated and 
studied with state-selective photofragment transla- 
tional spectroscopy. Angular, velocity, and transla- 
tional energy distributions are obtained for the ground 
state and the excited state photodissociated iodine 
atoms. Both states are formed from a one photon ab- 
sorption that is dominantly parallel to the C-I dissocia- 
tion coordinate and selectively ionized multiphoton ab- 
sorption for detection. Both a fast and a slow velocity 
component are observed in the lab velocity distribu- 
tion. The relative mass peak intensity is consistent with 
assigning the fast component to excited iodine atoms 
produced from the axial conformer of iodocyclohex- 
= and the slow component from the equatorial con- 
ormer. 


154,583 

DE91009970/GAR 

Los Alamos National Lab., NM. 
Contributions of chemistry in early day Los 
Alamos. 

R. A. Penneman, and R. A. Meade. 1990, 25p LA- 
UR-91-1018, CONF-900802-18 

Contract W-7405-ENG-36 

American Chemical Society (ACS) national meeting 
(200th), Washington, DC (USA), 26-31 Aug 1990. 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


During 1943--1945, the premier physics laboratory in 
the world was at Los Alamos, but chemistry contribu- 
tions were vital. Major chemical impacts on the suc- 
cess of the Los Alamos wartime mission included elec- 
trochemistry, which found the true melting point of plu- 
tonium metal to be hundreds of Lm ae lower than 
anticipated. This discovery had profound simplifying 
effects regarding crucibles to contain molten plutoni- 
um and on its production. Other significant chemical 
contributions involved constant purification of plutoni- 
um for reuse, producing carrier-free gamma sources at 
unprecedented kilo-curie levels, and high polonium 
work. 8 refs. 


154,584 

DE91011088/GAR 

Oak Ridge National Lab., TN. 
High-tem ture fluorination studies of U, Np, Pu 
and Am. Revision. 

J. K. Gibson, and R. G. Haire. 1991, 41p CONF- 
910706-1-Rev 

Contract ACO05-840R21400 

Rare earth research conference (RERC-19) (19th), 
Lexington, KY (USA), 14-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


PC A03/MF A01 


High-temperature fluorinations of U, Np, Pu, Am, and/ 
or selected transition metal materials were carried out 
to investigate their volatile flourides. Solid samples 
containing one or more of these elements were react- 
ed with F(sub 2), CIF(sub 3), BF(sub 3) and/or O(sub 
2) gases in platinum Knudsen cells at temperatures up 
to 800d ree)C. The volatile reaction products effus- 
ing from the cell were monitored with a quadrupole 
mass spectrometer. As anticipated, it was found that 
the ease of oxidation and the highest actinide oxida- 
tion state obtained decreased when proceeding from 
U to Am. Simultaneous treatment of two or more actin- 
ides allowed direct comparison of their behaviors 
under identical synthetic conditions. In addition to the 
expected binary fluorides, volatile oxyfluorides and ox- 
ychlorides of some of these elements were also ob- 
served. Synthetic experiments aimed at the prepara- 
tion of higher valent, americium binary fluorides will 
also be discussed. 23 refs., 5 figs., 1 tab. 


154,585 
DE91011344/GAR 
Los Alamos National Lab., NM. 
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Effects of in situ alpha-particle irradiations on six 
8 anion exchange resins. 

S. F. Marsh. Apr 91, 29p LA-12055 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The effects of in situ alpha particle irradiations were 

ed on Reillex(trademark) HPQ, a recently avail- 
able macroporous copolymer of 1-methyl-4-vinylpyri- 
dine/divinylbenzene, and on five conventional strong- 
base polystyrene anion exchange resins. The polysty- 
rene resins investigated included one gel-type, 
Dowex(trademark) 1(times)4, and four macroporous 
resins: Dow(trademark) MSA-1, Amberlite(trademark) 
IRA-900, Lewatit(trademark) MP-500-FK, and 
Lewatit(trademark) UMP-950. Each resin was irradiat- 
ed in 7 M nitric acid to total absorbed doses of approxi- 
mately 500, 800, 1100, and 1,400 ads of in situ 
alpha particles from sorbed (sup 238)Pu. Each resin 
was measured for the effects of alpha radiation on dry 
weight, wet volume, and chloride and Pu(IV) exchange 
capacities. The effects for those parameters that most 
clearly reflect resin radiolysis then were compared with 
the corresponding effects from our previous study with 
gamma radiation. This comparison demonstrated that 
the resin radiolysis caused by alpha particles was gen- 
erally less than half that caused by an equivalent ae 
of gamma radiation--which is attributed to secondary 
reactions involving radiolysis products of nitric acid. 
Reillex(trademark) HPQ resin provided the greatest 
stability to alpha particles, whereas Lewatit(trademark) 
MP-500-FK was the least stable of the resins tested. 
10 refs., 6 figs., 12 tabs. 





154,586 

DE91011957/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Molecular dynamics simulations of bulk displace- 
ment threshold energies in Si. 

L. A. Miller, D. K. Brice, S. T. Picraux, and A. K. 
Prinja. 1991, 14p SAND-91-0999C, CONF-9105172-1 
Contract AC04-76DP00789 

International Energy Agency (IEA) workshop on the 
use of molecular dynamics in modeling radiation ef- 
fects and other non-equilibrium phenomena, La Jolla, 
CA (USA), 6-8 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


The energetics of bulk and surface displacement de- 


fects in silicon and the effect of low energy ion bom- 
bardment on Si(100) surfaces were studied. The 
phase of work discussed was the characterization of 
the anisotropic bulk displacement threshold energy. 
The results of the calculations for the bulk displace- 
ment threshold energies for the different directions are 
11.4 eV, 18.3 eV, 10.1 eV, and 12.5 eV for directions 
<111>, <.7041 .7041 .0915>, <100>, and 
<.9397 .2418 .2418>, respectively. These values 
were determined to 0.1 eV by the molecular dynamics 
calculations. These bulk displacement threshold ener- 
gies were used to determine the average bulk dis- 
placement threshold energy about the <111> and 
<100> for angles of 30(degree) and 20(degree), re- 
spectively, using the theoretical model outlines above. 
This resulted in an average bulk displacement energy 
through the open face of 14.8 eV in the <111> and 
11.1 eV in the <100>. These values are estimated to 
be accurate to approximately 15%. 8 refs. (ERA cita- 
tion 16:020883) 


154,587 
DE91012217/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Development of nanovolt-resolution x-ray diffrac- 
tion using resonant nuclear scattering. 

B. C. Larson, J. Z. Tischler, G. E. Ice, and P. 
Zschack. May 91, 20p CONF-9105180-1 

Contract AC05-840R21400 

Users meeting for the advanced photon source (4th), 
Argonne, IL (USA), 7-8 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The aspects needed for performing nanovolt-: esolu- 
tion scattering spectroscopy using resonant nuclear 
monochromators are available, and resonant beams 
with sufficient fluxes for selected experiments can be 
obtained using wiggler beam lines. However, the avail- 
ability of undulators on high energy synchrotrons will 
be critical to full development of this technique. 5 refs., 
4 figs. (ERA citation 16:020695) 
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DE91012299/GAR PC A03/MF A01 
Texas Univ. at Austin. Dept. of Chemistry. 


154,590 


‘attributed to the small electronic gap 


CHEMISTRY 
Photo & Radiation Chemistry 


Electron transfer reactions in microporous solids. 
Progress report, March 1 1991. 

T. E. Mallouk. May 91, 14p DOE/ER/13789-4 
Contract FG05-87ER13789 

Sponsored by Department of Energy, Washington, DC. 


We are studying the synthesis of and light-induced 
electron transfer reactions which occur within micro- 
porous materials. Some highlights of our progress in 
the last year are in the fields of: (1) electron transfer 
reactions of donor/acceptor molecules at the zeolite/ 
solution interface; (2) photochemistry of zeolite/ 
TiO(sub 2) composites; and (3) photochemistry of lay- 
ered oxide semiconductors. 9 refs. 


154,589 
DE91012669/GAR PC A03/MF A01 
Akron Univ., OH. Dept. of Chemistry. 

Dynamics of transfer excited states rele- 
vant to pho ical ee 


ress report, June 1989-March 
E. C. Lim. 1991, 15p DOE/ER/14024-1 
Contract FG02-89ER14024 
Sponsored by Department of Energy, Washington, DC. 


Photoinduced Charge Transfer (CT) processes in a 
series of N-R-N systems, where N stands for naphtha- 
lene and R_  is_ (minus)CH(sub 2)(minus), 
(minus)O(minus), etc., have Studied in solvents 
of different polarity. In N-CH(sub 2)(minus)N and N-O- 
N, time-resolved emission spectra that initial 
naphthalene-like monomer band undergoes gradual 
shift and broadening to yield a structured emission at 
longer wavelength, as the delay after the laser excita- 
tion is increased. Further delay leads to mostly struc- 
tureless band at still longer wavele: , which resem- 
bles the bicimer emission in polar solvents. Formation 
of the precursor state, and hence the CT state, is 
shown to involve rotation of one electronically excited 
moiety with respect to the other to form a twisted struc- 
ture. Studies of the kinetics of these systems under 
varying experimental conditions show that the twisted 
intramolecular CT state can be formed on nanosecond 
time scales by one-photon excitation of one of the 
chromophores into a singlet state or on microsecond 
time scales by two-photon excitations of both chromo- 
phores into the lowest triplet state. The fluorescence 
excitation and dispersed fluorescence spectra of the 
van der Waals complexes of fluorene with durene, 
1,2,4,5-tetrafluorobenzene, and 1,2,4,5-tetrachloro- 
benzene have been studied in supersonic jets. The flu- 
orene/tetrachlorobenzene system, unlike the others, 
exhibits exciplex formation upon excitation of fluorene 
to its lowest excited singlet state (S(sub 1)). The stabil- 
ity of the fluorene/tetrachlorobenzene exciplex state is 
between S(sub 1) 
fluorene and S(sub 1) tetrachlorobenzene, which in- 
creases exciton resonance between the component 
molecules. 6 refs., 1 fig. 


154,590 

DE91013021/GAR PC A03/MF A01 
Columbia Univ., New York. Dept. of Chemistry. 

Laser enhanced chemical reaction studies. Tech- 
nical progress report. 

G. Flynn. 1 Dec 90, 30p DOE/ER/13937-3 

Contract FG02-88ER13937 

Sponsored by Department of Energy, Washington, DC. 


Experimental studies of dynamic molecular processes 
are described with icular emphasis on the use of a 
powerful infrared diode laser probe technique devel- 
oped in our laboratory. This technique allows us to de- 
termine the final states of CO(sub 2) (and other mole- 
cules) produced by collisions, photofragmentation, or 
chemical reactions with a spectral resolution of 0.0003 
cm(sup (minus)1) and a time resolution of 10(sup 
(minus)7) sec. Such high spectral resolution provides a 
detailed picture of the vibrational and rotational states 
of molecules produced by these dynamic events. We 
have used this experimental method to probe colli- 
sions between hot hydrogen/deuterium atoms and 
CO(sub 2), between O((sup 1)D) atoms and CO(sub 2), 
to study the final states of DCi molecules produced as 
a result of the reactions of hot Cl atoms, and to investi- 
gate the dynamics of the reaction between OH and CO 
molecules. Advances in our technique over the past 
two years have allowed us to identify and study more 
than 200 final rotational states in ten different vibra- 
tional levels of CO(sub 2) encompassing all 3 normal 
modes, many overtones, and combination states of 
the molecule. We have extended the technique to 
probe a variety of new molecules such as OCS, N(sub 
2)0, DCI, CS(sub 2) and Ci atoms (via the (sup 2)P(sub 
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3/2) (yields) (sup 2)P(sub 1/2) atomic transition). All of 
this work is aimed at providing experimental tests for 
polyatomic molecule potential energy surfaces, chemi- 
cal transition states in complex systems, and theories 
of reaction dynamics in molecules with more than 3 
atoms. We hope through these experiments to provide 
dynamical and mechanistic information of fundamental 
interest for combustion and atmospheric reaction 
processes. 86 refs. 


154,591 

DE91740759/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. de Technologie. 

Stochastic description of compounds stability 
under irradiation: Temperature, flux and cascade 
size effects. 

N. V. Doan, G. Martin, F. Haider, and P. Bellon. 
1989, 13p CEA-CONF-10109 

International conference on fusion reactor materials 
(4th), Kyoto (Japan), 4-8 Dec 1989. 

U.S. Sales Only. 


Assessing cascade size effects on compound stability 
under irradiation requires a safe stochastic description 
of the order-disorder transition under external forcing. 
To address multidimensional order parameter struc- 
tures, we introduce the Kubo Ansatz technique and 
apply it to the FCC lattice. Irradiation-induced stabiliza- 
tion of unexpected structures is predicted: a diagram 
for the respective stability of L1(sub 2), L1(sub 0) and 
disordered FCC solid solution is established. (ERA ci- 
tation 16:007915) 
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The following subject areas are covered: (1) design 
and construction of continuous flow photoreactor for 
study of oxidation of trace atmospheric contaminants; 
(2) establishment of kinetics of acetone oxidation in- 
cluding adsorption equilibration, variation of oxidation 
rate with acetone concentration and water (inhibitor), 
and variation of rate and apparent quantum yield with 
light intensity; (3) exploration of kinetics of butanol oxi- 
dation, including rate variation with concentration of 
butanol, and lack of inhibition by water; and (4) explo- 
ration of kinetics of catalyst deactivation during oxida- 
tion of butanol, including deactivation rate, influence of 
dark conditions, and establishment of photocatalytic 
regeneration of activity in alcohol-free air. 
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Garnaes, and C. B. Prater. 15 Nov 90, 4p 

Contract DE-FG05-84ER4507 

Availability: Pub. in Physical Review B, v42 n14 p9255- 
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The charge-density wave (CDW) structure and the 
atomic structure in 1 T-TaSe2 and 1 T-TaS2 have 
been —— using both the scanning tunneling micro- 
scope (STM) and the atomic force microscope (AFM). 
The scans have been carried out at room temperature 
using freshly cleaved crystals in air and in helium gas. 
The long-range electronic charge modulation induced 
by the CDW below 600 K is clearly resolved by both 
types of instruments, but the relative ratios of the 
atomic to CDW modulation amplitudes show major dif- 
ferences in the images obtained using the two types of 
instruments. 





154,594 
AD-A236 404/0/GAR 


52 VOL. 91, No. 20 


PC A03/MF A01 


Chicago Univ., IL. 
Technical Description of Project and Results Sup- 
rted by ONR N00014-87-K-0546. 
. J. Butler. 1991, 13p 
Contract N00014-87-K-0546 


Our scientific goal for the contract focused on investi- 
gating how local electronic excitation of a polyatomic 
molecule can result in selective decomposition chan- 
nels over other energetically allowed ones. The possi- 
bility of inducing bond-selective chemistry following 
local electronic excitation has, for the most part, 
eluded study in the past because of the difficulty of 
detecting reactive primary products. The measure- 
ment of product velocity and angular distributions in 
our newly constructed crossed laser-molecular beam 
apparatus via a photofragment time-of-flight technique 
overcame this obstacle and incorporated specific ca- 
pabilities crucial to elucidating the nonadiabatic transi- 
tions which result in particular dissociation pathways. 
Of central importance in our work described below is 
our success in understanding and generalizing meth- 
ods for inducing bond selective chemistry via laser ex- 
citation. While Lee and coworkers previously showed 
that direct laser excitation to an excited potential 
energy surface repulsive in a specific bond could 
induce fission of that bond, this technique for inducing 
bond selective chemistry has not been widely utilized 
for two reasons. 
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On inspection, the semiquinone 4 is expected to have 
a delocalized pi-electronic structure. Indeed, it has 
been shown that the three-ringed analogue 3 is delo- 
calized. We now report evidence that they have mixed- 
valence structures. In accord with this hypothesis are 
IR and electrochemical data as well as unusually 
broad and featureless optical absorption bands which 
extend from the visible region to the infrared. Upon the 
basis of molecular orbital calculations, we ascribe the 
surprising structure and properties to the extraordinary 
polarizability of these species which allows small ge- 
ometry or solvent perturbations to trap the charge at 
one end of the molecule. 
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S. F. Rak, C. A. Liberko, and L. L. Miller. 24 May 91, 
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Electron localization in anion radicals of aromatic com- 
pounds built with two electrophores was studied using 
Vis, NIR, IR, and ESR spectroscopy and electrochem- 
istry. N,N’,-Bis(2,5-di-tert-butylphenyl)-2,3,6,7-anthra- 
cene-dicarboximide anion radical has the odd electron 
mainly localized on the anthracene bridge. This con- 
trasts with its diquinone analog, 1, 4,8,11-pentacene- 
tetrone, which has the odd electron localized on one 
quinone at a time. The anion radical of the tetrakis-(N- 
cyanoimine) derivative of 5, 7, 12, 14-pentacenete- 
trone (3-) is delocalized. 
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3Pi(g) yields 3Sigma(u)+ Transition in N2(2)+. 
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The doubly charged ion of molecular nitrogen has 
been a prominent subject of theoretical and experi- 
mental investigation. It appeared in the earliest se- 
miempirical calculations by Hurley, Hurley and Maslen, 
and Stalherm, Cleff, Hillig, and Mehlorn on the poten- 
tial energy curves of doubly charged ions. Thulstrup 


and Andersen were the first to examine N in ab initio 
calculations, and obtained a qualitative picture of sev- 
eral low-lying electronic states. Since then, the poten- 
tial curves of the nitrogen dication have been recalcu- 
lated several times with increasingly sophisticated ab 
initio methods. 
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Availability: Pub. in Jnl. of Electroanalytical Chemistry, 
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Organized monolayers have attracted considerable at- 
tention. Of specific interest here are self-assembled 
layers which have been formed from treatment of gold 
surfaces with long chain alkyl thiols or disulfides. Inten- 
sive studies have demonstrated that densely packed, 
oriented monolayers are formed in which the alkyl 
chains are tilted at an angle of about 30 deg from the 
surface normal. Although terminally substituted alkyl 
thiols have been investigated, the range of monolayer 
compositions is still quite limited. Our interest is in the 
use of molecular lines: long, rigid aromatic molecules, 
for monolayer formation. It has been shown that such 
compounds from Langmuir-Blodgett monolayers. Here 
thiol-terminated oligoimide lines are used to form mon- 
olayers on gold. These layers should provide an inter- 
esting comparison to their alkyl-thiol counterparts as 
well as to commercially important polymide thin films. 
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Recent work from this laboratory has demonstrated 
the unusual — of ‘molecular lines’; rigid rod 
molecules with defined lengths in the nm range. It has 
been shown that these compounds which are typically 
polyacene quinones form organized monolayers, can 
be imaged using STEM, and form stable anions. The 
long wavelengths absorption bands and high conduc- 
tivity of simple salts of these anions are of consider- 
able interest and suggest that some of the anions can 
be considered to have mixed valence. Another labora- 
tory has reported molecular rods in which bicyclobu- 
tane groups were used to form small oligomers. We 
also draw attention to rigid, aliphatic spacers used to 
study electron transfer rates. 
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Recent work in this laboratory has provided evidence 
that the radical anions of polyacane diquinones have 
unusual physical properties; properties unlike those of 
those of the radical anion of monoquinones. We be- 
lieve that some of these properties arise because 
these anions, with one unpaired electron and two qui- 
none groups, are mixed-valence compounds. The 
close connection between mixed valency and the 
solid-state electrical and magnetic properties of organ- 
ic charge-transfer salts led us to study solid diquionone 
Salts. Initial results obtained on the diquinone anion 
radical salt were quite interesting since a packed 
powder of this salt had a four-point-probe conductivity 
at room temperature. This is interesting because 1:1 





anion-radical salts of this kind are usually not good 
conductors. 
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As part of a study directed toward molecular electron- 
ics, we had an occasion to prepare several polyacene- 
quinones. These compounds are linearly annulated 
with up to 11 rings in a row. The properties of these 
unusual molecules seemed of interest since they pro- 
vided rigid rods with long delocalization lengths. Our 
initial investigations, indeed, showed that these com- 
pounds could exhibit unusual physical properties. They 
form oriented monolayers, provide molecular rulers for 
electron microscopy measurements, and conducting 
salts. We have described the unusual near-infrared 
(near-IR) absorption spectra from anion radicals of 
several di-and triquinones, and in this paper we ex- 
plore that subject by using several simple diquinone 
anion radicals as models. 
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sited Diamond Particles. 
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L. H. Robins, E. N. Farabaugh, and A. Feldman. 24 

Apr 91, 43p Rept no. TR-5 

Contract N00014-90-F-0011 


Spectrally resolved cathodoluminescence (CL) image 
and spatially resolved CL spectra were obtained from 
two specimens - by hot-filament chemical vapor 
deposition. Each specimen consisted of a large 
number of unconnected diamond particles with cubo- 
octahedral and pseudo-five-fold twinned _ 
habits. The growth temperature was nominally 600 deg 
C for one specimen and 750 deg C for the other. In the 
1.5-3.5 eV range, the spectra are composed of four 
defect and impurity related bands: there are three 
bands with zero-phonon lines at 1.68 eV, 2.156 eV, 
and 2.325 eV, and one broad band centered at 2.85 
eV. A weak at 5.27 eV, due to exciton recombination, 
was also observed. Spectrally resolved images to the 
two most intense CL bands, at 2.126 eV and 2.85 eV, 
were obtained for several particles. In the low temper- 
ature specimen, bright regions in images of the 2.85 
eV band are correlated in some cases with the central 
regions of (100) facets. 
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Interim rept. 1 Jun-15 Aug 90. 

C. A. Morrison. May 91, 55p Rept no. HDL-TM-91-1 


This report provides the crystal-field splitting of Cr4+ 
in the host materials Na2TiSiO5 Y2SiBe207, 
Bi4X3012, and Bi12XO20. The strength of the crystal 
field is estimated by evaluating the coefficients of a 
multipole expansion of the crystal field for the Ti, Si, or 
Ge site and using empirical values of the radial inte- 
grals, <rk>. With the exception of the Ti site in 

ja2TiSiO7, the Si or Ge sites(D2d or S4 symmetry) 
are, to a certain degree, approximately tetrahedral. In 
the material Bi12X020 the X site (Ge or Si) has the 
cubic symmetry T. Estimated values of the parameters 
for the quadruply ionized 3dn electronic configurations 
are given for X=Ge. The energy levels are calculated 
with and without the spin-orbit interaction. 
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Structure of — at 16K by Time-of-Flight Neu- 
tron Diffracti 

Technical —. 

N. Brese, M. O’Keeffe, P. Rauch, and F. DiSalvo. 30 
May 91, 20p Rept no. TR-10 

Contract N00014-91-J-1269 


Several authors have mapped out the phase diagram 
of the Ta-N system. Gamma Ta2N crystallizes with 
close-packed metal atoms. The nitrogen atoms fill the 
octahedral sites. Epsilon-TaN has the B35 structure- 
type which consists of very densely packed metal 
atoms; nitrogen atoms fill deformed octahedral holes. 
Ta4N5 and Ta5N6 can be prepared as thin films and 
have been analyzed by electron diffraction (Terao, 
1971). At elevated temperatures, delta-TaNx forms 
with the rocksalt structure. Thin films are reported with 
the hexagonal WC structure. 
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The development of advanced airframes and propul- 
sion systems has generated significant research and 
development activity in the area of light weight, high 
temperature intermetallic alloys, e.g., alpha-two and 
gamma titanium aluminides. However, AI3Ti, an inter- 
metallic which has a low density (3.35 gcm-3) and a 
high melting point (1350 C) hes received little scientific 
scrutiny, principally because of its intrinsically low duc- 
tility. In this study, X-ray diffraction, and optical and 
electron microscopy were used to interrogate the mi- 
crostructure oa AI3Ti and AI3Ti plus copper in their as- 
cast and melt spun conditions. Rapid solidification en- 
hanced chemical uniformity and the addition of copper 
transformed the structure of AI3Ti from tetragonal 
DO22 into cubic Li2, a structure with a higher crystallo- 
graphic symmetry. 
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Lattice defects in or on crystalline materials, determine 
many technologically important properties. Reliable 
computerized simulation of such defects are of poten- 
tial value, and may be expected to contribute to a fun- 
damental understanding of the physical processes 
that determine the structure and properties of these 
materials. In the case of point defects, it is attractive to 
use quantum mechanics to describe the region of the 
crystal in proximity to the defect, perhaps embedding 
this region in an external potential determined by some 
auxiliary principle. The hope here is that the structural 
response of the lattice to the point defect may then be 
described by some method which is simpler than the 
quantum mechanical method used to describe the 
point defect itself. In the present case we begin our 
development for the case of non-metals. In many stud- 
ies performed prior to the present for such systems, 
the use of a classical shell model, based upon point 
charges, and masses, interacting by simple parameter- 
ized potentials has been successful in correlating per- 
fect-lattice equilibrium data with the ground state prop- 
erties of defects in these systems. Therefore, we begin 
our study by choosing te think of the embedding lattice 
in terms of the classical shell model. We find that it is 
possible to retain the functional form of the shell 
model, but determine all needed parameters from the 
quantum mechanical calculation, and to augment this 
functional form with appropriate angular potentials as 
well. 
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A subpicosecond wavelength-tunable high-power dye- 
laser has been developed and used to perform novel 
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experiments on multiphoton ionization and dissocia- 
tion, allowing us to draw important conclusions about 
modifications of the excited state structure of atoms 
and molecules when exposed to intense radiation. The 
laser system is based on a synchronously-pumped os- 
cillator, a pulse chirping and compression device, and 
four amplifiers. The near-Gaussian spatial beam profile 

peak power (> 10 GW) allow tion of 


extreme intensities (>1015 W/sq cm) lasting a few 
when combined with 


hundred femt t 

wavelength tunability (580-670 nm and 300-330 nm) 
reach experimental regimes that were previously inac- 
cessible. In molecular hydrogen we have shown for the 
first time that the intense field affects both the 

and the core electrons prior to ionization. In atomic 
xenon we found that, over a limited range, the AC 
Stark shifts of the 4f, 5f, 6s, and 6d levels correspond 
to the ponderomotive shift of free electrons. We have 
also performed measurements of the magnitude and 
temporal dependence of the third-order nonlinear sus- 
Ceptibility of polymers. In another first we employed 
our laser to photoionize neutral atoms argon-ion-sput- 
tered from various surfaces. The near-unit ionization 
efficiency provides an almost stochiometric measure- 
ment of the surface composition. 
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J. F. Rodriguez, D. L. Taylor, and H. D. Abruna. 
1990, 42p 


We report on the concentration dependence of the un- 
derpotential deposition of silver on well-defined 
Pt(111) electrodes. Electrochemical as well as ultra 
high vacuum surface techniques have been ed. 
We have found that when the silver ion concentration 
is 1.00 mM the electrodeposition is via adsorption in a 
well-defined manner, whereas at a concentration of 
0.005 mM the mechanism involves three dimensional 
nucleation and island formation. In addition, two mono- 
layers of silver are deposited at underpotentials but the 
Stability of the second layer is a strong function of the 
silver ion concentration in solution. When the silver ion 
concentration is 1.00 mM, rinsing the electrode (with 
a electrolyte containing no silver in solution) 
at controlled potential results in essentially complete 
removal of the second layer of silver. 
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Comment = a of the Langmuir Iso- 
therm for Kinetics. 
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C. Frenzen. 1 Apr 91, 14p Rept no. NPS-MA-91-010 

The justification for the use of the Langmuir isotherm, 
basically an equilibrium relation, to relate the subsur- 
face concentration C(t) at time t to the adsorbed sur- 
face concentration Gamma (t) depends, in many ad- 
sorption kinetics models, on the presence of two very 
different time scales. Though this was implicit in the 
recent derivation in 1, it was not ly pointed 
out. The second long time scale is soronen ty impor- 
tant because it governs the time evolution of C(t), the 
subsurface concentration, and helps to determine 
when the Langmuir isotherm approximation is valid. 
Here the Langmuir isotherm is derived mathematically 
from the adsorption kinetics equations governing the 
surface concentration, the subsurface concentration 
and the bulk phase adjacent to the surface. 
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The advent of new materials processing and fabrica- 
tion techniques has made it possible to control atomic- 
scale structure to an extent. This improved structure 
control takes os closer to synthesizing materials with a 
combination of properties tailored to the intended ap- 
plication. It is this ability to control structure that will 
accelerate the pace of technological advancement 
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which is limited by the rate of materials development. 
The methodology presented, though specific for ten- 
sile strength, should apply to an understanding of the 
origins of shear strength. The qualitatively important 
factors are the location and type of the critical points of 
the charge density, and the direction of charge flow 
accompanying the strain. Principles of chemistry allow 
one to anticipate this redistribution from changes in 
free volume induced by the strain. We are approaching 
a point where much like advances in organic synthesis 
were predicted by chemica! models of reactions, it may 
be possible to use advanced electronic structure tech- 
niques to aid in the design of materials with interfacial 
strengths and mechanical properties optimized for 
specific performance criteria. 
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The structure of the distorted anti-perovskite nitride 
AsNCa3 has been studied both by neutron powder dif- 
fraction at 305 K and 15 K and by x-ray powder diffrac- 
tion at room temperature. AsNCa3 is distorted to an 
orthorhombic cell where a’ is the lattice constant of the 
ideal undistorted cubic anti-perovskite. The distortion 
is produced by tilting of octahedra of Ca6N and results 
in six short and six long bond distances of the twelve- 
fold coordinated As atom by Ca atoms. 
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Three new indium compounds which contain two dif- 
ferent organic substituents, 
In(CH2CMe3)(CH2SiMe3)Ci, In(CH2CMe3)(C6HS5)Ci, 
and (Me3CCH2)(Me3SiCH2)InPEt2 have been pre- 
pared, purified and characterized. All compounds were 
characterized by partial elemental analysis (C, H and P 
as appropriate), cryoscopic molecular weight studies 
in benzene solution as well as NMR and IR spectros- 
copic studies. All compounds exist as dimeric mole- 
cules in solution. NMR spectral data were consistent 
with the presence of mixtures of cis and trans isomers 
in solution. 


154,613 


AD-A236 787/8 Not available NTIS 
California Univ., Irvine. 

Chemisorption and Thermai Decomposition of 
Acetic Acid on Pt(111). 

Technical rept. 

and J. C. Hemminger. 1990, 12p Rept no. 
Contract N00014-90-J-1180 

ee Pub. in Jnl. of Electron Spectroscopy and 
Related Phenomena, v54/55 p667-676 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


Acetic acid (CH3COOH,-CH3COOD and 
13CD3COOH(D)) adsorption and decomposition on 
Pt(111) has been studied by HREELS and TDS. At low 
acetic acid coverages dissociative adsorption occurs 
forming a surface acetate species with an n2(00)- 
CH3 configuration. Further dissociative adsorp- 
tion as CO(a), O(a) and CHx(a) with x= 1-2 is also ob- 
served. Molecular adsorption occurs at moderate 
acetic acid ——- with a fingerprint peak at 932cm1 
which is a well documented (OH) mode of the 
CH3COOH dimer. Hydrogen bonding between neigh- 
boring acetic acid molecules is observed at submono- 
layer coverages which is responsible for the stabiliza- 
tion of the acetic acid hydroxyl group. 
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The adsorption properties of formamide, HCONH2, on 
Pt(111) have been studied using high-resolution elec- 
tron energy loss spectroscopy (HREELS). At low dos- 
ages, dissociative adsorption of formamide at 170 K 
results in the formation of coadsorbed NH3 and CO. 
The onset of molecular adsorption occurs just prior to 
formation of a monolayer. At saturation monolayer 
coverages, hydrogen-bonding interactions between 
the chemisorbed molecules result in red-shifting of the 
vs(NH2) vibrational frequency from the gas phase 
value of 3570 to 3307 cm-1. The linewidths of the 
vs(NH2) and va(NH2) modes are broadened into a sin- 
gular peak due to enhanced coupling with NH2 modes 
of lower frequency. In the case of HCOND2, the 
vs(ND2) and va(NH2) peaks are distinctly resolved. 
Upon heating multilayer coverages of formamide, the 
hydrogen-bonding interactions lead to autocatalytic 
desorption of formamide at 223 K. 
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AD-A236 791/0 Not available NTIS 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
Scanning Tunneling Microscopy of Photoexcited 
Carriers at the Si(001) Surface. 

Technical rept. 

ey Hamers, and D. G. Cahill. 1991, 6p Rept no. 
Contract N00014-91-J-1629 

Availability: Pub. in Jnl. of Vacuum Science and Tech- 
nology B, v9 n2 p564-567 Mar/Apr 91. Available only 
to DTIC users. No copies furnished by NTIS. 


A scanning tunneling microscope is used to probe 
changes in the surface potential created by photoex- 
cited carriers. At small tunneling currents, the depend- 
ence of surface photovoltage on laser intensity agrees 
with a model based on the transport of majority carri- 
ers through the depletion layer. At larger values of the 
tunneling current, charging of the surface by the cur- 
rent modifies the surface photovoltage because of 
changes in band bending near the probe tip. Spatial 
variations in the surface photovoltage are observed on 
a length scale comparable to the width of the depletion 
layer. Variations on an atomic scale are also observed 
and are interpreted as an increase in surface charging 
at specific defects on the Si(001) surface. 
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AD-A236 850/4/GAR PC A03/MF A01 
Utah State Univ., Logan. Dept. of Chemistry and Bio- 
chemistry. 

Temperature-Jump Relaxation Kinetics at Liquid/ 
Solid Interfaces: Fluorescence Thermometry of 
Porous Silica Heated by a Joule Discharge. 
Technical rept. no. 28, Jun 90-May 91. 

S. W. Waite, E. H. Ellison, D. B. Marshall, and J. M. 
Harris. 22 May 91, 33p 

Contract N00014-89-J-1412 


Temperature-jump relaxation techniques are adapted 
to measuring the kinetics of reversible reactions at 
interfaces of liquid phases/solid phases. In the 
present work, we determine whether fast temperature 
changes can be created within a packed bed of silica 
gel using Joule discharge heating. Fast heating of the 
surface of porous silica depends on the solution within 
the pores carrying current through the particle, since 
heat flow from the surrounding solution into the interior 
of the silica particle would generally be slow. To char- 
acterize the rate of heating of the silica surface, fluo- 
rescence thermometry was employed to measure the 
temperature rise at a liquid/solid interface on a micro- 
second time-scale. 9,10 dichloroanthracene (9,10 
DCA) was found to be a suitable probe molecule for 
fast fluorescence measurement of temperature 
changes at alkylated silica surfaces. For 10 microme- 
ters silica particles, we observe an exponential relax- 
ation of the temperature-dependent fluorescence in- 
tensity with a decay time that corresponds to the rate 
of energy deposition in the sample. These results indi- 
cate that ionic current flows through the silica, uniform- 
ly heating the surface area of smaller particle-size 
silica, uniformly heating the surface area of smaller 
particle-size silica. Larger particle silica shows a 
slower thermal relaxation indicating non-conductive 


domains which are heated on a slower time-scale by 
thermal conduction. 
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AD-A236 871/0/GAR 

Wisconsin Univ.-Madison. 
Diffraction Determination of the Structure of Meta- 
stable Three-Dimensional Crystals of Ge Grown on 


(001). 
C. E. Aumann, Y. W. Mo, and M. G. Lagally. 25 May 
91, 14p 
Contract N00014-90-J-1119 


PC A03/MF A01 


A straightforward kinematic analysis of diffraction from 
metastable three-dimensional crystallites of Ge grown 
on Si(001) is presented. Low-energy electron diffrac- 
tion data from these crystallites are shown to agree 
with diffraction images calculated for a structure deter- 
mined from scanning-tunneling microscopy data. Addi- 
tionally, reflection high-energy electron diffraction 
os predicted for these crystals agree with existing 
ata. 


154,618 

AD-A236 916/3/GAR PC A02/MF A01 
Northern Illinois Univ., De Kalb., Dept. of Chemistry. 
investigation of the Interface between Two immis- 
cible Electrolytes Applied to Membrane Electro- 
chemistry. 

Final rept. 16 Oct 88-15 Apr 91. 

P. Vanysek. 15 May 91, 10p RR0O4108-RR04108441 
Contract N00014-88-K-0075 


The final report sums the work done on immiscible 
electrolyte solutions and their interfaces during the du- 
ration of the contract. Two categories of findings are 
presented; instrumentation development and modifi- 
cation, and inquiry into new physical principles. New 
instrumentation includes: Automated apparatus for im- 
pedance measurement, apparatus for work on mi- 
crointerfaces, apparatus for light beam deflection stud- 
ies, apparatus for impedance determination from anal- 
ysis of noise signal. New findings include: Study on po- 
tential sensitive fluorescent dyes, study of adsorption 
of proteins on water/nintrobenzene interfaces, devel- 
opment of microinterface as a model of channel trans- 
port and as an analytical probe, studies of ion transport 
in ion exchange membrane structure. 
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AD-A236 970/0/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
ae Charge Transport at the Si(001) Sur- 
ace. 

Technical rept. no. 6. 

D. G. Cahill, and R. J. Hamers. 30 May 91, 16p 
Contract N00014-91-J-1629 


Scanning tunneling microscopy measurements of 
local surface photovoltage of the Si(001) surface 
reveal the existence of local charging produced by the 
tunneling current. Atomic-scale variations in the 
charge transport arise at characteristic defects, step 
edges and structures produced by epitaxial growth. 
The decay time of the surface charge is on the order of 
10-10 sec. A Coulomb blockade energy of 0.35 eV is 
estimated from tunneling spectroscopy measurements 
of the bonding configuration of the type-B step. 
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AD-A237 007/0/GAR PC A02/MF AO1 
Indiana Univ.-Purdue Univ. at Indianapolis. 

Polymeric Catalysts with Enzyme-Like Properties. 
W. K. Fife, M. Zeldin, and S. Rubinsztajn. Nov 90, 7p 
Presented at Conference on Chemical Defense Re- 
search, Aberdeen Poving Ground, MD Nov 90. 


Enzymes are acknowledged to represent the highest 
expression of chemical catalysis. Duplication of enzy- 
mic catalysis in synthetic materials has been pursued 
by many investigators for several decades. The high 
levels of substrate selectivity and catalytic efficiency 
afforded by enzymes offer advantages of immense 
proportions for chemical synthesis, degradation and 
detection. Our work is based specifically on an interest 
in the design, synthesis and evaluation of synthetic 
polymers which emulate enzymes when serving as 
catalysts for transacylation reactions. In recent studies 
polymer-supported nucleophilic catalytic sites have ex- 
hibited remarkable selectivity and/or efficiency in pro- 
moting reactions of derivatives of carboxylic and phos- 
phoric acids. 
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AD-A237 020/3/GAR PC A03/MF A01 
California Univ., Davis. Dept. of Chemistry. 
Adsorption of Bromide lon at Mercury from Pro- 
pylene Carbonate Solutions of Constant lonic 
Strength. 

Technical rept. 

W. R. Fawcett, and A. J. Motheo. 20 May 91, 33p 
Rept no. TR-11 

Contract N0014-90-J-1235 


The adsorption of Br anion has been studied from pro- 
pylene carbonate solutions of low ionic strength (0.16 
M) at mercury. A maximum on the capacity curve is 
observed at low Br ion concentration, a result of which 
is unusual for strongly absorbed ions. A new method of 
analyzing the interfacial thermodynamic data is avail- 
able. When the present data are compared with those 
obtained in other solvents, it is shown that the stand- 
ard Gibbs energy of adsorption changes with solvent 
acidity and basicity due to corresponding changes in 
anion solvation in the bulk, and the Gibbs energy of 
solvent adsorption on mercury, respectively. The ad- 
sorption parameters at the point of zero charge are ex- 
amined with respect to non-primitive statistical me- 
chanical models for ionic adsorption, discussed re- 
cently in the literature. 
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AD-A237 021/1/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Dept. of Chemistry. 
Applications of Scanning Tunneling Microscopy to 
Electrochemistry. 

N. S. Lewis. 31 May 91, 11p 

Contract N00014-88-K-0482 


The focus of research in the last year has been STM 
(Scanning re Microscopy) studies of electrode 
solution interfaces. STM, and its derivatives (e.g. AFM, 
Atomic Force Microscopy) are the only surface analyt- 
ic methods capable of yielding real-space, atomic res- 
olution, electronic and structural maps of immersed 
electrode surfaces. To achieve this goal, in the previ- 
ous contract period we have developed STM tip prepa- 
ration methodologies that enable atomic resolution im- 
aging of electrode surfaces in solutions containing 
high (0.1 M) concentrations of electron donar and ac- 
ceptor species. These techniques have significantly 
extended the applicability of STM to electrochemical 
investigations. Recent STM investigations of electro- 
chemical systems surface under varied media. 
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AD-A237 023/7/GAR PC A03/MF A01 
Oregon Univ., Eugene. Dept. of Chemistry. 
Comparative Second Harmonic Study of Cu(111) in 
UHV and in Solution. 

Technical rept. no. 4, Sep 90-Jun 91. 

R. Bradley, A. Friedrich, E. L. Wong, and G. L. 
Richmond. 17 May 91, 11p 

Contract N00014-89-J-1261 


This paper provides important new information about 
the surface properties of a copper single crystal elec- 
trode as examined by surface optical second harmonic 
(SH) generation. The unique aspect of the work is that 
SH response from the Cu(111) electrode surface was 
examined and compared with identical studies per- 
formed on this surface in ultra-high vacuum. The re- 
sults provide compelling evidence for the existence of 
surface oxides even under conditions where one might 
expect the electrode surface to be oxide free. 


154,624 

DE89017834/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Atomic weight and isotopic composition of boron 
and their variation in nature. 

N. E. Holden. 1989, 20p BNL-NCS-43161, CONF- 
8908150-2 

Contract ACO02-76CH00016 

International Union of Pure and Applied Chemistry 
(IUPAC) General Assembly (35th), Lund (Sweden), 9- 
17 Aug 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The boron isotopic composition and atomic weight 
value and their variation in nature are reviewed. Ques- 
tions are raised about the previously recommended 
value and the uncertainty for the atomic weight. The 
problem of what constitutes an acceptable range for 
normal material and what should then be considered 


geologically exceptional is discussed. Recent meas- 
urements make some previous decisions in need of re- 
evaluation. 54 refs., 5 tabs. 
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DE90001058/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Shock compression studies of condensed matter. 
M. Ross. Aug 89, 49p UCRL-101908, CONF- 
8907152-1 

Contract W-7405-ENG-48 

Short course on high-pressure equations of state: 
theory and applications, Varenna (Italy), 25 Jul - 4 Aug 
1989. Sponsored by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


The present article summarizes several topics covered 
during the lectures which are tied together mainly in 
that they illustrate the usefulness of shock compres- 
sion studies combined with diamond-anvil measure- 
ments and theoretical analysis to understand the prop- 
erties of condensed matter at high compression. 
McQueen and Fortov in their contributions to this 
volume, have reviewed the principles of shock com- 
pression and included many examples. In Section 2 we 
review, how the high temperatures generated by the 
shock process in liquids makes this technique particu- 
larly valuabie for determining the interatomic short 
range repulsive potential (argon), studying the disso- 
ciation of molecules (nitrogen) and metals (aluminum). 
The interesting connection between rare gases and 
metals provided by d-electrons is illustrated in Section 
3, by the close relationship of cesium, xenon and me- 
tallic iodine. An important unifying concept, reviewed in 
Section 4, is the relationship of d-state occupancy to 
structural stability. 51 refs., 20 figs. (ERA citation 
15:000947) 
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DE90002221/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Equation of state data of shock compressed liquid 
CO(sub 2) and synthetic Uranus. 

A. C. Mitchell, W. J. Nellis, N. C. Holmes, D. J. 
Erskine, and P. C. McCandless. Sep 89, 11p UCRL- 
101924, CONF-890812-61 

Contract W-7405-ENG-48 

American Physical Society topical conference on 
shock compression of condensed matter, Albuquer- 
que, NM (USA), 14-17 Aug 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


New Hugoniot equation-of-state data for liquid CO(sub 
2)and synthetic Uranus are discussed. These CO(sub 
2) data and the previous data of Schott indicate that 
CO(sub 2) begins to dissociate at about 33 GPa on the 
Hugoniot. Four double-shock points were obtained for 
synthetic Uranus up to 220 GPa and 3 g/cm(sup 3). 
These data are coincident with the adiabat of Uranus 
calculated by Hubbard and Marley. 3 refs. (ERA cita- 
tion 15:001604) 


154,627 

DE91002063/GAR PC A07/MF A01 
Membrane Technology and Research, Inc., Menlo 
Park, CA. 

Low cost hydrogen/novel membrane technology 
for hydrogen separation from synthesis gas. Final 
report. 

Progress rept. 

R. W. Baker, C. M. Bell, P. Chow, J. Louie, and J. M. 

Mohr. Oct 90, 147p DOE/MC/22130-2983 

Contract AC21-85MC22130 

Sponsored by Department of Energy, Washington, DC. 


The production of hydrogen from synthesis gas made 
by gasification of coal is expensive. The separation of 
hydrogen from synthesis gas is a major cost element in 
the total process. In this report we describe the results 
of a program aimed at the development of membranes 
and membrane modules for the separation and purifi- 
cation of hydrogen from synthesis gas. The perform- 
ance properties of the developed membranes were 
used in an economic evaluation of membrane gas sep- 
aration systems in the coal gasification process. Mem- 
branes tested were polyetherimide and a polyamide 
copolymer. The work began with an examination of the 
chemical separations required to produce hydrogen 
from synthesis gas, identification of three specific sep- 
arations where membranes might be applicable. A 
range of membrane fabrication techniques and 
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module configurations were investigated to optimize 
the separation properties of the membrane materials. 
Parametric data obtained were used to develop the 
economic comparison of processes incorporating 
membranes with a base-case tem without mem- 
branes. The computer calculations for the economic 
analysis were designed and executed. Finally, we 
briefly investigated alternative methods of performing 
the three separations in the production of hydrogen 
from synthesis gas. The three potential opportunities 
for membranes in the production of hydrogen from 
synthesis gas are: (1) separation of hydrogen from ni- 
trogen as the final separation in a air-blown or oxygen- 
enriched air-blown gasification process, (2) separation 
of hydrogen from carbon dioxide and hydrogen sulfide 
to reduce or eliminate the conventional ethanolamine 
acid gas removal unit, and (3) separation of hydrogen 
and/or carbon dioxide form carbon monoxide prior to 
the shift reactor to influence the shift reaction. 28 refs., 
54 figs., 40 tabs. (ERA citation 16:019859) 
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DE91009924/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Cc ing channeling and diffraction effects in 
quantitative REELS surface microanalysis. 

Z. L. Wang, and J. Bentley. 1991, 12p CONF- 
910870-3 

Contract ACO5-840R21400 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 Ses by Department of Energy, Washing- 
ton, 4 


Channeling conditions or resonance conditions have 
to be satisfied in order to enhance image contrast in 
reflection electron microscopy (REM) and the signal- 
to-background ration in reflection electron energy-loss 
spectroscopy (REELS). The introduction of the chan- 
neling and diffraction effects can complicate surface 
microanalysis. In REELS, the elastic Bragg reflections 
and core-shell inelastic scattering may not be inde- 
pendent events; it is thus necessary to measure their 
combined effects experimentally. A practical method is 
described. 3 figs., 5 refs. 


154,629 

DE91010916/GAR PC A03/MF A01 
Pittsburgh Univ., PA. Surface Science Center. 

Surface chemical interactions in chemisorption 
and catalysis. 

J. T. Yates. 1990, 46p DOE/ER/13864-4 

Contract FG02-88ER13864 

Sponsored by Department of Energy, Washington, DC. 


The paper summarizes the highlights of the last 3 
years of work. The accomplishments described are: 
Development of Fourier transform infrared reflection 
absorption spectroscopy (FT-IRAS) for surface meas- 
urements; Improved data acquisition and smoothing 
methods for high resolution electron energy loss spec- 
a ELS); IRAS studies of the chemisorp- 
tion of on Ni(111); Interactions between CO and K 
on Ni(111) as studied by laser induced thermal desorp- 
tion (LITD); Direct observation of repulsive interactions 
between chemisorbed CO and S or Se on Pt(111); 
Role of surface defects in chemisorption and catalysis; 
Studies of a catalytic reaction on Pt(112); Activation of 
methane on transition metal surfaces; Dynamical stud- 
ies of adsorbed CH(sub 3)O on Al(sub 2)O(sub 3); 
Modification of Rh/Al(sub 2)O(sub 3) catalysts by 
functionalization of isolated hydroxyl groups; and C-H 
bond liability in adsorbed hydrocarbon layers as meas- 
ured by IR spectroscopy. 28 figs. (CK) 
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DE91011082/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Rare-earth phosphors for remote thermographic 


applications. 

S. W. Allison, L. A. Franks, H. M. Borella, S. S. Lutz, 
and W. D. Turley. Apr 89, 29p ORNL/ATD-12 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Numerous phosphors with rare-earth dopants have 
emissions that are strongly dependent on temperature 
and are therefore useful for remote-temperature 
measurement, especially in moving, confined, or haz- 
ardous systems. The emission properties of various 
phosphors of this type were measured from room tem- 
perature to (approximately) 1,200(degree)C, along with 
data relative to their stability under thermal cycling. For 
practical temperature monitoring applications, 
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ges phosphors must remain relatively stable under 
the conditions they must experience during the meas- 
urement. One important consideration then, is any 
change in fluorescent —— that might accompa- 
ny temperature cycling. The phosphors that had the 
most stable behavior under cycling were La(sub 
2)O(sub 2)S:Eu, YVO(sub 4):Eu, Y(sub 2)O(sub 3):Eu, 
and YVO(sub 4):Dy. 7 refs., 11 figs., 1 tab. 
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DE91011189/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Enhancing atom densities in solid hydrogen by 
isotopic substitution. 

G. W. Collins, P. C. Souers, E. R. Mapoles, and F. 
Magnotta. 2 Apr 91, 18p UCRL-JC-106508, CONF- 
9102109-2 

Contract W-7405-ENG-48 

Air Force high energy density materials contractors 
conference, Albuquerque, NM (USA), 24-27 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 


Atomic hydrogen inside solid H(sub 2) increases the 
energy density by 200 MegaJoules/m(sup 3), for each 
percent mole fraction stored. How many atoms can be 
stored in solid hydrogen. To answer this, we need to 
know: (1) how to produce and trap hydrogen atoms in 
solid hydrogen, (2) how to keep the atoms from recom- 
bining into the ground molecular state, and (3) how to 
measure the atom density in solid hydrogen. Each of 
these topics will be addressed in this paper. Hydrogen 
atoms can be trapped in solid hydrogen by co-con- 
pos atoms and molecules, external irradiation of 
solid H(sub 2), or introducing a radioactive impurity 
inside the hydrogen lattice. Tritium, a heavy isotope of 
hydrogen, is —_ condensed as a radioactive isotop- 
ic impurity in solid H(sub 2). Although tritium will prob- 
ably not be used in future rockets, it provides a way of 
applying a large, homogenious dose to solid hydrogen. 
In all of the data presented here, the atoms are pro- 
duced by the decay of tritium and thus knowing how 
many atoms are produced from the tritium decay in the 
solid phase is important. 6 refs., 6 figs. 


154,632 
DE91011341/GAR PC A03/MF A01 
Oak Ridge Y-12 Plant, TN. 

Dissolution of plutonium dioxide in nitric acid 
medium by electrogenerated silver(Il). (Dissolution 
du bioxyde de plutonium en milicu nitrique par 
Pargent(Il) electrogenere). 

J. Bourges, C. Madic, G. Koehly, and M. Lecomte. 
1991, 19p Y/TR-91/4, CONF-8509147-28-Trans 
Contract AC05-840S21400 

Translated from Journal of the Less-Common Metals 
(Switzerland); 122: 303-311(1986)., ACTINIDES ‘85, 
Aix-en-Provence (France), 1-6 Sep 1985. 


Oxidative dissolution of plutonium dioxide by electro- 
generated Ag(Il) was undertaken first on an analytical 
scale in order to discover the parameters controlling 
this dissolution process and to prove the feasibility of 
the technique for 300 grams of material. The influence 
on the rate of PuO(sub 2) dissolution of the following 
parameters was studied: PuO(sub 2) mass, current 
density, total concentration of the silver ion, nitric acid 
concentration, temperature and ag we efficiency. 
The results demonstrate that: (1) The limiting step of 
the process of dissolution of PuO(sub 2) is the electro- 
generation of Ag(Il); (2) Dissolution of PuO(sub 2) can 
be achieved with good current efficiency; (3) The best 
temperature range is 30 (plus minus) 10(degrees) C; 
(4) The optimum (HNO(sub 3)) concentration is 4M (It) 
(HNO(sub 3)) (it) 6 M; 5. The plutonium (VI) solution up 
to 500 g 1(sup -1) can be prepared by this method. A 
six liter capacity thermostated glass electrolyser was 
built which consists of two separate compartments in- 
cluding: (a) an anode compartment equipped with a cy- 
lindrical platinum grid electrode (area, 1000 cm(sup 2)) 
and a tantalum agitator, and (b) a 0.2 liter cathode 
compartment consisting of an aluminum silicate dia- 
phragm with a tantalum rod cathode. Quantitative dis- 
solution of 300 gor PuO(sub 2) in 4 M HNO(sub 3) was 
performed in 2 hours at an applied current of 60 A. 4 
refs., 8 figs. 
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DE$1011480/GAR PC A03/MF A01 
Lawrence Livermore Nationai Lab., CA. 
Equation-of-state from SiO2 Aerogel Hugoniot 
data. 


R. Grover, F. Ree, and N. Holmes. May 91, 25p 
UCRL-JC-10639, CONF-9107105-3 

Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
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burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The significance of the new aerogel data for the equa- 
tion-of-state of SiO(sub 2) is discussed. On this basis 
the use of SiO(sub 2) aerogels as a standard witness 
material for Hugoniot release wave measurements is 
advocated. We compare the Hugoniot data of Holmes 
on aerogel samples of density 0.128 gm/cm(sup 3) 
with a multiphase EOS for quartz developed by F. Ree 
some 15 years ago. His tabular EOS includes compo- 
sitional changes arising from both chemical and ioniza- 
tion equilibrium, and is found to be in excellent agree- 
ment with the Hugoniot data and its extension to 
higher pressures. The roles of phase and composi- 
tional changes along the aerogel Hugoniot and the 
close agreement with the measured linear shock ve- 
locity relation are discussed. In this connection a 
useful simple Grueneisen EOS model for quartz with 
an energy dependent gamma is derived from the linear 
velocity relation and is supported by the Ree EOS. 
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DE91011958/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Donor formation under hydrogen plasma expo- 
sure and ion implantation. 

H. J. Stein, and S. Hahn. 1991, 18p SAND-91- 
0898C, CONF-910552-10 

Contract AC04-76DP00789 

Meeting of the Electrochemical Society (179th), Wash- 
ington, DC (USA), 5-10 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Results have been obtained on hydrogen dose, dose 
rate and substrate temperature dependence for hydro- 
poe thermal donor formation in Czochralski 

i. The study combined ion implantation and hydrogen 
plasma exposure to inject hydrogen, and infrared ab- 
sorption and spreading resistance probe measure- 
ments to detect the donors. Near surface donor con- 
centrations increase with dose and temperature be- 
tween 350 and 400(degrees)C. The penetration depth 
for thermal donor formation exhibits a (radical)t de- 
pendence, and a thermal activation energy of 1.5 (plus 
minus) 0.2 eV. 13 refs., 7 figs. 
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DE91012011/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Controlled dispersion parallel wavelength x-ray 
spectrometer for electron microscopy. 

C. E. Fiori, S. A. Wight, and A. D. Romig. 1991, 14p 
SAND-91-1056C, CONF-910872-4 

Contract AC04-76DP00789 

Annual Microbeam Analysis Society meeting (25th), 
San Jose, CA (USA), 4-9 Aug 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper describes a new technique for the detec- 
tion of x-rays in electron column instruments used in 
microanalysis. In electron column instruments, the 
point source of x-rays is produced by the interaction of 
a focused electron beam with the sample. Neither of 
the conventional methods, wavelength dispersive 
(WDS) nor energy dispersive (EDS) based spectrome- 
try, is optimized for low Z element quantitative analy- 
sis. In WDS applications, where the analyte elements 
are Be through P, chemical effects complicate the x- 
ray measurement process. Peak positions and shapes 
are altered, sometimes very strongly, by the electron 
configurations of the analyte atoms and neighboring 
atoms. In these cases, the ideal spectrometer would 
profile the peak and some small amount of continuum 
on either side of the peak such that an accurate peak 
area could be calculated. Present WDS spectrometers 
are serial in nature and cannot directly measure peak 
areas, often causing errors in the determination of light 
element concentrations. Bastin and co-workers have 
developed an elegant method to provide accurate 
area determinations, using the serial spectrometer, by 
a three point procedure. The parallel wavelength dis- 
persive spectrometer (PWDS) we propose here is 
ideally suited for those applications. 
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DE91012144/GAR 
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Model catalytic oxidation studies using supported 
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monometallic and  heterobimetallic oxides. 
Progress report, August 1, 1990-July 31, 1991. 

J. G. Ekerdt. 30 Apr 91, 16p DOE/ER/13604-16 
Contract FG05-86ER13604 

Sponsored by Department of Energy, Washington, DC. 


This research program is directed toward developing a 
fundamental understanding of how catalyst composi- 
tion, redox ability, and structure control the catalytic 
properties of metal oxides. Oxide systems that permit 
examination of the role of metal oxide cations sepa- 
rately and in pairwise combinations are being devel- 
oped. naa complexes containing C(sub 3)- 
allyl, cyclopentadienyl, or carbonyl ligands are ex- 
changed with the hydroxide ligands of silica, alumina, 
titania, zirconia and magnesia supports. The exchange 
technique is used to achieve high metal oxide loadings 
without the formation of supported crystallites over 
silica. The organometallic route may also lead to 
oxygen-bridged cations and/or cation pairs over the 
supports prior to full oxidation. The anchored complex 
is subsequently oxidized to generate a supported 
oxide. 2 refs., 1 tab. 


154,637 

DE91012294/GAR 
Lawrence Berkeley Lab., CA. 
Electronic structure of organometallic complexes 
of the f elements XXVIII. Interpretation of the opti- 
cal and magnetochemical data of a cyclohexyliso- 
cyanide adduct derived from tris((eta)(sup 5)-cy- 
clopentadienyl)-samariumi(III). 

H. Reddmann, H. Schultze, H. D. Amberger, G. V. 
Shalimoff, and N. M. Edelstein. Apr 91, 23p LBL- 
30570, CONF-910706-2 

Contract ACO3-76SF00098 

Rare earth research conference (RERC-19) (19th), 
Lexington, KY (USA), 14-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


PC A03/MF A01 


The absorption spectrum of Cp(sub 3)Sm(center 
dot)CNC(sub 6)H(sub 11) has been measured at room 
and low temperatures in a hydrocarbon glass and in a 
KBr pellet. EPR and magnetic susceptibility measure- 
ments are also reported in this paper. The observed 
optical bands were assigned based on calculations 
which assumed the crystal field parameters of the Sm 
complex were the same as for the previously analyzed 
Cp(sub 3)Pr(center dot)CNC(sub 6)H(sub 11). The pa- 
rameters of an empirical Hamiltonian were fit to the 
energies of 39 levels to give an r.m.s. deviation of 21 
cm(sup (minus)1). On the basis of the wave functions 
of the crystal field ground state obtained from the fit, 
the ground state g values and the temperature-de- 
pendent magnetic susceptibility were calculated and 
— to the experimental values. 14 refs., 1 fig., 2 
tabs. 


154,638 

DE91012342/GAR 
Lawrence Berkeley Lab., CA. 
yey dissipation in chemical reactions on ultra- 
fast timescales. 

D. J. Russell, M. E. Paige, and C. B. Harris. Oct 90, 
30p LBL-29735, CONF-9009382-1 

Contract AC03-76SF00098 

Conference on rate processes in dissipative systems: 
50 years after Kramers, Tufting (Germany, F.R.), Sep 
a by Department of Energy, Washing- 
ton, DC. 


PC A03/MF A01 


A series of picosecond experiments and computer 
simulations will be presented that test collisional and 
hydrodynamic models for vibrational relaxation in liq- 
uids. The relationships between isolated binary colli- 
sion models (IBC) and stochastic dynamics will be pre- 
sented. The appropriateness of IBC theory in describ- 
ing = relaxation in liquids will also be dis- 
cussed. 


154,639 
DE91012345/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Some new approaches to semiclassical and quan- 
tum transition state theory. 

W. H. Miller. Oct 90, 25p LBL-29938, CONF- 
9009383-1 

Contract ACO3-76SF00098 

European conference on dynamics of molecular colli- 
sions (8th), Bernkastel-Kues (Germany, F.R.), 10-14 
Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 


Semiclassical and quantum mechanical transition 
state theory is reviewed and two new approaches de- 
scribed. One is general implementation of a semiclas- 
sical rate expression that involves the “good” action- 
angle variables associated with the saddle point (i.e., 
transition state) of a potential energy surface. The 
other is an evaluation of a formally exact quantum ex- 





pression for the rate in terms of Si eigenvalues 
associated with the transition state. Siegert eigenva- 
lues are usually associated with scattering reson- 
ances, so their identification with the saddle point of a 
potential surface, and the expression for the reaction 
rate in terms of them, is quite an unexpected and novel 
development. 14 refs. 


154,640 
DE91012513/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Chemical characterization of re a by 
laser ablation in an ion trap mass ene 

J. M. Dale, W. B. Whitten, and J. M. Ramsey. 1981, 
13p CONF-91051 81-6 

Contract AC05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


We are developing a new technique for the chemical 
——— ° oe based upon the use 
of electrodynamic traps. The electrodynamic trap has 
achieved widespread use in the mass spectrometry 
community in the form of the ion trap mass spectrome- 
ter or quadrupole ion trap. Small macroscopic particles 
can be confined or leviated within the electrode struc- 
ture of a three-dimensional quadrupole electrodynamic 
trap in the same way as fundamental charges or mo- 
lecular ions by using a combination of ac and dc poten- 
tials. Our concept is to use the same electrode struc- 
ture to perform both microparticle levitation and ion 
trapping/mass analysis. The microparticle will first be 
trapped and spatially stabilized within the trap for char- 
acterization by optical probes, i.e., absorption, fluores- 
cence, or Raman s| opy. After the particle has 
been optically characterized, it is further characterized 
using mass trometry. lons are generated from the 
particle surface using laser ablation or desorption. The 
characteristics of the applied voltages are changed to 
trap the ions formed by the laser with the ions subse- 
quently mass analyzed. The work described in this 

paper focuses on the ability to perform laser desorp- 
tion experiments on microparticles contained within 
the ion trap. Laser desorption has previously been 
demonstrated in ion trap devices by applying the 
sample to a probe which is inserted so as to place the 
sample at the surface of the ring electrode. Our tech- 
nique requires the placement of a microparticle in the 
center of the trap. Our initial experiments have been 
performed on fal ing microparticles rather than levitat- 
ed particles to eliminate voltage switching require- 
— when changing from particle to ion trapping 

les. 


154,641 
DE$1012648/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM 
Stsiod st reactions with Dang ing Bonds in Si and 
1 structures. 
M. Myers, K. L. Brower, D. M. Folistaedt, P. M. 
Richards and H. J. Stein. 1991, 14p SAND-91- 
1066C, CONF-9105195-1 
Contract ACO4-76DP00789 
Basic Energy Sciences (BES) information meeting, 
Los Alamos, NM (USA), 29-30 May 1991. Sponsored 
by Department of Energy, Washington, DC. 


— is highly mobile in Si and vitreous SiO(sub 
2), and it reacts strongly with dangling bonds residing 
on Si and O atoms. These interactions have important 
consequences for metal-oxide- semiconductor struc- 
tures, with noteworthy effects including the passivation 
of electrically active defects, mediation of radiation 
sensitivity, chemical passivation of etched Si surfaces, 
and stili poorly understood effects on epitaxial growth 
from H-containing media. Despite the significance of 
these H reactions, fundamental understanding of them 
has remained seriously deficient; the H bonding ener- 
gies have been known semiquantitatively at best, and 
the detailed reaction paths and rate-determining ener- 
getics of intermediate states have remained largely 
speculative. We are addressing these issues through a 
coordinated program of experiment and theory with 
the goal a unified, quantitatively predictive under- 
standing. 3 figs. 
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154,642 
DE91012667/GAR 
California Univ., Los ve ogee Dept. of Physics. 

High tion Rama y of complex- 
es and clusters in > eneiooulen beams. Progress 


report. 

P. M. Felker. 1991, 13p DOE/ER/14066-T1 

Contract FG03-89ER 14066 : 
Sponsored by Department of Energy, Washington, DC. 


In pastes past year, by virtue of the DOE grant we have 

ae evanees in the area of the development of non- 
anear aman methods for molecular beam studies and 
in the application of such methods to studies of molec- 
ular complexes and clusters. 


154,643 
DE91012902/GAR 
Missouri Univ.-Rolla. 


PC A03/MF A01 


for geochemical Teuearh. Progress 


1991, 15p DOE/ER/13819-1 
Contract FG02-88ER13819 
Sponsored by Department of Energy, Washington, DC. 


Our work involves theoretical and mechanistic binding 
Studies to micelles and cyclodextrin, novel separation 
and detection studies, and chiral recognition and sepa- 
ration studies. Both inclusion behavior and “noninclu- 
sion” association behavior of small solutes to cyclo- 
dextrins were evaluated. In the case of traditional in- 
clusion-behavior, equations were derived which take 
into account the formation of multiple complexation. 
Standard enthalpies and equilibrium constants were 
measured by calorimetry for a series of different phen- 
ols to substituted and native cyclodextrins. Substitu- 
tion effects were significant and all of the effects stud- 
ied showed a considerable amount of entropy-enthal- 
py compensation. Two cases were observed in which 
the cyclodextrin-solute association may not involve in- 
clusion complexation. 


154,644 

DE91012922/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

E ical as nome at solid 

electrolyt interfaces. 

G. E. May lood, W. Weber, and J. L. Bates. May 
91, 21p PNL-SA-19298, CONF-9105184-3 

Contract ACO6-76RL01830 

Annual conference on fossil energy materials (5th), 
Oak Ridge, TN (USA), 13-16 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Electrochemical reactions at solid electrolyte-elec- 
trode-gas interfaces are being investigated with ac im- 
pedance and dc polarization techniques using an un- 
bonded interface cell (UIC). The UIC approach elimi- 
nates influence of sample size and interface morphol- 
ogy resulting from electrode-electrolyte fabrication. 

e electrochemical reactions of oxygen with solid 
electrode (La(sub 1-x)Sr(sub x)MnO(sub 3) or Pt) and 
solid electrolyte (0.08Y(sub 2)O(sub 3) - 0.92ZrO(sub 
2)) interfaces are described. 6 refs., 4 figs., 2 tabs. 


PC A03/MF A01 
lication to 


6£81013154/GAR 
Akron a OH. a. of Chemistry. 
Molecula 


'y: Appl 
the lumaibonert namics of some polyatomic 
molecules in the to 7000 cm(sup (minus)1) 
= Progress report, September 1, 1990-May 1, 


D. S. Perry. May 91, 18p DOE/ER/14151-1 
Contract FG02-90ER14151 
Sponsored by Department of Energy, Washington, DC. 


This project uses high resolution infrared spectroscopy 
to probe the mechanism of intramolecular vibrational 
redistribution (IVR) in isolated polyatomic molecules. 
We have found only vibrationally anharmonic coupling 
in the C-H stretch region of 1-butyne but rotationally 
mediated coupling i is evident in similar spectra of etha- 
nol. The “keyhole” model of IVR was developed to ac- 
count for the similarities and differences between 
these molecules. The concepts of the model are being 
implemented numerically in random matrix calcula- 
tions. A second F-center laser has been purchased 
and is now being set up to develop an infrared double 
resonance technique which can be applied to this 
problem. 4 refs., 5 figs. 


154,646 

DES$1013319/GAR PC A03/MF AQ1 
Missouri Univ.-Rolla. Dept. of Chemical “ope 
Separation of a components by variable 
tem; re desorption. Final report. 

Progress rept. 

M. E. Findley. 27 ed 90, 38p DOE/CE/15304-T1 
Contract FGO1-87CE 15304 

Sponsored by Department of Energy, Washington, DC. 


This report covers the activities performed under the 
Department of Energy grant “Separation of Absorbed 


154,649 


CHEMISTRY 
Physical & Theoretical Chemistry 


Components by Variable Temperature Desorption” to 
the University of Missouri-Rolla, with Project Director 
M. E. Findley. This grant is under DOE Energy Related 
Inventions Program, and originated with the discovery 
that multicomponent 


jective of this project was to promote the future indus- 
trial use of this invention in order to bring about energy 
savings for the country and if possible profits for the 
University and the inventors. 


154,647 


DE91013387/GAR 

Los Alamos National Lab., NM. 
Epitaxial growth of silicon on CoSi2(001)/Si(001). 
Q. F. Xiao, J. R. Jimenez, L. J. Schowalter, L. Luo, 

and T. E. Mitchell. 1991, 17p LA-UR-91- 1734, CONF- 
910406-12 

Contract W-7405-ENG-36 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 
pee of this document are illegible in microfiche 
products. 


Epitaxial Si layers have been grown under a variety of 
growth conditions on oe 2)(001) by — 
beam epitaxy (MBE). The structural properties of the Si 
overgrowth were studied by in-situ Reflection High 
Energy Electron Diffraction (RHEED), as well as ex- 
situ MeV (sup oe +) ion — and High 
esolution Transmission Electron Microscopy 
ptm Strong influences of the CoSi(sub 2) surface 
econstruction on the Si overgrowth have been ob- 
parce RHEED studies show ‘elanding growth Si on 
the CoSi(sub 2) (001) ((radical)2 (times) (radical)2)R45 
reconstructed surface, but smooth growth of Si on the 
CoSi(sub 2)(001) ((radical)2 (times) (radical)2)R45 re- 
constructed surface, under the same growth condi- 
tions. The growth of Si on thin layers of CoSi(sub 2) 
(2nm-6nm) with ((radical)2 (times) (radical)2)R45 re- 
constructed surface at 160(degrees)C results in high 
crystalline quality for the Si top layer, as indicated 
good channeling minimum yeild {(en(eub min) < iy 5 
but cross-sectional TEM shows that the CoSi(sub 
layers are discontinuous. We also report a eat 
results on Si grown on a 2 (times) 2 reconstructed 
CoSi(sub 2)(001) surface. 81 refs., 5 figs. 
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154,648 

DE91013412/GAR 

Oak Ridge National Lab., TN. 
Kinetic energy distributions 
collisions. 

R. T. Short, P. J. Todd, and C. C. Grimm. 1991, 12p 
CONF-9105181-11-Extd.Abst 

Contract AC05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 
of ions after surface 


As a part of the development of an organic ion micro- 
probe, to be used for imaging of particular organic 
compounds in biological tissue, various methods of 
quadrupole-based tandem mass spectroscopy (MS/ 
MS) have been investigated. High transmission effi- 
ciency is essential for the success of the organic ion 
microprobe, due to expected low analyte concentra- 
tions in biological tissue and the potential for sample 
damage from prolonged exposure to the primary ion 
beam. MS/MS is necessary for organic ion em 
because of the complex nature of the 

ces. The goal of thece enudies of wee t optimize he 
efficiency of daughter ion production and transmission 
by first determining daughter ion properties and then 
designing ion optics based on those properties. The 
properties of main interest are daughter ion kinetic 
energy and angular distribution. 1 fig. 
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ye oe omar of og molecules by laser-in- 

I. Lee, ioe F A. Calicott, and E. T. Arakawa. 1991, 14p 

CONF-9104192-7 

Contract AC05-840R21400 
IASRD workshop on laser ablation: mechanisms and 

application, Oak Ridge, TN (USA), 8-10 Apr 1991. 

Sponsored by Department of Energy, Washington, DC. 


Ejection of large organic molecules from surfaces by 
laser-induced electronic-excited desorption has at- 

tracted considerable interest in recent years. In addi- 
tion to the importance of this effect for fundamental 
investigations of the ejection process, this desorption 
technique has been applied to the study of large, frag- 
ile molecules by mass spectrometry. In this paper, we 
present a new method to induce electronic excitation 
on the metal surface for the desorption of large organ- 
ic molecules. 3 refs., 3 figs. 


154,650 

DE91013525/GAR PC A04/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
Precision and accu of the peonene adsorp- 
tion isotherms derived by the ECP method. 

phn gy and G. Guiochon. 1991, 65p DOE/ER/ 
Contracts FG05-88ER13859, FG05-86ER13487 
Sponsored by Department of Energy, Washington, DC. 


The influence of the fluctuations of the experimental 

os on the reproducibility of the overloaded 

used to determine the isotherms by the 

ECP thothod is investigated using two new tools. A pa- 

difference between two similar 

overloaded elution profiles or adsorp- 

tion isotherms is defined. The band profiles measured 

are compared with those calculated from the derived 

po me using models from the theory non-linear 

aphy. The agreement between both pro- 

files fo ined as a distance lower than twice the aver- 

age distance between two profiles measured the same 

day on the same column. degree of validity of the 

various assumptions made in the ECP method is as- 
sessed. 49 refs., 11 figs. (ERA citation 16:020905) 


154,651 

DE91013582/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

agg tan mn —_,, changes of anthracene 
in comparison with changes at static high pres- 


sures. 

C. S. Yoo. May 91, 16p UCRL-JC-106340, CONF- 
9107105-26 

Contract W-7405-ENG. 

1991 American Physical § Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The vibronic structure of the (sup 1)L(sub a) absorp- 
tion band of anthracene in hexane has been studied 
under shock compressions. The (sup 1)L(sub a) = 
shifts toward the red, and the rate of the shift 
creases as pressure increases. The ales 
effect on the shift are found to be negligible. The red 
shift is due to dipole and induced-dipole interactions 
and is primarily driven by densification of the hexane 
solvent. pore feet “4°71 are also analyzed by 
simple vibronic analysis. The band width, oscillator 
str nat excited state structure will be presented. 
Ss. 
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DE91014129/GAR PC A04/MF A01 

Los Alamos National Lab., NM. 

Solubility studies of the Ca-CaO-CaCi2 system. 

Thesis (M.S). 

K. M. Axler. Jun 91, 72p LA-11960-T 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 

U.S. Sales Only. 

The Sa of Ca metal has been measured in 

tions composed of varying amounts of CaO i 

CaC\(sub 2). The investigation has included solubility 

determinations at 850 and teeny oo The experi- 

mental work involved quench _ specimens of select- 

ed co from elevated temperatures to pre- 

serve the high-temperature phase distribution. The re- 

acted specimens were analyzed for dissolved Ca and 

for CaO composition. Data are presented which estab- 

~ ary: of CaO oo on the rear of 
it thermodynamic parameters were deter- 

mined from the solubility data. Additionally, the signifi- 
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cance of this work to pyrochemical processing ay 
. the Ga-Ca0-CaCaup 2) system is discussed. 2 
., 13 figs., 5 tabs. (ERA citation 16:019680) 


154,653 

DE$1740761/GAR PC A06/MF A01 
Strasbourg-1 Univ. (France). Centre de Recherches 
Nucleaires. 

Etude dynamique du solvatochromisme et 
transfert intramoleculaire d’electron dans les li- 


transfer in polar liquids). 


Thesis. 

C. Eckert. Nov 89, 114p CRN-CPR-8912 
In French. 

U.S. Sales Only. 


A microscopic model concerning the relaxation of the 
polarization phenomena in liquids is presented. The 
model is applied to the time indent fluorescence 
solvatochromism phenomena ed in polar solu- 
tions by ultra-fast techniques. The measurement of 
time scale variations of the fluorescence solvatochro- 
mism is performed for two compounds issued from the 
((alpha)- naphtyl)- 1 - pheny/ - 1 - ethylene in solution in 
n-propanol. The existence of an intramolecular elec- 
tron transfer reaction is observed. (ERA citation 
16:007883) 
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DE$1740764/GAR PC A11/MF A02 
Strasbourg-1 Univ. (France). Centre de Recherches 
Nucleaires. 

Etude et caracterisation microscopique des ni- 
veaux — dans le tellurure de cadmium. 


eedmum te microscopic n of the 
— telluride deep levels). 


Miss Biglari. May 89, 242p CRN-CPR-8913 
In French. 
U.S. Sales Only. 


The spectroscopic methods PICTS, QTS and CTS 
were developed and perfected to investigate dee 
level analysis of high resistivity CdTe crystals whic 
were either undoped, with chlorine and 
copper. Crystals which were grown in space were also 
investigated. The main characterization of defect 
levels was determined and different correlations were 
established between the material's resistivity, chemi- 
cal residues, dopant concentration and the nuclear ra- 
diation detector parameters. Using PICTS and CTS 
techniques, the generation of defects, under strong 
gamma-ray irradiation and particle bombardment was 
also studied. The influence of hydrogen on the main 
electrical characteristics of CdTe, in particular its ability 
to passivate the electrical activity of many deep defect 
and impurity states have been demonstrated. The 
compensation effects of Cl, Cu and H(sup +) are inter- 
preted using the qualitative models based on different 
possibilities of pairing or triplet formation between the 
ions of these dopants and those of defects. (ERA cita- 
tion 16:007818) 


154,655 

DE$1793014/GAR PC A09/MF A01 

Technical Univ. of Denmark, Lng. Kemisk Lab. A. 
lectrochemical 


dissolution of alu- 
minum in NaCl-AICi(sub 3 
Dec 89, 177p NEI-DK-564 
EFP-89. 


U.S. Sales Only. 


Previous investigations of chloroaluminate melts, es- 
pecially on aluminum electrode processes, have been 
reviewed. Electrochemical deposition of aluminum 
onto — carbon electrodes from NaAICi(sub 4) at 
175 deg. C has been examined. (AB) 215 refs. (ERA 
citation 16:020283) 
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N91-24500/1/GA PC A03/MF A01 
Royal Aircraft Establishment, Farnborough a. 
Rheological Behaviour and ae of Electror: 

arte ae et in Differing ‘emperature/ 


t V. Korobko, A. ran Mai ro 

Krasnikova. Oct 90, 12p RAE- Cis TRANS-2182, 
BR300771 

Trans. Into English from Vesti Akadmii omer Bssr, 
phy Fiz-Energ. Navuk (Minsk, USSR), No. 2, 1989 


Measurements are made of a moduli of 


strain development G’ and losses G”’ in highly concen- 


trated electrorheological aerosol and diatomite in 
transformer oil under low amplitude strain conditions. 
The moduli G’ and G” are compared, and do not 
depend on the angular frequency, omega, up to righ 
values of omega, and increase with electric 
strength, particle concentration and temperature. 


154,657 
PATENT-4 991 181,PAT-APPL-7-20@ a5@ilable NTIS 
National Aeronautiss and Space Administration, 
Hampton, VA. Langley Research Center. 
— for Carbon Monoxide Oxidation. 

fatent. 
B. T. Upchurch, |. M. Miller, D. R. Brown, P. P. Davis, 
and D. R. Schryer. Filed 30 Nov 89, patented 5 Feb 
91, 4p N91-21270/4, PAT-APPL-7-443 406 
This Government-owned invention available for U.S. - 
censing and, possibly, for foreign licensing. 
patent available — of Patents, Wasting: 
ton, DC 20231, $1.50. 


A catalyst for the combination of CO and O2 to form 
CO2 which includes a platinum group metal, e.g., plati- 
num; a os — oxide having mulitple valence 
states, e.g., SnO2; and : compound which can bind 
water to its structure, e ., Silica Kc This catalyst is 
ideally suited for application to high powered, pulsed, 
yn lasers operating in a cole ¢ or closed cycle con- 
ion. 


154,658 

PB91-217026/GAR a E05/MF E05 
Paris-6 Univ. ———— Lab. d’Ultraso 

Ferrofiuides loniques: Mouillage a. Instabilite de 

Films (ionic Ferrofluids: Wetting and Instability of 

Films). 

Final rept. 

J. C. Bacri, R. Perzynski, D. Salin, F. Brochard-Wyart, 

and J. M. Di Meglio. c1990, 31p 

Text in French; summary in English. Prepared in coop- 

eration with College de France, Paris. Sponsored by 

Direction des Recherches, Etudes et Techniques, 

Paris (France). Centre de Documentation de |’Arme- 

ment. 


The first r looks at the peculiarities involved in 
wetting thin fibers due to their curved surfaces. Macro- 

wetting films can be stabilized by external inter- 
— like magnetic ones for ferrofluids. If thin 
e h, microscopic films are stabilized by thin film 
con ins. Experimental studies of film profiles and 
wetting transition are in good ee with theoreti- 
cal models for ferrofluids. For Van der Waals liquids, 
measurements of the thickness of withdrawn films 
versus speed are also satisfactory. In the second 
paper, the physical-chemical stability of ferrofluids is 
first characterized, and magnetic and viscous meas- 
urements made. The magnetic wetting transition of a 
ferrofluid on a current-charged wire was theoretically 
predicted and then experimentally observed. The 
study showed that the wetting-film profile was strongly 
dependent on how the current was applied. A static 
study of ferrofluid-film instability, in the presence of a 
magnetic field and without spatial constraints, was 
also made. 
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AD-A236 442/0/GAR PC A03/MF A01 

Kentucky Univ., Lexington. Dept. of Chemistry. 

Diorganyttin(\V) Di-poly(1-pyrazolyl)boarates and 
elated Species. 


oo technical rept. 
K. Niedenzu, H. Noeth, J. Serwatowska, and J. 
Serwatowski. Jun 91, 28p Rept no. UK/DC/TR-35 


Current studies on the interaction of main group ele- 
ment halides with alkali metal poly(t a maearen 
eee (Hpz = pyrazole; R ‘ocarbon 
substituent; n = 0, 1, 2), include dade reactions of 
7 nyltin(IV) halides. it has previously been ri 

that the organyltin halides RSnX3 and R2 nXx2 
ph with even an ag of KHB(pz)3 by displace- 
ment of only one halogen the poly(1- 
pyrazolyl)borate ligand. Likewise, other reports on 
tin(IV) complexes with various poly(1-pyrazolyl)borate 
ligands also describe only 1:1 reaction products. On 
the other hand, the two complexes HB(pz)32SnR2 (R 
= CHG, n-C4H9) have been mentioned elsewhere. Al- 





pore the two latter species were not characterized in 
detail, they reportedly were prepared by essentially the 
same procedure that was used in the other work. The 
present studies were specifically directed to an investi- 
gation of — of the type L2SnR2 (L = poly(1- 
pyrazolyl)borate). 


154,660 
AD-A236 722/5/GAR PC A04/MF A01 
University of vor ge Hattiesburg. 


luction in Marie Propul- 
sion: Bice res with Enhanced Ef- 


eness. 
Annual rept. 1 Jun 90-31 May 91. 
31 May 91, 54p 
Contract NO0014-89-J-1893 


These Technical Papers Published: ‘Water-Soluble 
Copolymers, XXXII. Macromolecular Drag Reduction, 
‘Water-Soluble Polymers, ‘Water-Soluble Polymers. 
Ampholytic Terpolymers of Sodium 2-Acrylamido-2- 
Methyipropanesulfonate with 2-Acrylamido-2-Methyl- 
rang geet ape na Chloride and Acrylam- 
ide: Synthesis and J Seathoe ef tre Gees Behavior,’ Photophysi- 
conve Acid wien 2 2-(1 hthylacetyl) wah cantoonfene: 
acrylic -nap acetyl) ethylacrylate,’ 
Photophysical Investigations of Water-Soluble Copoly- 
mers of 2-(1-naphthylacetamido)ethylacrylamide.’ 


154,661 


AD-A236 767/0/GAR PC A03/MF A01 

Massachusetts Inst. of Tech., Cambridge. Dept. of 

Chemical ogg! 
Polybutadiene Chain —— in B-Core, 

Star-Branched SB Block Copolymers. 

Technical rept. 

D. H. Rein, R. F. Baddour, and R. E. Cohen. 21 May 

91, 17p Rept | no. TR-4 

Contract N00014-91-J-1045 


The equilibrium solubility of gases in a star-branched 
SB block lymer can be reliably estimated from a 
volume fraction weighted nee of the homopolymer 
solubilities; the value of heat of solution of gas in SB 
block copolymer lies between the two values associat- 
ed with the constituent homopolymers. Diffusion coef- 
ficients for gases in SB block copolymers are bracket- 
ed by the homopolymer values over the range of tem- 
perature employed, but the activation energies for dif- 
fusion in SB are higher than either of the homopolymer 
values. The anomalous temperature dependence and 
the inability of a computer stimulation to reproduce ex- 
perimental diffusion coefficient values for SB support- 
ed the concept of a temperature dependent restriction 
on chain mobility in the polybutadiene regions of the 
SB block copolymer. This Beta factor has values of 
about 2-3 at room temperature but decreases to unity 
when the polystyrene chains become mobile at the 
polystyrene Tg. 


154,662 


AD-A236 810/8/GAR PC A03/MF A01 

Rutgers - The State Univ., Piscataway, NJ. Dept. of 

Mechanics and Materials Science. 

ne Poling and Poly(Vinylidene Fiuoride) 
ims. 

Technical rept. 

Y. Takase, J. |. Scheinbeim, and B. A. Newman. May 

91, 27p Rept no. TR-20 

Contract N00014-88-K-0122 


A new poling technique was developed which is signifi- 
cantly different from the two conventional poling tech- 
niques; direct poling and corona poling. The present 
technique is based on the fact that the application of 
higher poling fields to poly(vinylidene fluoride) PVF2 
films produces higher piezoelectric and pyroelectric re- 
sponses but with a significantly higher risk of sample 
breakdown. This risk can be reduced by employing an 
active current limiter in the poling circuit. Experiments 
show that the risk of breakdown was significantly de- 
creased by employing a discharge element connected 
in series with the sample. The element consists of a 
metal gap and a high resistance (1 G omega) 
connected in series which works as a pulse shaper by 
suppressing the initial surge current and shutting down 
the current with a suitable time constant. 


154,663 


AD-A236 921/3/GAR PC A02/MF A01 
Indiana Univ.-Purdue Univ. at Indianapolis. 


Structural he in Functionalized Polymers: 
New Catalysts for ————— Reactions of De- 
pater rey of Gubentos nd Phosphoric Acids. 

inal r 
W. K. Pie, and M. Zeldin. 1 Jun 91, 7p 
Contract N00014-88-K-0556 


This project has focused on the ones of new 
highly-efficient, selective catalysts for widely-used 
commercial and biological reactions of carboxylic and 


phase of the investigation is to ascertain the limits of 
— for linear, synthetic polymeric 
catalysts. 


154,664 
AD-A236 947/8/GAR 
Missouri Univ.-Rolla. 


PC A03/MF A01 


Characterization of Plasma Polymerized Hydrocar- 
bons Using CP-MAS Carbon-13 NMR. 

Interim rept. 1 Feb 90-1 Feb 91. 

R. J. Gambogi, D. L. Cho, H. Yasuda, and F. D. 
Blum. 27 Feb 91, 16p Rept no. UMR-FDB-18 
Contract N00014-91-J-1274 


Plasma polymerized hydrocarbons made from ethane 
and methane were produced under different reactor 
conditions and probed by solid-state carbon-13 nucle- 
ar magnetic resonance (NMR) with cross-polarization 
and magic angle sample spinning. NMR experiments 
odaed structural information about the plasma poly- 
mers. The conditions of low power, high hydrocarbon 
gas flow rate, and no added hydrogen gas appeared to 
give the highest amount of non-protonated sp3 — 
dized carbons in the films for the reactor design used 
The use of methane or ethane as reactor gas did not 
affect plasma polymer structure significantly. 


154,665 

AD-A236 983/3/GAR PC A03/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Chemistry. 

Poly(Enaminonitriles) May eg Biphenyl and 
Terpheny! Rings in the Main C’ 

J. A. Moore, and S. Y. Kim. 30 May ‘91, 2ip 


We have been studying vinylic nucleophilic substitution 
as a route to the preparation of novel polymers which 
exhibit an unusual array of physical properties includ- 
ing excellent solubility in simple, non-aggressive sol- 
vents, outstanding thermal stability and relatively high 
dielectric constants. To improve dielectric and thermo- 
mechanical pe ora as well as to demonstrate the 
generai utility of this synthetic approach, several new 
bis(chlorovinylidene cyanides) containi sae biphenyl and 
terphenyl units have been prepared ai ed. 
Thermal and electrical properties of Gaede new materi- 
als are discussed. 


154,666 

AD-A236 993/2/GAR PC A02/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Polyaniline: Inter-Relationship between Ultra- 
Structure and Properties. 

Technical rept. 

A. G. MacDiarmid, S. K. Manohar, E. M. Scherr, X. 
Tang, and M. A. Druy. 10 Jun 91, 7p 


The conductivity (doped form), —_— of crystallinity, 
tensile mnonerg solubility and swellability (as a gel) of 
polyaniline (emeraldine oxidation state) is found to be 
greatly dependent on the past chemical and/or me- 
chanical history of the po which significantly af- 
fects the ultrastructure of the material. The conductivi- 
ty and tensile strength of polyaniline films and fibers 
can be greatly enhanced by stretch orientation which 
is also accompanied by a monotonic increase in c 
tallinity. The solubility of the emeraidine base in NMP is 
greatly decreased as the degree of crystallinity is in- 
creased. The conductivity shows relatively little de- 

pendency on molecular weight as compared to crystal- 
linity; it first rises monotonically with increase in molec- 
ular weight and then remains essentially independent 
of molecular weight. Gels of oriented emeraldine base 
exhibit a remarkable anisotropic swelling in NMP and 
in mixtures of NUP/CH3OH. 
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154,667 
AD-A236 999/9/GAR rif —— A01 
Rutgers - The State Univ., Piscataway, NJ. Coll. of En- 


Extensign of Kinetic Theory of Polymer Crystalli- 
EXenln oa iat Teor of omer yt 


vechnicad 

L. Petrone, J. |. Scheinbeim, and B. A. Newman. May 
91, 51p Rept no. TR-22 

Contract NO001 14-88-K-0122 


omen teen. 

proces, the LH model extended by hm 

pean 9 cebacen constraint on expressions 
ee 


AD Ags? 015/3/GAR 
Rutgers - 


Y. Tokane, J. |. Scheinbeim, and B. A. Newman. May 
Contract NO0014-88-K-0122 


To obtain information es 


probably signi 

pate ny de increased. This result was Giorproted | in 

transformation, which was in- 

the decrease in elastic modulus with in- 

with no corresponding loss of orientation. 

ied that the annealing process brought 

about an increase in the number of nucleation sites as 

a result of a transformation from a fibrous structure to 

a crystal-amorphous series structure which has in- 
creased boundary zone area. 


154,669 

DE91010128/GAR PC A03/MF A01 

Kozponti Fizikai Kutato Intezet, Budapest (Hungary). 
electromechanical effect in a polymeric fer- 


roelectric liquid 

N. Eber, L. Bata, G. Scherowsky, and A. Schliwa. 
1990, 19p KFKI-1991-07/E, CONF-9007207-1 
International li crystal conference (13th), Vancou- 
ver (Canada), 22-27 Jul 1990. 

U.S. Sales Only. 

A linear electromechanical effect was detected in a 
ferroelectric side chain polymeric liquid crystal. Prelimi- 
nary data on temperature and frequency dependence 
are presented. Measurements were carried out using a 
polyacrylate side chain polymer. 18 refs., 3 figs. 


154,670 

DE91011000/GAR 

California Univ., Santa Barbara. 
at surfaces. 


PC A03/MF A01 


and pro- 
posed research, March 15, 1990-March 14, 1991. 
Pincus. 1991 a — 
Contract FG03-87ER452 
Sponsored by Department of Energy, Washington, DC. 


In part one, published papers, papers accepted for 
publication, and those submitted or under preparation 

are listed. In 

vestigations. 

brush dynamics, and mixed 

the end, personnel working on the research are listed. 

(SC) 


PC A03/MF A01 


October 15,1991 59 


154,671 
DE91011488/GAR 





CHEMISTRY 
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Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
and properties of novel, electroactive 
lic polymers. 
1987, 33p DOE/ER/45193-T7 
Contract FG02-85ER45193 
Sponsored by Department of Energy, Washington, DC. 


The object of this research is to synthesize a number 
of organometallic polymers based on 1,8-dimetallo- 
cenyinaphthalene (1) as a monomeric structural unit, 
and to examine the physical properties of these sub- 
stances, especially their electrical conductance. In 
such contiguous metallocene units are held 
face-to-face in a columnar array, so that conduction, in 
the i oxidized material can in principal be 
achieved through (pi)-orbital interaction of neighboring 
metallocene units. The author has shown that low mo- 
lecular weight polymers, based on 1 (M=Fe or Ru) 
can be prepared by palladium catalyzed coupling of 
ferrocenyizinc halides with 1,8-diiodonaphthalene, and 
now propose to define reaction conditions for the prep- 
aration of much higher molecular weight polymers. 
The synthesis of analogous polymers incorporating 
cobalt and nickel, through the use of cobaltocene and 
nickelocene in the coupling reaction, will also be ex- 
amined. Other mixed metal polymeric systems, in 
which two transition metals alternate along the chain, 
may be preparable from 1,8- 
bis(cyclopentadienyl)naphthalene 3, recently synthe- 
sized in our laboratories. The preparation of 3 should 
also provide and opportunity for the synthesis of 
unique polymeric systems based on linear dimeric, trig- 
onal trimeric and tetrahedral tetrameric cyclopenta- 
dienyimetal complexes. These syntheses will be ex- 
amined. Finally, the application of the coupling-polym- 
erization reaction to 1,4-dihalobenzenes will also be 
examined. 34 refs., 3 figs. 


154,672 

DE91013684/GAR 

Los Alamos National Lab., NM. 
Spontaneous emergence of a metabolism. 

R. J. Bagley, and J. D. Farmer. 1990, 61p LA-UR-91- 


PC A04/MF A01 


1707, CONF-9002163-2 

Contract W-7405-ENG-36 

Artificial life conference, Santa Fe, NM (USA), Feb 
— by Department of Energy, Washing- 
ton, DC. 


Networks of catalyzed reactions with nonlinear feed- 
back have been proposed to play an important role in 
the origin of life. We investigate this possibility in a 
polymer chemistry with catalyzed cleavage and con- 
densation reactions. We study the properties of a well- 
stirred reactor driven away from equilibrium by the flow 
of mass. Under appropriate non-equilibrium condi- 
tions. The nonlinear feedback of the reaction network 
focuses the material of the system into a few specific 
polymer species. The network of catalytic reactions 
“digests” the material of its environment, incorporat- 
ing it into its own form. We call the result an autocataly- 
tic metabolism. Under some variations it persists 
almost unchanged, while in other cases it dies. We 
argue that the dynamical stability of autocatalytic me- 
tabolisms gives them regenerative properties that 
allow them to repair themselves and to propagate 
through time. 43 refs., 16 figs., 3 tabs. 


154,673 


DE91618684/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
taly). 

Resonant method for the measurement of the 

glass transition temperature at high frequencies. 

F. Povolo, A. J. Marzocca, and S. N. Goyanes. Aug 

90, 23p IC-90/233 

U.S. Sales Only. 


A resonant method for the accurate determination of 
the glass transition temperature in polymers is pre- 
sented. A composite oscillator driven by a piezoelec- 
tric crystal, in longitudinal oscillations and at a frequen- 
cy of the order of 50 k Hz, is employed. The changes in 
the storage modulus of the specimen with temperature 
can be obtained from the changes if the resonant fre- 
quency of the composite. Finally, some data obtained 
in a specimen of vulcanized rubber are discussed in 
detail. (author). 27 refs, 4 figs. (Atomindex citation 
22:018685) 
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DE91011930/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

X-ray Tomographic ie a ene 

J. Celeste. Oct 90, 17p UCRL-JC-105138, CONF- 
9105166-5 

Contract W-7405-ENG-48 

American Society for Nondestructive Testing (ASNT) 
on industrial computed emeeery conference (2nd), 
San Diego, CA (USA), 20-24 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


X-ray tomographic microscopy (XTM) is a high resolu- 
tion, three dimensional computed tomography (CT) 
system with a spatial resolution better that 0.005 mm. 
With this resolution it is now possible to image the mi- 
crostructure of materials in millimeter-size samples. 
XTM differs from conventional optical and electron- 
beam microscopy in that the sample need not be 
harmed prior to characterization. There is no require- 
ment for flat optical surfaces or thin sections. Materials 
are examined in their unaltered state. The three-di- 
mensional imaging capability makes XTM_ ideally 
suited for materials research. In XTM, the x-ray attenu- 
ation coefficient at any location in a material is deter- 
mined from a finite set of x-ray attenuation measure- 
ments (projection data) taken at different angles. The 
projection data is the transmitted x-ray intensity reach- 
ing a position-sensitive detector after passing through 
the sample. The data for reach angular view is stored 
and the three-dimensional image is generated by 
tomographic reconstruction techniques. The attenu- 
ation coefficient is directly related to material chemis- 
try and density. High spatial resolution is required to 
provide microstructure information in the region of in- 
terest. 1 fig. 


154,675 

DE91013484/GAR PC A03/MF A01 
National Academy of Sciences, Washington, DC. 
Board on chemical sciences a technology. 
Progress report, June 15, 1984-June 14, 1985. 

6 Jun 91, 29p DOE/ER/10984-T9 

Contract FG01-81ER10984 

Sponsored by Department of Energy, Washington, DC. 


The Board on Chemical Sciences and Technology or- 
ganizes and provides direction for standing and ad hoc 
committees charged with addressing specific issues 
relevant to the continued health of the chemical sci- 
ences and technology community. Studies currently 
under the oversight of the BCST include a major 
survey of chemica —_. an examination of the 
problems of biohazards in the laboratory, and an anal- 
ysis of the roots and magnitude of the problem of ob- 
solescent facilities for research and teaching in depart- 
ments in the chemical sciences and engineering. The 
Board continues to respond to specific agency re- 
quests for program assessments and advice. BCST 
members are designated to serve as liaison with major 
federal agencies or departments that support research 
in order to help identify ways for the board to assist the 
these organizations. The BCST also maintains close 
contact with professional societies and nongovern- 
mental organizations that share the Board’s concern 
for the health of chemical sciences and technology. 
Individual Board members are assigned responsibility 
for liaison with the American Chemical Society, the 
American Institute of Chemical Engineers, the Ameri- 
can Society of ong oe Chemists, the Council for 
Chemical Research, the Chemistry and Biochemistry 
Sections of the National Academy of Sciences (NAS), 
and the National Academy of Engineering (NAE). In 
the past few years, the Board has served as a focus 
and a forum for a variety of issues that relate specifi- 
cally to the health of chemistry. A sampling of these 
concerns include: industry-university cooperation; 
basic research mye | in DOD, DOE, NIH, and NSF; 
basic research in the chemistry of life processes; basic 
research in biochemical engineering; basic research in 
the science and technology of new materials; and un- 
dergraduate education in chemistry and chemical engi- 
neering. (ERA citation 16:020359) 


154,676 

DE91013485/GAR PC A03/MF A01 
National Academy of Sciences, Washington, DC. 
Board on ical sciences and technology. 
Progress report, June 15, 1983-June 14, 1984. 

6 Jun 91, 23p DOE/ER/10984-T10 

Contract FG01-81ER10984 

Sponsored by Department of Energy, Washington, DC. 


The Board on Chemical Sciences and Technology or- 
ganizes and provides direction for standing and ad-hoc 
committees charged with addressing specific issues 
relevant to the continued health of the chemical sci- 
ences and technology community. Studies currently 
under the oversight of the BCST include a major 
survey of the chemical sciences, a complementary 
survey of chemical — an examination of the 
problems of biohazards in the laboratory, and an anal- 
ysis of the roots and magnitude of the problem of ob- 
solescent facilities for research and teaching in depart- 
ments in the chemical sciences and engineering. The 
Board continues to respond to specific agency re- 
quests for program assessments and advice. BCST 
members are designated to serve as liaison with major 
federal agencies or departments that support research 
in order to help identify ways for the Board to assist 
these organizations. The BCST maintains close con- 
tact with professional societies and non-governmental 
organizations that share the Board’s concern for the 
health of chemical sciences and technology. Individual 
Board members are assigned responsibility for liaison 
with the American Chemical Society, the American In- 
stitute of Chemical Engineers, the American Society of 
es Chemists, the Council for Chemical Re- 
search, the NAS Chemistry and Biochemistry Sec- 
tions, and the National Academy of Engineering. In the 
past few years, the Board has served as a focus and a 
forum for a variety of issues that relate specifically to 
the health of chemistry. (ERA citation 16:020360) 
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AD-A236 437/0/GAR PC A05/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

Melvin Price Locks and Dam a Lock and 
Rotary Lock Culvert Vaive Mississippi River, Alton, 
Illinois. 

Final rept. 

W. G. Davis, and R. A. Davidson. Mar 91, 82p Rept 
no. WES/TR/HL-91-5 


Tests were conducted on 1:30-scale model of the 
Melvin Price Auxiliary Lock on the Mississippi River at 
Alton, Illinois, and on 1:12-scale models of rotary 
valves proposed for use as the filling and emptying 
valves. The lock model was built to study the effect of 
the rotary valves on the filling and emptying character- 
istics, the adequacy of the vertical slide gates to be 
used as a backup system, and the effects of flow rate 
through the adjacent spillway bays on the lock dis- 
charge outlets during emptying operations. The filling 
and emptying system consisted of intake manifolds 
upstream from the upper miter gate sill, longitudinal 
culverts, rotary valves, sidewall ports, and discharge 
outlets in the valve monolith. Unsatisfactory flow con- 
ditions were observed during spillway discharges in 
the vicinity of the lock discharge outlet caused by a 
discontinuity along the lock wall between the spillway 
pier and the discharge outlet. A wall was installed that 
streamlined the discontinuity and provided satisfactory 
flow conditions during spillway releases. 


154,678 

AD-A236 603/7/GAR PC A06/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Div. 

Ship Navigation Simulation Study Brazos Island 
Harbor 42-Foot improvement Brownsville, Texas. 
Final rept. 

D. W. Webb, and L. L. Daggett. May 91, 101p Rept 
no. WES/TR/HL-91-8 


A real-time ship simulation investigation of the pro- 
posed design for deepening and widening the man- 
made Brazos Island Harbor Channel, Brownsville, 
Texas, was conducted. The purpose of this study was 
to determine if the navigation channel could be deep- 
ened from 36 to 42 ft without widening the existing 
channel width of 200 ft or if the channel required wid- 
ening to 250 or 300 ft as authorized. Mathematical 





models of the existing ship channel from the Gulf of 
model was verified by a member of the Brazos-San- 
tiago Pilot’s Association. Mathematical models of 
three plans were also developed, one with the existing 
channel deepened to 42 ft, one with the channel wid- 
ened to 250 ft and deepended 42 ft, and the other with 
the channel widened to 300 ft and deepended to for 
tow traffic. Tests were run in Brownsville on the US 
Army Engineer Waterways Experiment Station porta- 
ble ship simulator. 


154,679 

AD-A237 042/7/GAR PC A03/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Repair, Evaluation, Maintenance, and Rehabilita- 


tion Research Program: REMR Management Sys- 

tems-Coastal/Shore Protection Structures: Condi- 

tion Rating Procedures for Rubble Breakwaters 

and Jetties. Initial Report. 

Final rept. 

at e Plotkin. May 91, 38p Rept no. CERL-REMR- 
-11 


This is an initial report on the development of a basic 
system for uniformly evaluating the condition of break- 
waters and jetties of all--or primarily--rubble construc- 
tion with either rock or concrete armor. This system is 
based on visual inspection and uses numbers on a 
scale from 0 (worst) to 100 (best) to represent the rela- 
tive condition of the structures. The process begins by 
assessing the crest (or cap), seaside, and leeside of 
each reach (section) of a structure according to a 
standard list of structural aspects. This assessment, in 
turn, leads to ratings for the seaside and leeside 
slopes and crest of the reach. Then, the reach ratings 
are combined to give a single, overall condition rating 
for the whole structure. The condition rating system 
considers both structural and functional aspects of the 
structures. The intent of this system is to provide a 
consistent method for evaluating condition that sup- 
plies numerical condition descriptors that can be han- 
dled easily on a microcomputer. This numerical system 
aids in the maintenance planning process by permit- 
ting the condition to be monitored over time and by 
allowing a relative condition comparison between 
structures. 


154,680 

DE91013445/GAR PC A05/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Hydraulic waste energy recovery. A technical 
report. 

C. C. Lederer, A. H. Thomas, and J. L. McGuire. Dec 
90, 94p DOE/IR/05106-T150 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


Water distribution systems are typically a municipal- 
ity’s largest consumer of energy and greatest expense. 
The water distribution network has varying pressure 
requirements due to the age of the pipeline and topo- 
graphical differences. Certain circumstances require 
installation of pressure reducing devices in the pipeline 
to lower the water pressure in the system. The conse- 
quence of this action is that the hydraulic energy sup- 
plied by the high lift or booster pumps is wasted in the 
process of reducing the pressure. A possible solution 
to capture the waste hydraulic energy is to install an in- 
line electricity generating turbine. Energy recovery 
using in-line turbine systems is an emerging technolo- 
y. Due to the lack of technical and other relevant in- 
ormation on in-line turbine system installations, ques- 
tions of constructability and legal issues over the 
power service contract have yet to be answered. This 
study seeks to resolve these questions and document 
the findings so that other communities may utilize this 
information. 10 figs. (ERA citation 16:020650) 


154,681 
PBS1-209551/GAR 
(Order as PB91-209536/GAR, PC ow 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Hydraulic Jump at an Abrupt Rise. 

N. D. Tokyay, and H. Ulubayram. Dec 90, 2p 
Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jni.), v1 p3-4 Dec 90. 


A and B jumps are investigated both theoretically and 
experimentally. In A jumps, considering the separation 
zone in front of the step, a uniform pressure distribu- 
tion on the step is assumed. This pressure distribution 
together with the momentum equation yields a predic- 
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tion formula. The proposed approach compares with 
the data favorably. In B jumps, a drag coefficient is in- 
troduced to compute the force on the step. Variation of 
this coefficient with the relative step height is obtained. 
Relative-specific force curves are introduced to ana- 
lyze A and B jumps. It is shown that in both cases the 
relative head loss depends on only the upstream 
Froude number. 


154,682 
PB91-209643/GAR 
(Order as PB91-209536/GAR, PC A04/MF 


01) 
Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Developments in Concrete Dam Construction in 
Turkey. 
U. Oezis, and M. Alsan. Dec 90, 3p 
Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p32-34 Dec 90. 


Economic exploitation of Turkey’s water resources re- 
quires construction of about 600 dams. One-fifth of 
them are in operation, one-tenth under construction, 
one-eighth are at the stage of final design and more 
than half of them are only at the planning stage. The 
majority of these are embankment dams; concrete 
dams having a modest share of 4%. This ratio rises to 
16% for 80 dams with heights exceeding 100 m. The 
articie briefly describes the main characteristics of Tur- 
key’s concrete dams (existing, under construction, at 
final design or preliminary planning stages), grouped 
as: (1) gravity dams, (2) arch dams, (3) buttress dams, 
(4) special dams; and points out to the significance of 
some dams in Turkey as compared to the forthcoming 
dams in the world. 


154,683 

PB91-214668/GAR PC A03/MF A01 
Maritime Administration, Washington, DC. Office of 
Port and Intermodal Development. 

United States Port Development Expenditure 
Report (1946-1989). 

Feb 91, 50p 


The U.S. port industry faces the constant challenge of 
providing shippers and ocean and inland carriers with 
modern and efficient marine terminals. To meet the 
challenge, port communities have invested millions of 
dollars in developing new facilities and in modernizing 
and rehabilitating existing facilities. The report ana- 
lyzes the financial investment made by the U.S. public 
port industry between 1946 and 1989. 


Construction Equipment, Materials, & 
Supplies 


154,684 

AD-A236 423/0/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Structures Lab. 

Effect of Changing Fly Ash Content, Temperature, 
and Calcium Chioride Levels on Strength Develop- 
ment of Mortars and Time of Setting of Pastes. 
Final rept. 

T. S. Poole, and J. B. Cook. Apr 91, 33p Rept no. 
WES/MP/SL-91-5 


This purpose of this project is to quantitatively develop 
the effect of temperature, fly ash content, and calcium 
chloride content on time of setting and strength devel- 
opment of pastes and mortars. These findings make it 
possible to explore the probable effects of increasing 
the fly ash content of concrete used for revetment 
mats. The reduction in strength resulting from increas- 
ing amount of fly ash proportional to the amount of 
portland cement could be compensated for by use of 2 
percent CaCi2, but this accelerating admixture could 
not completely compensate for a loss of early strength 
development that would result from a temperature de- 
crease of 30 F expected from summer to winter. 


154,685 

AD-A236 739/9/GAR PC A03/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
PRESTRESS User’s Guide. Beta Version. Pres- 
tressed Concrete Beam Design and Analysis. 

F. R. Johnson. Aug 89, 22p Rept no. NCEL-UG-0021 
See also Computer Diskette, AD-M000 056. 


PRESTRES is a prestressed concrete beam design 
and analysis program for simply supported beams. The 
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program has been tailored for highway bridge girders; 
however, with modifications, it can be used to design 
piers and buildings. The American Association of State 
Highway and Transportation Officials (AASHTO) and 
the Prestressed Concrete Institute (PCI) standard 
bridge beams and design procedures are currently 
used in the program. 


154,686 
PB91-209650/GAR 
(Order as PB91-209536/GAR, PC A04/MF 
A01) 
Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Parameters Affecting Post-Cracking Torsional Ri- 
gidity of Reinforced Concrete Rectangular Mem- 


M. Berkman. Dec 90, 4p 
Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jni.), v1 p35-38 Dec 90. 


In the study some variables affecting post cracking tor- 
sional stiffness of reinforced concrete members under 
pure torsion have been studied by considering the re- 
sults of recent tests. Special attention has been paid to 
er the degree of importance of each of these 
variables. 


154,687 
PB91-209668/GAR 
(Order as PB91-209536/GAR, PC A04/MF 
A01) 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
os Effect of Longitudinal Bars Held in Posi- 
tion. 

T. Tankut. Dec 90, 3p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jni.), v1 p39-41 Dec 90. 


Confinement improves concrete behavior consider- 
ably. Although lateral steel is considered as the only 
confining reinforcement, longitudinal bars also have an 
active part in the confinement mechanism. To investi- 
gate the contribution of longitudinal bars to the con- 
finement mechanism, a small experimental program 
was Carried out in the University of Toronto, Canada. 
Three specimens having 200mmx200mm cross-sec- 
tion and identical longitudinal bars (4016) were tested 
under monotonically applied uniaxial compression. 
One specimen had 06/40 mm conventional square 
ties and another had no transverse reinforcement at 
all. The third had only 206/40 mm cross-ties to hold 
the longitudinal bars in position without directly contrib- 
uting to confinement. Experimental results were com- 
pared with analytical predictions obtained on the basis 
of various models for confined concrete behavior. 


154,688 
PB91-209676/GAR 
(Order as PB91-209536/GAR, PC — 
1) 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Geotechnical Properties of Fly Ashes and Possibie 
Uses. 

Y. Wasti. Dec 90, 2p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p42-43 Dec 90. 


Geotechnical properties (index, compaction, shear 
strength and compressibility) of fly ash from Soma and 
Catalagzi thermal power plants have been investigated 
in order to evaluate the possibility of their use in geo- 
technical applications. It is concluded that fly ashes 
can be beneficially utilized as a replacement for earth- 
fill materials and in the stabilization of highly plastic 
clays. 


154,689 
PB91-209692/GAR 
(Order as PB91-209536/GAR, PC — 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Application of the Finite Element Method to Rein- 
forced Concrete Members. 

S. T. Wasti. Dec 90, 2p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.). v1 p46-47 Dec 90. 


Brief information on the finite element method as ap- 
plied to stress analysis of structural systems is pre- 
sented and the matrix formulation of the method is 
given. The application of the finite element method to 
reinforced concrete elements and associated difficul- 
ties are discussed. The modelling 
terial, the concrete-reinforcement 
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changing A mente configuration due to crack for- 
mation under increasing load are described. The step- 
by-step solution technique incorporated in simple com- 
puter programs developed for reinforced concrete is 
presented and the workings of the programs are ex- 
plained. 


Highway Engineering 
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MIC-91-04072/GAR PC E07/MF E01 
Ontario. Highway Engineering Division. Engineering 
Materials Office, Toronto. 
1990 report on bridge deck waterproofing. 
Materials information report no. MI-144. Annual 
lication. 
. C. Evers. c1990, 21p 


In 1990, monitoring was conducted on the thickness of 
waterproofing membrane placed on bridges and the 
quality of the membrane. Membrane thickness is con- 
trolled by an end result specification which was intro- 
duced in 1986 and expanded in 1987 to include mem- 
brane quality. This report contains a summary of the 
data assembled, with comments on the level of com- 
pliance with specified tolerances. Comparison is also 
made to data of previous years, and problems with 
contract administration and improper compiling of 
forms are discussed. 
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MIC-91-04154/GAR PC E07/MF E01 
Niagara (Ont.: Regional municipality). Thorold (Ontar- 


io). 

Demonstration project by the Regional Municipal- 
ity of Niagara: Crack and seat Niagara road 1 (Do- 
minion Road) Town of Fort Erie. 

c1991, 28p 


Niagara Road 1 in the Town of Fort Erie was a con- 
crete roadway constructed in approximately 1935 and 
subsequently overlayed with varying thicknesses of 
surface treatment and hot mix asphalt. Over the years, 
through slab movement, transverse cracking had de- 
veloped which was reflected on the asphalt surface. 
This report describes a demonstration project to over- 
lay the roadway with asphalt, including scratch, base 
and top. The report describes the equipment used, 
testing conducted to indicate cracks, seating methods, 
and resurfacing. 
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PB91-211235/GAR PC A06/MF A02 
Alaska Univ., Fairbanks. School of Engineering. 

Use of Geogrids for Limiting Longitudinal Crack- 
ing in Roads on Permafrost. 

Final rept. 

B. M. Savage. May 91, 122p AK-RD-91-12 
Sponsored by Alaska Dept. of Transportation and 
Public Facilities, Fairbanks. Statewide Research. 


Longitudinal cracking of road embankments results 
from lateral movement of the subbase which creates a 
subsurface void space. The void spaces propogate to 
the surface causing cracks and voids. This is hazard- 
ous to motorists and expensive to repair. The thesis 
examines the use of geogrids to limit lateral spreadin 
thereby preserving safe and useable road surfaces. 
field experiment, a full-scale laboratory experiment, a 
soil arching experiment, and behavioral and theoretical 
analyses are presented. Soil arching forces are quanti- 
fied and developed using an experiment based on 
work done by Terzaghi and Kienzl. A theoretical analy- 
sis for quantifying the shear force redistribution to be 
used for geosynthetic embankment systems, was de- 
rived from the Soil Arching Experiment. Relationships 
of load, embankment resistance, deflection and geo- 
metric factors are presented. A comparison of geogrid 
performance to a geotextile performance for the given 
relationship is presented as well. 
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PB91-212969/GAR PC A03/MF A01 
Indiana Dept. of Transportation, West Lafayette. Div. 
of Research. 
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Investigation of Friction Life Cycles for Indiana 
Pavements. Executive Summary. 

Rept. for 1983-89. 

S. Gulen, K. J. Kercher, and V. Anderson. Jun 90, 
27p FHWA/IN/RD-90/1-ES 

See also PB91-212977. Prepared in cooperation with 
Purdue Univ., Lafayette, IN. Sponsored by Federal 
Highway Administration, Indianapolis, IN. Indiana Div. 


The report describes a review of INDOT’s Friction 
Equipment calibration procedures and documents 
changes made as a result of the study. A new air-bear- 
ing force plate calibration pit was constructed and dif- 
ferent axle sensors were adopted. Data from 11 years 
of correlations with the Area Reference Skid Measur- 
ing System (ARSMS) at the Transportation Research 
Center in Ohio and for 3 years on test pads at the 
INDOT Test Road was used to evaluate calibration 
procedures. A low-end friction pad was constructed as 
part of the study. Friction data collected over 5 years 
for 7 pavement surface types on 164 pavement sec- 
tions is analyzed to develop prediction equations for 
friction life. A general model was selected as the best 
prediction for bituminous pavements, with an 2 of 0.48. 
Recommendations on the suitability of various pave- 
ment surface types are made for different levels of traf- 
fic. These recommendations were adopted into INDOT 
surfacing specifications. 
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PB91-212977/GAR PC AO5/MF A01 
Indiana Dept. of Transportation, West Lafayette. Div. 
of Research. 

Investigation of Friction Life Cycles for Indiana 
Pavements. Finai Report. 

Rept. for 1983-89. 

S. Gulen, K. J. Kercher, and V. L. Anderson. Jun 90, 

92p FHWA/IN/RD-90/1-FR 

See also PB91-212969. Prepared in cooperation with 
Purdue Univ., Lafayette, IN. Sponsored by Federal 
Highway Administration, Indianapolis, IN. Indiana Div. 


The report describes a review of INDOT’s Friction 
Equipment calibration procedures and documents 
changes made as a result of the study. A new air-bear- 
ing force plate calibration pit was constructed and dif- 
ferent axle sensors were adopted. Data is shown from 
11 years of correlations with the Area Reference Skid 
Measuring System (ARSMS) at the Transportation Re- 
search Center in Ohio. Data is also shown for 3 years 
on test pads at the INDOT Test Road. A low-end fric- 
tion pad was constructed as part of the study. Friction 
data collected over 5 years for 7 pavement surface 
types on 164 pavement sections is analyzed to devel- 
op prediction equations for friction life. A general 
model was selected as the best prediction for bitumi- 
nous pavements, with an r2 of 0.48. Recommenda- 
tions on the suitability of various pavement surface 
types are made for different levels of traffic. These rec- 
ommendations were adopted irito INDOT surfacing 
specifications. 
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PB91-216143/GAR 
Alaska Univ., Fairbanks. Inst. of Northern Engineering. 
Cable Stayed Bridge Static Tests: An Experimental 
Study for the Captain William Moore Creek Bridge. 
Final rept. 

J. L. Hulsey, D. K. Delaney, and R. W. Briggs. Nov 
89, 183p INE-88-47, FHWA/AK/RD-90/08 


PC A09/MF A02 


Sponsored by Federal Highway Administration, 
Juneau, AK. Alaska Div., and Alaska Dept. of Trans- 
portation and Public Facilities, Fairbanks. Statewide 
Research. 


A 300-ft fracture-critical bridge--located on the high- 
way between Skagway, Alaska and Carcross, 
Canada--supports automobiles, campers, buses, and 
ore trucks during summer months. During the winter 
months, the bridge is subjected to predominantly ore 
truck traffic. At the time of the study, the loaded ore 
trucks weighed approximately 160,000 Ibs. The bridge 
is a two-lane structure with a laminated timber deck 
supported by transverse floor beams spanning two 
stiffened ASTM A588 steel box girders. The box gird- 
ers have 30-, 123-, 127-, and 20-foot span lengths. 
The bridge was instrumented to evaluate the static 
live-load performance when subjected to a loaded ore 
truck. Instrumentation included strain — on the 
box girders, pylons, and an upstation column support. 
In addition, environmental sensors were installed to 
monitor solar radiation, wind speed, air temperature, 
and temperature distribution through a box girder. 
Tests were conducted to monitor static response for 
two types of loads at predetermined positions. The two 


loads were preweighed ore trucks and a Snooper truck 
which was used as a control vehicle. Experimental 
strain data, girder deflections, and environmental data 
were recorded and reported. 
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PB91-217323/GAR PC A12/MF A03 
National Center for Asphalt Technology, Auburn, AL. 
Evaluation of Bituminous Pavements for High 
Pressure Truck Tires. 

Final rept. 

P. S. Kandhal, S. A. Cross, and E. R. Brown. Dec 90, 
257p NCAT-90-2, FHWA/PA-90/008 + 87-01 
Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. Office of Research and 
Special Studies. 


The research project was undertaken to evaluate 34 
in-service heavy duty pavements across Pennsylvania 
to identify the material properties, mix design param- 
eters, pavement construction properties, and pave- 
ment in-service properties which are responsible for 
the premature rutting (permanent deformation) of 
some HMA pavement. Core samples were tested to 
determine pavement properties. The mix from cores 
was reheated, compacted by three different compac- 
tion methods, and analyzed for voids in total mix (VTM) 
and strength. Transverse surface profiles of the pave- 
ments were taken to determine maximum rut depths. 
Correlation analysis, linear regression analysis and 
stepwise multiple variable analysis methods were used 
to analyze the effect of some 60 independent variables 
on rutting. Threshold values of significant independent 
variables were also established. Significant independ- 
ent variables affecting the rutting potential of HMA 
pavements included design VMA, VTM, percent natu- 
ral sand in fine aggregate, and minus 200 content. It 
has been recommended to use Marshall Compactor 
with rotating base and slanted food to obtain near 
maximum potential compaction in the laboratory. Daily 
quality control of HMA mix composition, and VTM of 
compacted specimens is essential to minimize rutting. 


General 
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PB91-209536/GAR PC A04/MF A01 
Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Digest 90: Extended Summaries from Teknik Dergi 
(Technical Journal), Volume 1, December 1990. 

T. Tankut, E. Arkun, and M. Ger. Dec 90, 59p 

See also PB91-209544 through PB91-209700. 


The digest contains 17 civil engineering reports in Eng- 
lish taken from the 1990 volumes of Teknik Dergi, the 
journal of the Turkish Chamber of Civil Engineers. The 
articles contained herein are: Principles and Compro- 
mises of Teknik Dergi; Hydraulic Jump at an Abrupt 
Rise; Ultimate Load Design for Reinforced Concrete 
Rectangular and Circular Sections and their Order of 
Accuracy; Wall Contribution to Shear Resistance in 
Frame-Wall Systems; Assumptions of the Ultimate 
Strength Method: A Reevaluation; Contribution to 
Energy Conservation of Opaque Building Materials Ex- 
posued to Solar Radiation; Prediction of Swell by Suc- 
tion Method; Ten Years of Progress in Shell and Spa- 
tial Structures; Siding Shear in Low-Rise Shear Walls; 
An Improved Design _ for Rectangular Beam 
Sections with Confined Concrete; Developments in 
Concrete Dam Construction in Turkey; Parameters Af- 
fecting Post-Cracking Torsional ig ve of Reinforced 
Concrete Rectangular Members; Confining Effect of 
Longitudinal Bars Held in Position; Geotechnical Prop- 
erties of Fly Ashes and Possible Uses; Fatigue in Off- 
shore Structures; Allocations of the Finite Element 
Method to Reinforced Concrete Members; Effect of 
Cavities on Prestressed Concrete Beam Behavior. 
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PB91-209544/GAR 
(Order as PB91-209536/GAR, PC A04/MF 
A01 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Principles and Compromises of Teknik Dergi. 

T. Tankut. Dec 90, 2p 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p1-2 Dec 90. 





The major objectives of Teknik Dergi are explained 
and their interaction is discussed in the paper. Consid- 
erations related to the coverage of the journal and sci- 
entific requirements are mentioned, and the method of 
manuscript evaluation is introduced. The importance 
of discussion is emphasized and readers are invited to 
contribute. Some proposals towards future develop- 
ments of the journal are also briefly mentioned. 
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AD-A236 564/1/GAR PC A12/MF A02 
Allied-Signal, Inc., Des Plaines, IL. Engineered Materi- 
als Research Center. 

Improved Boron for Enhanced Combustion. 

Interim rept. Feb 86-Dec 88. 

S. Miller, and T. M. Mezza. Jun 90, 260p WRDC-TR- 
89-2031, 

Contract F33615-85-C-2550 


The objective of this effort was to develop a domestic 
commercial process for producing pure, spherical, 
amorphous boron particles with diameters in the range 
of 0.5 to 3 microns. Such particles could offer im- 
proved combustion and processing properties over 
present commercial boron powders when incorporat- 
ed into slurry and solid fuels. The approach was to 
start with the Callery process for making high-purity, 
submicron size boron, then change process variables 
and add a recycle in an attempt to increase particle 
size. Pure, spherical particles approaching 0.1 micron 
were achieved. Allied-Signal EMRC provided the over- 
all program management, boron analysis and charac- 
terization. 
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AD-A236 650/8/GAR 
Cornell Univ., Ithaca, NY. 
Numerical Investigation of Turbulent Flame 
Sheets. 

Final rept. Dec 87-Dec 90. 

S. B. Pope. 29 Mar 91, 16p AFSOR-TR-91-0503, 
Grant AFOSR-88-0052 


An accurate physical model of a premixed turbulent 
flame (in the flamelet regime) is that combustion is 
confined to a thin sheet that can be regarded as a 
mathematical surface. This surface is convected and 
bent by the fluid motion, and it propagates normal to 
itself (relative to the fluid) at the local laminar flame 
speed. Direct numerical simulations have been per- 
formed to examine the important properties of material 
(i.e. non-propagating) and propagating surfaces in tur- 
bulence. The results have been described in seven 
papers. The straining, curvature and cusp formation of 
these surfaces has been well characterized. 


PC A03/MF A01 
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AD-A236 652/4/GAR 

California Univ., San Diego, La Jolla. 
Theories of Turbulent Combustion in High Speed 
Flows. 

Annual rept. Apr 90-Apr 91. 

P. A. Libbey, and F. A. Williams. 2 Apr 91, 6p 
AFSOR-TR-91-0505, 

Grant AFOSR-89-0310 


Since Damkohler and Reynolds numbers over the 
range of conditions relevant to supersonic hydrogen- 
air combustion were found to be consistent with the 
combustion occurring in the reaction-sheet regime, de- 
tailed numerical integrations were performed on the 
structures of counterflow hydrogen-air diffusion 
flames, for pressure from 0.5 to 10 atm and air tem- 
peratures from 300 K to 1200 K, at a hydrogen temper- 
ature of 300 K. The results showed extinction to occur 
at high enough rates of strain in most cases, but no 
extinction for air temperatures above 1000 K. Nitrogen 
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chemistry was shown to have a negligible effect, and 
reduced chemical-kinetic mechanisms were devel- 
oped for simplifying the computations. The compound 
extinction strain rates were found to be in excellent 
agreement with newly performed experiments. Com- 
pressibility effects are being taken into account, and 
the results are being worked into methods for describ- 
ing turbulent combustion in high-speed flows. 


154,702 
AD-A236 759/7/GAR PC A03/MF A01 
Stanford Univ., CA. High Temperature Gasdynamics 


Lab. 

Turbulent Reacting Flows and Supersonic Com- 
bustion. 

Annual rept. 15 Feb 90-14 Feb 91. 

C. T. Bowman, R. K. Hanson, M. G. Mungal, and W. 
C. Reynolds. 15 Mar 91, 27p AFOSR-TR-91-0506, 
Grant AFOSR-90-0151 


An experimental and computational investigation of 
supersonic non-reacting and combustion flows is in 
progress. The principal objective of the research is to 
gain a more fundamental understanding of mixing and 
chemical reaction in supersonic flows. The research 
effort comprises three inter-related elements: an ex- 
perimental study of mixing and combustion in a super- 
sonic plane mixing layer; development of laser-in- 
duced fluorescence techniques for time-resolved two- 
dimensional imaging of species concentration, tem- 
perature, velocity and pressure; and, numerical simula- 
tions of compressible reacting flows. The specific ob- 
jectives and the status of the research of each of these 
program elements are summarized in this report. 


154,703 

DE91011297/GAR PC A03/MF A01 
Sibley School of Mechanical and Aerospace Engineer- 
ing, Ithaca, NY. 

Scale-up of circulating fluidized bed coal combus- 
ters. Technical progress report for the tenth quar- 
ter, December 1, 1990-February 28, 1991. 

M. Louge. 1991, 15p DOE/PC/88929-T8 

Contract FG22-88PC88929 

Sponsored by Department of Energy, Washington, DC. 


Short communication. 


154,704 

DE91012121/GAR PC A03/MF A01 
Department of Energy, beter nr DC. Office of the 
Deputy Assistant Secretary for Coal Technology. 
Atmospheric Fluidized-Bed Combustion Program. 
Fiscal Year 1991 Summary Program Plan. 

Apr 91, 43p DOE/FE-0230P 


In keeping with the National Energy Strategy goals of 
securing future energy supplies and respecting the en- 
vironment, the Atmospheric Fluidized Bed (AFB) Com- 
bustion Program is seeking to develop technologies 
that will displace oil and gas in the small boiler sectors 
through the use of domestic coal. The technologies 
must be economically competitive with competing oil/ 
gas systems and be environmentally acceptable. This 
program is at the stage of wrapping up small AFB com- 
bustor development and the major focus in future 
years will be directed at controlling ozone depleter, 
greenhouse gases. The objective of the AFB Program 
supports the following Office of Coal Technology 
(OCT) — objectives: Identify and foster the de- 
velopment of new processes and/or equipment capa- 
ble of using coal directly or as modified fuel forms to 
increase the efficiency in the use of the fuel, to extend 
its applicability, and/or to allow for its substitution of oil 
or gas; and Support appropriate R&D and associated 
environmental research to economically manage the 
environmental impacts of processing and using fossil 
fuels, including the work needed to establish data 
bases that help mitigate problems rather than merely 
expand the range of questions and concerns. The 
technology, its status, market applications, and pro- 
gram strategy and management are discussed. 1 fig., 5 
tabs. 


154,705 

DE91012123/GAR PC A03/MF A01 
Department of Energy, haar DC. Office of the 
Deputy Assistant Secretary for Coal Technology. 
Advanced Combustion Technology Program. 
Fiscal year 1991 summary program plan. 

Apr 91, 35p DOE/FE-0232P 


The Advanced Combustion Technology (ACT) Pro- 
gram is directed toward the National Energy Strategy 
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goals for energy security and respecting the environ- 
ment. Two initiatives begun in Fiscal Year (FY) 1990 
include the development of (1) a high-performance 
power system which significantly reduces the ‘sub 
2) emissions per unit of electricity generated, and (2) a 
low-emission boiler system which significantly reduces 
the SO(sub 2) and NO(sub x) emissions. A primary ob- 
jective of this program is to implement the use of coal 
instead of oil and gas in each market area. These 
goals and objectives are consistent with the strategic 
objectives set forth by the Office of Coal Technol 
(OCT) and are supportive of the following: To identify 
and foster new processes and equipment that will in- 
crease the efficiency of coal utilization, extend its ap- 
plicability, and permit its substitution for oil and gas; 
and to engage in appropriately associated environ- 
mental research — with the above R&D) for eco- 
nomic management of the environmental impacts of 
processing and using fossil fuels. This includes work 
needed to establish data bases that help mitigate 
problems rather than merely expand the range of 
questions and concerns. The technology, its status, 
market applications, and program strategy and man- 
agement are discussed. 1 fig. 2 tabs. 
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DE91012476/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Fluidization of large particles: Supercomputer gen- 
erated movie. 

|. K. Gamwo, R. W. Lyczkowski, and D. Gidaspow. 
Apr 91, 17p ANL/CP-72942, CONF-9104247-1 
Contract W-31109-ENG-38 

Annual national conference of the National Organiza- 
tion of Black Chemists and Chemical Engineers 
(NOBCChE) (18th), Washington, DC (USA), 1-5 Apr 
1991 — by Department of Energy, Washing- 
ton, DC. 


The hydrodynamic code FLUFIX developed at Ar- 
- National Laboratory and programmed on its 

RAY XMP was used to simulate the behavior of molo- 
chite particles (1500 microns diameter) in a fluidized 
bed reactor. Supercomputer generated motion pic- 
tures have been found to be necessary to analyze the 
computations since there are such a large number of 
time-dependent complex phenomena difficult to com- 
prehend otherwise. The animation of the simulation 
visualize features of the bed dynamics including 
bubble formation from the distributor, bubble growth, 
split, and burst. Comparison of the computer generat- 
ed porosity distribution plot at 0.9 times the minimum 
air fluidizing velocity is consistent with the experimen- 
tal observations. Good agreement is obtained for the 
power spectra of differential pressure fluctuations 
computed using the Fast Fourier Transform (FFT) 
technique. 8 refs., 7 figs., 1 tab. 
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DE91012781/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Chemistry. 
Thermodynamics and in combustion 
and engines. (Annual report), April 1990-March 
1991 


J. Ross. 1991, 30p DOE/ER/13479-T1 
Contract FG03-86ER13479 
Sponsored by Department of Energy, Washington, DC. 


The project objective is the formulation of thermody- 
namics for systems far from equilibrium with emphasis 
on efficiency of combustion reactions in power produc- 
tion. The concept of increases in efficiency by means 
of external periodic perturbations has been demon- 
strated both theoretically and experimentally. Re- 
search is being carried out on systems with many de- 
grees of freedom and experiments are suggested on 
the optimization of efficiency in the combustion of 
methane at high temperatures and the combustion of 
acetaldehyde at cool flame temperatures. 60 refs. (JL) 
(ERA citation 16:021021) 


154,708 
DE91012789/GAR PC A03/MF A01 
BCR National Lab., Pittsburgh, PA. 

Coal desulfurization in a rotary kiln combustor. 
Quarterly report No. 3, October 1-December 31, 
1990. 


Progress rept. 

J. T. Cobb. 20 Mar 91, 24p DOE/PC/90169-T2, 
BCRNL-L-1629 

Contract FG22-90PC90169 

Sponsored by Department of Energy, Washington, DC. 
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Studies on coal combustion in a rotary kiln combustor 
continued. During the months of October, November 
and December, 1990, five major areas have received 
attention from the project team. They are: equipment 
evaluations and actions; environmental issues; proc- 
ess analysis and design; rotary reactor comparison 
and test; and trips and presentations. 
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DE91012790/GAR PC A05/MF A01 
Illinois Inst. of Tech., Chicago. Dept. of Chemical Engi- 
neering. 

Predictive models for circulating fluidized bed 
combustors. Kinetic theory  ‘iaiaast Chapter 9: 
Fifth technical progress report. 

D. Gidaspow. Feb 91, 4 Oy DOE/PC/89769-T4 
Contract FG22-89PC8976: 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this investigation is to develop 
experimentally verified models for circulating fluidized 
bed (CFB) combustors. This report presents a chapter 
describing the kinetic theory approach used to model 
CFBs. New formulas for solids viscosity and granular 
conductivities were developed using the rigorous ki- 
netic theory. These formulas, unlike those used in the 
past, cover the complete particle concentration range. 
Formulas developed by others and published in the 
Journal of Fluid Mechanics used approximate meth- 
ods. Although they do not differ a great deal from the 
formulas developed here, the new formulas arise from 
integrals having a clear physical significance. Our com- 
puter codes are being changed to include the new ex- 
pressions for viscosity and conductivity. In the past, we 
used either (1) an empirical solids viscosity or (2) kinet- 
ics theory viscosity in the dense region and fluid turbu- 
lence in the dilute region. 27 refs., 3 figs. 
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DE91013015/GAR PC A04/MF A01 
Illinois Univ. at Chicago Circle. Dept. of Chemical Engi- 
neering. 

Kinetics of combustion-related processes at high 
temperatures. Progress report, June 1, 1988-May 
31, 1991. 

J. H. Kiefer. Dec 90, 52p DOE/ER/13384-4 

Contract FG02-85ER13384 

Sponsored by Department of Energy, Washington, DC. 


Rates and mechanisms for fuel hydrocarbon pyrolysis 
at high temperatures have been determined. The 
measurements are made in a shock tube at precise, 
externally set temperatures with two very high resolu- 
tion laser diagnostic techniques: laser schlieren meas- 
urements of density gradients (net endothermic rate) 
and the new method of excimer laser flash absorption, 
which provides absorption profiles in the ultraviolet 
with 0.05 midosecond resolution. Flash absorption 
measurements at 220 nm have confirmed the laser 
schlieren rate for 1,3-butadiene dissociation. A study 
of the dissociation of vinylacetylene has led to the pro- 
posal of a new mechanism for acetylene polymeriza- 
tion, and this mechanism has now been employed in a 
successful modeling of both previous and new shock 
tube data on this reaction. Current work centers on the 
study of allene/propyne pyrolysis, the decomposition 
of formaldehyde, some new measurements of acety- 
lene pyrolysis, and further investigation of falloff ef- 
a in large-molecule dissociation. 56 refs; 13 figs; 2 
tabs. 


154,711 

DE91013110/GAR 

Zurn Industries, Inc., Erie, PA. 
Development and o operating data for the PEDCO 
Rotary Combustion System 

R. V. Seibel, and W. He Long. 1990, 23p CONF- 
900904-1 

Contract FG22-90PC90169 

1990 industrial power conference, St. Louis, MO 
(USA), 30 Sep - 3 Oct 1990. Sponsored by Department 
of Energy, Washington, DC. 


The PEDCO Rotary Cascading (Circulating) Bed Com- 
bustion System is a unique way of integrating mechani- 
cal forces to enhance ignition and to moderate com- 
bustion temperatures for acidic gas capture in the utili- 
zation of coal and other fuels along with wastes to gen- 
erate steam. The system takes advantage of a way to 
circulate material within a rotating combustion cham- 
ber which is designed with proprietary technology to 
optimize gas-to-solids contact. Theories, practice and 
operating data from a commercial prototype system 
are discussed. 5 figs., 7 tabs. 


64 VOL. 91, No. 20 


PC A03/MF A01 


154,712 

DE91778826/GAR PC A04/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Toepassing van optische pyrometrie in de kera- 
mische-branderopstelling. (Application of optical 
pyrometry in the ceramic burner installation). 

J. Hoornstra. Mar 91, 74p ECN-I-91-019 

In Dutch. 

U.S. Sales Only. 


To determine the temperature of the surface of the ce- 
ramic plate in the Keratest burner installation an opti- 
cal pyrometer is applicated. Keratest is a water-cooled 
experimental facility which tests the performance of 
ceramic burner plates developed by the NKA (Dutch 
National Ceramic Atelier) of the Netherlands Energy 
Research Foundation. A pyrometer has been acquired 
based on an analysis of the most important aspects 
and specifications of pyrometers and based on com- 
parative measurements. Several parameters which 
effect the results of the pyrometer have been investi- 
gated theoretically and experimentally: impacts of 
transmission, absorption and emission of or on the 
signal to be detected, and the emission coefficient of 
the ceramic material. In particular attention is paid to 
the evaluation of an apparent emission coefficient, 
necessary for the accurate determination of the plate 
temperature in the small test facility. The most impor- 
tant experiences are described. The results carried out 
in 1990 are presented. 19 figs., 29 refs., 2 apps. (ERA 
citation 16:021468) 


713 
6E$1785610/GAR PC A05/MF A0i 
Technische Hochschule Aachen (Germany, F.R.). 
— fuer Waermeuebertragung und Klimatech- 
nik. 
Untersuchungen an dem druckaufgeladenen Wir- 
beischichtdampferzeuger im Heizkraftwerk der 
RWTH Aachen. Abschlussbericht. (Studies at the 
pressurized fluidized-bed combustor in the cogen- 
eration plant of Aachen University. Final report). 
|. Ewes, H. Goermar, and N. Verweyen. Aug 90, 93p 
ETDE-mf-1785610 
In German. 
U.S. Sales Only. 


In the cogeneration plant at Aachen University of 
Technology a pressurized fluidized-bed combustor 
with a thermal output of 40 MW has been installed. To 
get more detailled information on the behaviour of this 
steam-generation-technology experimental and theo- 
retical studies have been carried out at this combustor. 
Beneath the overall operation behaviour several spe- 
cific aspects on emission control, heat transfer charac- 
teristics and combustion phenomena were studied. 
Furthermore the flue gas filtration and the erosion of 
the in-bed tube bank have been considered. (orig.) 
With 17 refs., 6 tabs., 44 figs. 


154,7 

5E91785664/GAR PC A03/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Lab. fuer Ilsotopentechnik. 

Entstehung und Verbrauch von Stickoxiden waeh- 
rend der Verbrennung. (Formation and consump- 
tion of nitric oxides during combustion). 

P. Dransfeld. Feb 91, 46p KFK-4792 

In German. 

U.S. Sales Only. 


The present review introduces to the elementary reac- 
tions which govern the build-up and the consumption 
of nitrogen oxides during combustion. The influence of 
turbulent mixing on the NO(sub x)-emission level will 
be discussed. As a result, the consequences of a 
change of scale due to different mixing behaviour will 
be pointed out. (orig.). 


154,715 
N91-24250/3/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
‘A03) 


American Rocket Co., Camarillo, CA. 

Non-Acoustic Combustion Instability in Hybrid 
Rocket Motors. 

D. M. Guthrie, and R. S. Wolf. Oct 90, 11p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 177-187. 


A non-acoustic instability (NAI) was encountered 
during the development of a 75,000 pound thrust 
hybrid rocket motor. The frequency of oscillation is re- 


lated to the fill/flush time of the combustion chamber. 
A correlation for solid rocket motor NAI frequencies is 
reviewed and compared to hybrid motor results. Sever- 
al causal mechanisms are postulated and examined 
experimentally to determine their role in NAI. Inad- 
equate LOx vaporization is identified as the proximate 
cause of NAI. Methods for enhancing vaporization are 
discussed and test results presented. The use of 
splashblocks for pon ers oo NAI is examined, and 
minimum required splashblock areas determined. 


154,716 


N91-24297/4/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
A03) 


Naval Ordnance Station, Indian Head, MD. 

Heats of Explosion, Detonation and Reaction 
Products: Their Estimation and Relation to the 
First Law of Thermodynamics. 

E. E. Baroody, and S. T. Peters. Oct 90, 10p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 345-354. 


A method to calculate heats of explosion (HOEs) is 
reviewed. Similarly, a method is provided to calculate 
heats of detonation (HDETs), which can be used to 
theoretically evaluate explosive performance. This cal- 
culation method also gives predictions of the reaction 
products for energetic materials which are burning or 
detonating under various conditions. Since experimen- 
tal — materials are often unavailable in quanti- 
ties sufficient to experimentally determine the HOE, 
HDET or reaction products, such theoretical proce- 
dures can be very useful. Later, when sufficient materi- 
al can be obtained, the theoretical values can be 
checked by determining the heat released when the 
material is burned or detonated in a bomb calorimeter. 
The thermodynamics operative in the calorimeter and 
the calculation method are discussed. The use of the 
calculations to explain variations in HDETs measured 
under different conditions is illustrated. Calculated 
values are presented along with experimental data. 


154,717 


PB91-213942/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Mechani- 
cal and Industrial Engineering. 

ay Se Natural Gas and Coal. Phase 1. Final 
Report, October 1988-September 1990. 

J. E. Peters, R. O. Buckius, and H. Krier. May 91, 
30p GRI-91/0163 

Contract GRI-5088-260-1767 

See also PB90-247230. Sponsored by Gas Research 
Inst., Chicago, IL. 


Fundamental studies of combined natural gas and coal 
combustion were conducted. Design, construction and 
calibration were completed for all the experimental fa- 
cilities and techniques including the Drop Tube Fur- 
nace Facility (DTFF), a two-color pyrometer for in situ 
particle temperature measurements, an imaging 
system for in situ particle imaging to determine size 
and morphology and a sampling probe for solids sam- 
pling. Ignition results indicate that co-firing natural gas 
with low volatile coals can reduce the coal ignition 
delay time to levels more typical of high volatile coals. 
A thermal model was used to show that ignition delay 
reductions associated with natural gas addition are 
due to increased particle heating from the relatively 
rapid gas combustion. Imaging and temperature meas- 
Povey! were obtained for coal particles at various 

tages of combustion both with and without methane 

dition. Measured temperatures agreed well with esti- 
mabe particle temperatures based on particle energy 
balance calculations. Imaging results showed little par- 
ticle morphology changes associated with gas addi- 
tion. Finally, ash analysis data were obtained for vari- 
ous levels of oxygen and methane concentrations. The 
analysis indicated sulfur retention in the ash increased 
from 3 to 10% with methane addition suggesting the 
possibility of ‘leveraged’ SOx reductions with natural 
gas co-firing. 


154,718 


PB91-216804/GAR PC A03/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 
Interaction of an Isolated Sprinkler Spray and a 
Nee Compartment Fire Environment. 

. Cooper. May 91, 49p NISTIR-4587 
amen by American Architectural Mfrs. Associa- 
tion, Des Plaines, IL. 





A mathematical model is developed to simulate the 
interaction of an isolated operating sprinkler and a 
two-layer fire environments under arbitrary conditions 
of sprinkler-nozzle elevation, and upper- and lower- 
layer thickness and temperature. The sprinkler is char- 
acterized by water flow rate, nozzle diameter, and 
three other device parameters. The model takes ac- 
count of all effects of the sprinkler spray as it entrains 
drives downward (by aerodynamic drag on the spray 
drops), humidifies, and cools (by drop evaporation) 
gases from both the high temperature upper layer and 
the relatively cooler lower layer. The model provides a 
means of predicting the rates of flow of mass, enthal- 
py, products of combustion, and evaporated water to 
each of the two layers as a result of sprinkler oper- 
ation. An algorithm for such predictions is presented in 
a manner that is suitable for general use in two-layer 
zone-type compartment fire models. The model is ex- 
ercised in example calculations which simulate the 
interaction between the spray of a real sprinkler device 
and both fire and non-fire environments. The calcula- 
tions revealed an important generic interaction phe- 
nomenon, namely, an abrupt and large change in the 
growth rate of an upper layer that would accompany 
an increase in upper layer thickness beyond a critical 
thickness (for a given upper layer temperature) or an 
increase in upper layer temperature beyond a critical 
temperature (for a given upper layer thickness). Ex- 
ceeding critical values would lead to very large rate of 
= of upper layer thickness, a growth that would 

ikely lead to rapid and compiete smoke filling of even 
the largest compartments of fire origin. 


154,719 
PBS1-216838/GAR PC A99/MF E08 
National Inst. of Standards and Technology, Gaithers- 
urg, MD. 
a of the International Conference on 
uid Atomization and Spray Systems (5th). Held 
in Gaithersburg, MD. on July 15-18, 1991. 
-—. pub. (Final). 
H. G. Semerjian. Jul 91, 874p NIST/SP-813 
Also available from Supt. of Docs. as SN003-003- 
03086-4. 


The NIST Special Publication contains the Proceed- 
ings of the Fifth International Conference on Liquid 
Atomization and Spray Systems, sponsored and orga- 
nized by the Institute for Liquid Atomization and Spray 
—— (ILASS-Americas) and the National Institute 
Standards and bow pg (NIST), held at NIST, in 
Gaithersburg, Maryland on July 15-18, 1991. One hun- 
dred papers were presented at the Conference, includ- 
ing four keynote lectures on Physics of Atomization, 
Experimental and Theoretical Studies on the Structure 
of Fuel Sprays in Diesel Engines, Atomization of Liquid 
Metals for the Manufacture of Metal Powder and for 
Spray Forming, and Twin Fluid Atomization: Factors In- 
fluencing Mean Drop Size. Technica! sessions were 
organized on Evaporation and Mass Transfer in 
Sprays, Spray Coating, Basic Atomization Processes, 
Pressure Atomizers, Diesel Sprays, Drop Size Distribu- 
tion of Sprays, Novel Atomizers, Diagnostics, Atomiza- 
tion of Special Liquids, Spray Combustion, Twin Fluid 
Atomization, Spray Modeling, Airblast and Electrostat- 
ic Atomization, and Airbreathing and Rocket Engines. 
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154,720 

AD-A237 028/6/GAR PC A08/MF A01 

Naval Postgraduate School, Monterey, CA. 

Impact of lon Propulsion on Performance, Design, 

Testing and Operation of a Geosynchronous 
ft. 


ra 
jaster’s thesis. 
S. D. Lugtu. Jun 90, 175p 


This thesis presents the nepiemaateten issues of an 
ion propulsion subsystem (IPS) on a geosynchronous 
communications satellite. As an example, Ultra High 
Frequency (UHF) Follow-On class satellite is selected 
for this study. The issues include: (1) impact of integra- 
tion of IPS with other subsystems, such as the electri- 
cal power subsystem to take care of the heavy 
demand of power requirements and location of the 
subsystem with least impact on attitude control and 
plume impingement on solar arrays, (2) environmental 
considerations-particulate contamination, electrostatic 
discharge (ESD), and arya ge interference 
(EMI), and finally risks and benefits. lon propulsion 


COMBUSTION, ENGINES, & PROPELLANTS 


offers a advantages over chemical propulsion 
due to its high specific impulse and the advent of 
xenon thruster technology, multikilowatt spacecraft, 
and nickel-hydrogen (Ni-H2) batteries with demon- 
strated high cycle life have combined to make the ion 
(NSSIO. attractive for North-South Station Keeping 


154,721 
DE91010887/GAR PC A03/MF A01 
STD Research Corp., Arcadia, CA. 
Total exhaust containment — for MHD Space 
Power ae —_— report, 1 April 1988- 
30 September 1988. 
We 4 rept. 

Demetriades. 1 ad -. 38p STDR-88-39 
Contract AC22-87PC796 
Sponsored by cenuae ot Energy, Washington, DC. 


Open-cycle electric power generation in space or on 
the surface of the earth offers many important advan- 
tages such as low specific system weight, high effi- 
ciency, simplicity and compactness. At the same time, 
it presents one possible major disadvantage. It arises 
from the need to control the open-cycle exhaust and 
reaction forces produced by the power generator in 
order to ensure that they have no harmful effects on 
the rest of the systems using this power. STD Re- 
search Corporation, through an in-house program, has 
been developing the technology for open-cycle ex- 
haust and reaction force control in conjunction with its 
ongoing efforts to develop open-cycile Giant Pulse 
MHD power generation systems. Progress is de- 
scribed. 4 figs. (ERA citation 16:020408) 


154,722 

DE91012273/GAR PC A03/MF A01 

Mississippi State Univ., sore gg State. Diagnostic 

Instrumentation and Analysis Lal 

Development and application ai Fer meng instru- 

mentation for measurements of electron 
progress report, 


and conductivity. Technical 

ee 1988. 

Bauman. Dec 88, 19p DOE/PC/88652-T2 

Contract AC22-88PC88652 
Sponsored by Department of Energy, Washington, DC. 
The purpose of this contract is to assemble and dem- 
onstrate in the laboratory Faraday Rotation System for 
measurement of electron density and conductivity. 
The intent is to produce a system suitable for diagnos- 
tic support of the development of space-based magne- 
tohydrodynamic (MHD) power systems. The work 
during the period of August 3, 1988 to September 30, 
1988 concerned the first contract task, the analysis 
and characterization of laboratory MHD flow properti 
for the choice of the laser wavelength for the Faraday 
rotation measurement of electron density and conduc- 
tivity. The wavelength has been determined to be at 
least as long as the 392.3 (mu)m methanol line. (ERA 
citation 16:020660) 


154,723 

DE91013131/GAR 

——- Livermore eee: Lab., nl 
icrowave-generat sma thi 

E. B. Hooper. 11 May 91, 22p UCALID.107211 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


A concept for high power density and efficiency 
plasma thruster based on electron cyclotron reso- 
nance heating (ECRH) is described. Initial estimates 
are made of the parameters, leading to a conceptual 
design. An effort for detail physics design and proof-of- 
principal tests is also proposed. 20 refs., 2 figs., 1 tab. 


154,724 
N91-24255/2/GAR 
(Order as N91-24233/9/GAR, PC A20/ nn 


Astronautics Lab. (AFSC), Edwards AFB, CA. 

System Level Analysis of the Ammonia Arcjet. 

K. Ennix, and W. Pritz. Oct 90, 10p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 233-239. 


The increasing technological maturity of relatively high 
power electric propulsion devices has led to a renewed 
interest in their use as a means of efficiently transfer- 
ring payloads between earth orbits. The move towards 
such a vehicle requires a solid understanding of 
system level payoffs and interaction. Using the Electric 
Vehicle Analyzer (EVA) software tool developed at the 


154,727 
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\. the alt i 
methane and hydrogen, are briefly discussed. Another 
ee 
load. 


154,725 


N91-24269/3/GAR 
(Order as N91-24233/9/GAR, PC a) 


Schafer (W.J.) Associates, Inc., Arlington, VA. 

SDIO Electric Propulsion Requirements. 

R. J. Vondra, and L. H. Caveny. Oct 90, 7p 

In Johns Hopkins Univ., eed 1990 lane Propulsion 
Meeting, Volume 2 p 383-38: 


Earth-orbit transfer missions, station keeping, 
sive maneuvering benefit from the application of effi- 
cient electric propulsion (EP) systems, The Dual Mode 
of using significant on-board power (i.e., ter than 
10 kW) for the main mission coupled to P for orbit 
transfer and maneuveri iting EP ee pena 
Hydrogen arcjets at 1 s suoerde than the 
cific tepals lon ion engines are suitable for SDIO orbit 
transfer missions; the ion ’s low 
and expensive fuels work against it. In 1989, research 
eee hydrogen arcjets (20 to 50 kW, 1000 to 
2000 s specific impulse). Research is conducted 
power and thrust density of ion propul- 
sion mn (1010 25 kW, 3500 to 4500 s). Po arte gee a 
to gain operational e: e being planned 
around state-of-the-art ammonia "odes. Research 
from 1986 to 1989 focused on the ammonia arcjet for 
the SP-100 flight mission. The thirty kW arcjet’s sus- 
tained life inherent simplicity offer low risk and 
minimum cost for the SP100 flight demonstration ob- 
jectives. Solar power flight experiments offer near term 
opportunities for acquiring flying experience on these 
developed high power arcjet systems. In addi- 
tion, lower power (approximately 100 W) engines, can 
meet drag make-up requirements for small, low orbit 
space systems. 


154,726 


N91-24270/1/GAR 
(Order as N91-24233/9/GAR, PC — 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


I f the Near Field Pi 
rs Arcjet lume Using 


J. M. Sankovic. Oct 90, 16p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 391-406. 


The near field plume of a 1 kW class arcjet thruster 
was investigated using electrostatic probes 
geometries. The electron number 

peratures were determined in a simulated hydrazine 
plume at axial distances between 3 cm (1.2 in.) and 15 
cm (5.9 in.) and radial distances extending to 10 cm 
(3.9 in.) off centerline. Values of electron number den- 
sities obtaii ined using cylindrical and spherical probes 
of different geometries agreed very well. The electron 
density on centerline followed a source flow approxi- 
mation for axial distances as near as 3 cm (1.2 in.) 
from the nozzle exit plane. The model agreed well with 
previously obtained data in the far field. 

propellant mass flow rate and input power 

also studied. Cylindrical cohen ware wood te obtain 
ion streamlines by changing the probe orientation with 
respect to the flow. The effects of electrical configura- 
tion on the plasma characteristics of the plume were 
also investigated by using a segmented anode/nozzie 
thruster. The results showed that the electrical config- 
uration in the nozzle affected the distribution of elec- 
trons in the plume. 
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N91-24271/9/GAR 
(Order as N91-24233/9/GAR, PC oot 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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Nozzle Area Ratio Effects. 
. Curran, C. + ee B. W. Birkner, and J. 
Kwasny. Oct 90, 10p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 407-416. 


An experimental investigation was conducted to deter- 
mine the effect of no area ratio on the operating 
characteristics and performance of a low power dc 
arcjet thruster. Conical thoriated tungsten nozzle in- 
serts were tested in a modular laboratory arcjet thrust- 
er run on hydrogen/nitr mixtures simulating the 
decomposition products of hydrazine. The converg' ging 
- ecaeee sides of the inserts had half angles of 3' 
and 20 rees, respectively, similar to a flight type 
unit currently under development. The length ot the di- 
verging side was varied to change the area ratio. The 
nozzle inserts were run over a wide range of 
power. Current, voltage, mass flow rate, and thrust 
were monitored to provide accurate comparisons be- 
tween tests. While small differences in performance 
were observed between the two nozzle inserts, it was 
determined that for each nozzle insert, arcjet perform- 
ance improved with increasing nozzle area ratio to the 
es area ratio tested and that the losses become 
pronounced for area ratios below 50. These 
par ae are somewhat different than those obtained in 
previous experimental and analytical studies of low Re 
number nozzles. It appears that arcjet performance 
can be enhanced via area ratio optimization. 


154,728 
N91-24272/7/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 


A03) 
Air Force Astronautics Lab., Edwards AFB, CA. 
—— of Expendable Solar Electric Orbit Trans- 


eh 
W. M. Schmidt. Oct 90, 5p 
in Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 417-421. 


This analysis estimated the payload delivered to geo- 
synchronous (GEO) and one-half GEO orbits from a 
430 kilometer, 28.5 degree inclination low earth orbit 
_— Four —— systems were examined based 
the 900 second Specific Impulse (isp) ammonia 

qreiet 1500 seannd Isp cording arcjet, 3000 second 
Isp ion engine, and 4400 second Isp ion engine. Each 
of these systems were analyzed at power levels of 10, 
20, and 30 kilowatts. Delta 2 and Atlas 2 vehicles were 
used as launch systems. The results indicated that the 
30 ~ eo Me — arcjet Orbit Transfer Vehicle 
(OTV) provided the best compromise between payload 
capability and trip time. In all cases, this 30 kWe arcjet 
m increased the payload capability of the launch 
system by 100 percent with transfer times as low as 99 
days over a 444 second Isp chemical OTV. Hydrogen 
arcjets offered little advantage over ammonia arcjets. 
Both ion systems yielded payload increases of 200 
percent over a 444 second Isp chemical OTV, but re- 
quired trip times greater than 250 days. This analysis 
also indicated that power levels below 15 kilowatts re- 
sulted in trip times greater than 200 days for most pay- 
loads of interest, regardiess of the propulsion system. 


Fuel & Propellant Tanks 


154,729 

AD-A236 686/2/GAR PC A03/MF A01 
Army yy Research Development and Engineering 
Center, MA. 

Traycans: Tinplate vs. Tin-Free Steel. Phase 1. 

Final rept. Jun 89-Jul 90. 

J. M. Ross. May 91, 42p Rept no. NATICK/TR-91/ 
030 


The purpose of this study was to develop an improved 
traycan which would provide a longer shelf life than the 
existing tin-free steel traycan. A storage study was initi- 
ated which included several variables such as storage 
temperature, product and can composition. Five can 
variables -- four tinplated steel variables with newly de- 
signed coating systems and a control (tin-free steel) 
variable -- were filled with six different products. The 
filled and processed traycans were stored at 40, 80 
and 100 F. The traycans were inspected both internally 
and externally for aberrations after predetermined 

riods of storage. Test results showed that tinplate did 
not provide improved corrosion resistance over the ex- 
isting tin-free steel traycan. This study recommends 
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that the traycan composition be converted to 75/ 25 
(0.375/0.125 Ib/BB) -- based on follow-up discussions 
with Central States Can Co. -- differentially coated tin- 
plate with an aluminum vinyl/epoxy phenolic double 
coating system, and that a sheet feed system be used 
in lieu of the current coil feed system. 


154,730 
N91-24262/8/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 


A03) 
Atlantic Research Corp., Niagara Falls, NY. 
Com te Overwrap Positive Expulsion Propel- 
lant Tanks. 
W. A. Sanscrainte, and L. K. West. Oct 90, 9p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 307-315. 


Design features of the small positive expulsion propel- 
lant tanks for the Aerojet System Concepts and Inte- 
gration Technologies, SCIT, propulsion system are de- 
scribed. The tanks have 2219 aluminum liners, 1100 
aluminum diaphragms and carbon fiber/epoxy overw- 
rap. Fabrication includes liner and diaphragm spinning 
using machined preforms and machined inlet and 
outlet fittings and tubes. Electronic Beam welding is 
used to join the metal parts. The composite overwrap 
includes a hoop wrap at the tank girth and two helical 
wraps over the liner surfaces. Tank operation is de- 
scribed and tank pressure drop versus percent ex- 
pelled is given. Center of gravity control, tank weight 
and acceptance testing are discussed. Development 
problems and solutions are reviewed. 


154,731 

N91-24460/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Pressure Control! Analysis of Cryogenic Storage 
Systems. 

C. Lin, N. T. Vandresar, and M. M. Hasan. 1991, 10p 
NAS 1.15:104409, E-6235, NASA-TM-104409 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Cosponsored by 
Aiaa, Sae, Asme, and the American Society for Electri- 
cal Engineers. 


Self-pressurization of cryogenic storage tanks due to 
heat leak through the thermal protection system is ex- 
amined along with the performance of various pres- 
sure control technologies for application in microgra- 
vity environments. Methods of pressure control such 
as fluid mixing, passive thermodynamic venting, and 
active thermodynamic venting are analyzed using the 
homogeneous thermodynamic model. Simplified equa- 
tions suggested may be used to characterize the per- 
formance of various pressure control systems and to 
design space experiments. 


Jet & Gas Turbine Engines 


154,732 

AD-A236 450/3/GAR PC A03/MF A01 

on Aerospace Establishment, Farnborough (Eng- 

jand). 

Design and anne of Advanced Blading for 

a High-Speed HP Compressor. 

Technical memo. 

a te oe Jan 91, 13p RAE-TM-P-1201, DRIC- 
-30164 


A set of advanced blading has been designed for a 5- 
high-speed research core compressor. The 
blade profiles were aerodynamically-tailored using a 
sophisticated quasi-3D S1-S2 flow calculation system 
which was developed at RAE Pyestock. This system 
involves iteration between blade-to-blade calculations 
using an inviscid-viscous code, and a streamline-cur- 
vature calculation for the pitchwise-averaged through- 
flow. The design and measured performance of tt the 
new compressor are compared with an initial conven- 
tionally-bladed 4-stage version. The new design 
achieved a peak level of polytropic efficiency ap- 
proaching 91%, a substantial improvement on the ini- 
tial version, but showed a shortfall in — ratio 
compared with design intent. Post-test analyses 
on measured performance data are used to give fur- 
ther insight into this result and indicate possible im- 
provements in the design approach. 


154,733 

AD-A236 538/5/GAR PC A03/MF A01 
eg Aerospace Establishment, Farnborough (Eng- 
and). 

Turbine Nozzle Guide Vane Exit Area Traversing in 
a Short Duration Light Piston Test Facility. 

big gems memorandum. 

S. P. Harasgama, and K. S. Chana. Dec 90, 25p 
RAE-TM-P-1199, DRIC-BR-300632 

Original contains color plates: All DTIC/NTIS repro- 
ductions will be in black and white. 


Tests were performed in the RAE Isentropic Light 
Piston Cascade (ILPC) facility to measure the total 
pressure loss of turbine nozzle guide vanes (NGV). A 
three-hole non-nulling probe has been used with a fast 
acting traverse which gives a full circumferential 
sweep over two blade wakes in approximately 500 to 
700 ms. Two types of probes have been used: the first 
with high frequency response sensors mounted within 
25 mm of the probe tip, and the second with low re- 
sponse sensors mounted 500 mm away from the 
probe tip using lengths of pneumatic tubing. It is shown 
that the first probe suffered significantly from probe 
aerodynamic perturbation due to vibration effects 
when the air stream was started up in the ILPC. It was 
found that analog filtering was required at around 250 
Hz in order for the NGV wakes to be distinguished. The 
wakes extracted after filtering were found to be quite 
distinct even at one axial chord downstream of the 
NGV. The second probe was found to be relatively free 
of aerodynamic perturbations due to the damping 
nature of the long length of pneumatic tubing between 

robe tip and transducer. Results are presented for 

oth probe types which indicate the wake decay be- 
pont hg 0.2 and 1.0 axial chords downstream of NGV 
trailing edge. A full area traverse is also shown which 
indicates the areas of secondary flow downstream of 
the blade row. 


154,734 

AD-A236 639/1/GAR PC A03/MF A01 

on Aerospace Establishment, Farnborough (Eng- 

jan 

Application of Particle Image Velocimetry on in 
a Short Duration Transonic Annular Turbine Cas- 


Technical memo. 

S. P. Hara i %: P. J. Bryanston-Cross, C. E 
Towers, and S. T. Hopwood. Mar 91, 12p RAE-TM- 
P-1203, DRIC-BR-301039 


A series of experiments was performed to demon- 
strate the application of Particle Image Velocimetry to 
turbomachinery flows. The tests were perfo at 
transonic is on a fully annular engine size turbine 
nozzle guide vane. The vane cascade was installed in 
a short duration Isentropic Light Piston Cascade 
(ILPC) test facility operating with high inlet turbulence 
levels. The technique has been shown to map the 
whole flow field with a resolution of 0.5 mm. The quality 
of the results obtained are not significantly affected by 
local turbulence rates. The accuracy of the measure- 
ments is put at around 4% of absolute velocity and is 
limited by the quality of the ~ on the film plane. 
The velocities derived from the PIV images have been 
compared with predictions from a three-dimensional 
viscous numerical calculation. It is shown that the ex- 
perimental and predicted results are in good agree- 
ment. It is considered that this technique has consider- 
able potential in application to turbomachinery flow 
field diagnostics. 


154,735 

AD-A236 720/9/GAR PC A06/MF A01 
Army Military Personnel Center, Alexandria, VA. 
Numerical Simulation of Fluid Flow in a Simple 
— Pair (Final Report, January-June 
1991 


Master's thesis. 
J. J. McVeigh. Jun 91, 110p 


This thesis describes a series of numerical experi- 
ments dealing with rotor/stator interactions in hydro- 
turbines. The means of analysis was a nonconforming 
sliding spectral element method for the unsteady, in- 
compressible Navier-Stokes equations in two-dimen- 
sional geometry. The variable parameter in the simula- 
tion was the rotor advance coefficient. A comparison 
of lifting forces, flow rate, dissipation and kinetic 
energy was conducted for the various test cases. Ro- 
bustness of the numerical discretizations was demon- 
strated by the consistency of the computed results. 
The divergence, vorticity and streamlines generated 





peor postprocessing were in strong agreement with 

theory. A step-by-step procedure is pre- 

sorted for manipulating the working environment -- the 

discrete spectral element control volume -- around the 

rotor-stator pair. The selection criteria for the input pa- 
rameters and boundary conditions is developed. 


154,736 

AD-A236 755/5/GAR 

Washington Univ., Seattle. 
Resonant Jets for Turbine Cooling. 
Final rept. Jan 89-Feb 91. 

M. Kurosaka. 25 Apr 91, 24p AFOSR-TR-91-0512, 
Contract F49620-88-C-0041 


The objective of this investigation is to enhance the 
effectiveness of jet-im pe omer cooling, used in the 
hot turbine sections o Vad aircraft engines, by exploit- 
ing the recently recognized capacity of the large-scale 
pe to alter the total temperature of jets. In this 
, the results obtained from a newly constructed 
air-jet ‘facility and from a water-jet test rig built sepa- 
rately for flow visualization study are ibed. In 
each, a jet discharged from a circular nozzle i +. 
on a plate. The results appear to substantiate the fol- 
lowing speculations previously advanced: The second- 
ary vi , which are induced by the bombardment of 
the primary vortices formed initially by the nozzle ex- 
haust, are responsible for the cooling on the impinge- 
ment surface. The degree of cooling is, however, sig- 
nificantly affected by competition between the pri- 
mary and secondary vortices and the occurrence of 
acoustic resonance. The effect of the curvature of the 
impingement plate and the jet Mach number is also 
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154,737 

AD-A236 861/1/GAR PC A08/MF A01 
Amtec Engineering, Inc., Bellevue, WA. 

Turbulent £..., ing Flow in Combustor/Exhaust 


Hy May 85-Jan 91. 
— |. Imlay, and M. Soetrisno. 29 Mar 


51p 
Cxnmant F33615-85-C-2588 


A Computer code named DUMPSTER was developed 
for the analysis of the viscous swirl - nonreacting flow 
in dump combustors closely coupled to convergent di- 
vergent nozzles. The development, application, and 
use of this code is described in this report. DUMP- 
STER solves the 2D/axisymmetric compressible 
Navier-Stokes equation with one or more transport 
equations for trace chemical speicies. Turbulence is 
modeled with either an algebraic model or a two-equa- 
tion K-E model. The equations are solved using a time- 
dependent finite-volume method. The fluxes are calcu- 
lated using on of the following second-order accurate 
flux functions: (1) Steger-Warming flux vector splitti 
(2) Roe’s flux difference spitting, or (3) Harten-yee $ 
Total Variation Diminishing (TVD) Flux. The results of 
the code agree reasonable well with dump combustor 
experimental data and other numerical simulation pro- 
grams. 


154,738 
AD-A236 878/5/GAR PC E99/MF A02 
Johns Hopkins = Laurel, MD. Chemical Propulsion 


Information A: 

Coinputational Fiuld Dynamics Code Validation/ 

Calibration: ANNAF ——- ing Propulsion Sub- 

committee Workshop - High-Speed Inlet Forebody 

a ions Held in Reno, Nevada on 10-11 Janu- 
1 

rota Hudson. Jan 91, 318p Rept no. CPIA-PUB-551 

Availability: CPIA, 10630 Little Patuxent Parkway, Suite 

202, Columbia, MD 21044-3200. Microfiche furnished 

to DTIC and NTIS users. 


This document contains a summary, viewgraphs,and a 
transcript of discussions of a work: on Computa- 
tional fluid Dynamics Code Validation/Calibration. "The 
workshop focused on inlet forebody interactions in 
high-speed ramjets. 


154,739 
DE$1013326/GAR PC A20/MF A03 
Society of Automotive Engineers, Inc., Warrendale, 


A. 
Proceedings of the annual automotive technology 
coordination meeti 


development contractors’ ing. 
Apr 91, 465p CONF-9010193, ISBN 1-56091-137-9 
Contract Al01-86CE50162 

Annual automotive technology development contrac- 
tors coordination meeting, Dearborn, MI (USA), 22-25 
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perky “3 1990. ‘aegeee by Department of Energy, Wash- 
ington, DC. 
This annual meeting overviewed several transporta- 
tion sector programs, including: The Electric Vehicle 
Program, The CFC Ri , The National 
Maglev Initiative, and the Office of ransportation Ma- 
terials Tribology Program. The papers given at the pro- 
Techno included a such as Advanced Turbine 
echnology tions, Ceramic Technology, and 
a : mh Tranaport Technology. (JEF) (ERA citation 


154,740 

N91-24201/6/GAR PC A03/MF A01 
National Aeronautics he oo ol Administration, 
Cleveland, OH. Lewis Mh ell Cent 

Static Performance Tests of a Flight-Type STOVL 


_ §. Barankiewicz. 1991, 12p NAS 1.15:104437, E- 
6131, NASA-TM-104437 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Cosponsored by 
Aiaa, Sae, Asme, and the American Society for Electri- 
cal Engineers. 


The design and development of thrust augmenti 
STOVL ejectors has pm nervy oll been based on prove 
mental iteration (i.e., trial and error). “Static p perform- 
ance tests of a full scale vertical lift were per- 
formed at a imary flow temperatures up to 1560 R 
(1100 F). Flow visualization (smoke generators and 
yarn tate) wore unad $n iow Bie Biel or fom espe- 
cially around the primary nozzle and end plates. Per- 
formance calculations are presented for ambient tem- 
peratures close to 480 (20 F) and 535 R (75 F) which 
simulate seasonal aircraft operating conditions. Re- 
sulting thrust augmentation ratios are presented as 
functions of nozzle pressure ratio and temperature. 


154,741 
N91-24202/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Mixing of Multiple Jets with a Confined Subsonic 
Crossflow. Summary of NASA-Supported Experi- 
Wy and Model 

J. D. Holdeman. be Da NAS 1.15:104412, E- 
6239, NASA-TM-1 
Presented at the STITH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme and the American Socienty for Electrical 
Engineers. 


Experimental and computational results on the mixing 
of single, double, and opposed rows of jets with an iso- 
thermal or variable temperature mainstream in a con- 
fined subsonic crossflow are summarized. The studies 
were performed to investigate flow and geometric vari- 
ations typical of the complex 3-D flowfield in the dilu- 
tion zone of combustion chambers in gas turbine en- 
gines. The principal observations from the experi- 
ments were that the momentum-flux ratio was the 
most significant flow variable, and that temperature 
distributions were similar (independent of orifice diam- 
eter) when the orifice spacing and the square-root of 
the momentum-fiux ratio were inversely | soap eager 
The experiments and empirical model for the mi s 
a single row of jets from round holes were ext 

include several variations typical of gas turbine nn 
bustors. Combinations of flow and geometry that gave 
optimum mixing were identified from the experimental 
results. Based on results of calculations made with a 3- 
D numerical model, the empirical model was further 
extended to model the effects of curvature and con- 
vergence. The principle conclusions from this 

were that the orifice spacing and momentum-flux rela- 
tionships were the same as observed previously in a 
straight duct, but the jet structure was significantly dif- 
ferent for jets injected from the inner wall wall of a turn 
than for those injected from the outer wall. Also, curva- 
ture in the axial direction caused a drift of the jet trajec- 
tories toward the inner wall, but the mixing in a — 
and converging channel did not seem to be inhibit 
by the convergence, independent of whether the con- 
vergence was radial or Loe seman The calculated 
jet penetration and mixing in an annulus were similar to 
those in a r ular when the orifice spacing 
was specified at the radius dividing the annulus into 
equal areas. 


154,742 

N91-24203/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


154,744 


Jet & Gas Turbine Engines 


Fuseieh, Coteiyes Regeten: Gapetnaath. Me- 


R. J. Rollbuhler. 1991, 23p NAS 1.15:104423, E- 
6256, NASA-TM-1 104423 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 


. An approach for minimizing 
per sein thy on teagan deed emir 
prior to the completion of the combustion process. Ex- 
perimentally obtained results are Nh preety 
preee Ft epee Reyes ee nag nomen oly 
into burnable gaseous components. The presented ex- 
perimental data show that 1200 to 1300 K reaction 
product gas, rich in , carbon monoxide, and 
ight-end hydrocarbons, is when flowing 0.3 to 
0.6 fuel to air mixes through a catalyst reactor. The 
reaction temperatures are kept low that nitro- 
i po led for t ghee anne 
esults are report ests using ca 
and flowrat 


types mass les, input tem- 
peratures, and fuel to air ratios. 
154,743 


N91-24204/0/GAR PC A08/MF A01 
Avco Lycoming Engine Group, Stratford, CT. Stratford 


Contracts NAS3-24545, DA PROJ. 1L1-61101-AH-45 


rahigion tor puss Ue smh gun toate eeenaation 
nologies for year 2000 smail 
cowah and toate 


technology programs were 
lished to reach the year 2000 goals. 


PC A20/MF A03 
AZ. 


engine applications as recommended 
guidelines for further NASA research and technology 
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efforts to establish technological readiness for the 
year 2000. 


154,745 

N91-24206/5/GAR PC A07/MF A01 
Williams International, Walled Lake, MI. 

Small Engine Component Technology (SECT) 


Final Report. 
P. K. Meyer, and L. Harbour. Mar 86, 139p NAS 
1.26:175080, AVSCOM-TR-86-C-9, NASA-CR- 


175080 
Contracts NAS3-24543, DA PROJ. 1L1-61101-AH-45 


A study was conducted to identify component technol- 
ogy requirements for small, expendable gas turbine 
engines that would result in substantial improvements 
in performance and cost by the year 2000. A subsonic, 
2600 nautical mile (4815 km) strategic cruise missile 
mission was selected for study. A baseline (state-of- 
the-art) engine and missile configuration were defined 
to evaluate the advanced technology engines. Two ad- 
vanced technology engines were configured and eval- 
uated using advanced component efficiencies and ce- 
ramic composite materials; a 22:1 overall pressure 
ratio, 3.85 bypass ratio twin-spool turbofan; and an 8:1 
overall pressure, 3.66 bypass ratio, single-spool recu- 
ee turbofan with 0.85 recuperator effectiveness. 

esults of mission analysis indicated a reduction in 
fuel burn of 38 and 47 percent compared to the base- 
line engine when using the advanced turbofan and re- 
cuperated turbofan, respectively. While use of either 
advanced engine resulted in approximately a 25 per- 
cent reduction in missile size, the unit life cycle (LCC) 
cost reduction of 56 percent for the advanced turbofan 
relative to the baseline engine = it a decisive ad- 
vantage over the recuperated turbofan with 47 percent 
LCC reduction. An additional range improvement of 10 
percent results when using a 56 percent loaded 
carbon slurry fuel with either engine. These results can 
be realized only if significant progress is attained in the 
fields of solid lubricated bearings, small aerodynamic 
component performance, composite ceramic materi- 
als and integration of slurry fuels. A technology plan 
— prospective programs in these fields is pre- 
sented. 


154,746 

N91-24207/3/GAR PC A08/MF A01 
General Motors Corp., Indianapolis, IN. 

Small Engine Component Technology (SECT) 


Final Report. 

T. R. Larkin. Mar 86, 156p NAS 1.26:175081, EDR- 
12422, NASA-CR-175081 

Contracts NAS3-24542, DA PROJ. 1L1-61101-AH-45 


The objective of this study is to identify high payoff 
technologies for year 2000 small gas turbine engines, 
and to provide a technology plan to guide research 
and technology efforts toward revolutionizing the small 
gas turbine technology base. The goal is to define the 
required technology to provide a 30 percent reduction 
in mission fuel burned, to reduce direct operating costs 

at least 10 percent, and to provide increased reli- 

ility and durability of the gas turbine propulsion 
system. The baseline established to evaluate the year 
2000 technology base was an 8-passenger commer- 
cial tilt-rotor aircraft powered by a current technology 
gas turbine engine. Three basic engine cycles were 
studied: the simple cycle engine, a waste heat recov- 
ery cycle, and a wave rotor engine cycle. For the 
simple cycle engine, two general arrangements were 
considered: the traditional concentric spool arrange- 
ment and a nonconcentric spool arrangement. Both a 
regenerative and a recuperative cycle were studied for 
the waste heat recovery cycle. 


154,747 
N91-24208/1/GAR PC AO6/MF A01 
Teledyne CAE, Toledo, OH. 

Smali Engine Component Technology (SECT) 


Final Report. 

B. Singh. Mar 86, 102p NAS 1.26:175079, AVSCOM- 
TR-86-C-10, NASA-CR-175079 

Contracts NAS3-24541, DA PROJ. 1L1-61101-AH-45 
Prepared for Army Aviation Systems Command, 
Cleveland, OH. 


Small advanced (450 to 850 pounds thrust, 2002 to 
3781 N) gas turbine engines were studied for a sub- 
sonic strategic cruise missile application, using pro- 
jected year 2000 technology. An aircraft, mission char- 
acteristics, and baseline (state-of-the-art) engine were 
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defined to evaluate technology benefits. Engine per- 
formance and configuration analyses were performed 
for two and three spool turbofan and propfan engine 
concepts. Mission and Life Cycle Cost (LCC) analyses 
were performed in which the candidate engines were 
compared to the baseline engines over a prescribed 
mission. The advanced technology engines reduced 
system LCC up to 41 percent relative to the baseline 
engine. Critical aerodynamic, materials, and mechani- 
cal systems turbine engine technologies were identi- 
fied and program plans were defined for each identi- 
fied critical technology. 


154,748 
N91-24286/7/GAR 
(Order as N91-24273/5/GAR, PC _— 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Cooling System and Insulation Concept for a Mach 
5 Turbo-Ranjet Aircraft. 
S. C. Jones, and D. H. Petley. Oct 90, 11p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 191-201. 


A cooling system and insulation concept for a Mach 5 
cruise aircraft, using non-cryogenic fuel is presented. 
Catalytic endothermic reaction of petroleum fuel is 
used as the heat sink for engine cooling. A secondary 
closed-loop coolant circuit removes heat from the 
engine and transfers this heat to the catalytic reactor. 
Insulation on the engine flow path surfaces reduces 
the cooling requirements. A high temperature insula- 
tion system, which is capable of a surface temperature 
of 4,000 F, is used’ for the combustor and nozzle. A 
complete closed-loop cooling system design is shown 
in detail. Main features of this system include a fuel 
preheater, a catalytic fuel reactor, and engine wall 
cooling panels. A silicone-based liquid polymer, de- 
signed for extended use at 750 F, is used as the cool- 
ant. The preheater and reactor design are based on 
the results of recent experimental work. The cooling 
panels are designed using a thermal fluid analysis 
computer program, which was originally develo for 
the National Aero-Space Plane (NASP). Major compo- 
nents are analyzed structurally as well as thermally 
and weights are presented. 


154,749 
N91-24289/1/GAR 
(Order as N91-24273/5/GAR, PC — 4 
0: 


) 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 
Experimental Evaluation of Combustor Liner Mate- 
rials for Solid Fuel Ramjet Testing. 
J. B. Oppelt. Oct 90, 8p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 227-234. 


The investigation determined the survivability and 
effect on combustion efficiency of several candidate 
liner materials for ramjet solid fuel screening tests. A 
liner is necessary both to protect the combustor walls 
and to reduce heat loss from the combustion chamber. 
This heat loss can result in incomplete combustion and 
poor performance. Both a hydrocarbon and a boron 
fuel were used to compare the liner’s effect on the 
combustion of these fuel types. A finite element heat 
conduction model constructed prior to testing indicat- 
ed that the boron nitride (BN) liner would allow nearly 
the heat loss of stainless steel, and thus, result in poor 
measured performance compared to a better insulated 
combustor. The results of the testing show this to be 
true for the hydrocarbon fuel. Slag deposits on the liner 
walls from the boron fuel help insulate the liners and 
reduced their effect on measured performance. A ce- 
ramic liner of a boron nitride/aluminum nitride compo- 
sition (BN/AIN) withstood the thermal environment 
and insulated well. Measured combustion efficiency 
was higher for the BN/AIN liner than for DC 93-104, 
the accepted liner of choice for ramjet testing. This 
showed that the choice of liner material can affect per- 
formance results, and in the case of DC 93-104, indi- 
cated care must be taken to use an adequate thick- 
ness of insulator. 


154,750 
N91-24291/7/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 


Science Applications International Corp., Fort Wash- 
ington, PA. Fluid Sciences Div. 


Advanced Computational Models for Analyzing 
High Speed Propulsive Flowfields. 

S. M. Dash. Oct 90, 37p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 247-283. 


Recently developed 3-D computational models 
(SCRINT, PARCH, SCHAFT, CRAFT) which analyze 
high speed propulsive flowfield problems are de- 
scribed. All the models contain generalized thermo- 
chemical capabilities and advanced turbulence 
models, and all integrate the governing equations 
using implicit/strongly-conservative upwind and/or 
central difference numerics. The models differ with re- 
spect to discretization (finite-difference vs_finite- 
volume), solution formulation (spatial marching para- 
bolized Navier-Stokes (PNS), iterative PNS, time as- 
mptotic full Navier-Stokes (FNS), and time accurate 
NS), chemistry coupling (matrix-split/loosely-coupled 
vs large-matrix/strongly coupled), and geometric/ 
boundary condition flexibility. The hierarchy of propul- 
sive related problems analyzable by these models is 
described, with specific model formulations found to 
be most appropriate for specific classes of propulsive 
flows. Applications to both air-breathing (scramjet/ 
gas-turbine) and rocket propulsive flowfields are de- 
scribed along with thoughts and experiences related to 
code validation, turbulence modeling, and the devel- 
opment of problem specific, user-friendly codes. 


154,751 
N91-24292/5/GAR 
(Order as N91-24273/5/GAR, PC oar +5 


Teledyne CAE, Toledo, OH. 

Model 320-2: A Compact Advanced UAV Turbojet. 
E. H. Benstein, B. Cassem, and K. Elliott. Oct 90, 
10p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 285-294. 


The Model 320-2 is a 355 Ib. thrust, outgrowth/up- 
rating of the family of small turbojets. It follows the 
thrust growth pattern of its predecessor J69 engines: a 
40 percent increase is achieved by supercharging the 
simple centrifugal stage of the basic 320 turbojet with 
a high pressure ratio transonic axial stage, without 
change of engine diameter or core flowpath. The tur- 
bine was predesigned to allow for the increased work 
level without excessive efficiency loss. The engine re- 
tains the simple/low parts count design of the new 
family, which leads to very low production cost targets. 
Thus, for the intended expendable or limited life/reus- 
able applications, a compact, high-performance, 
technol missile or unmanned air vehicle (UAV) 
powerplant results. The aerodynamic = path is pre- 
sented. The origins of the Model 320-2 is outlined, in- 
cluding its subsystems, the source for the down-scaled 
pec axial, and the approach to deletion of 
an inlet bi valve at the 7.85:1 pressure ratio of the 
compressor. Engine test data are presented in com- 
parison to model predictions, and projections are 
made for future directions for development. 


154,752 
N91-24293/3/GAR 
(Order as N91-24273/5/GAR, PC = 


3) 
Marquardt Co., Van Nuys, CA. 
Cryojet Revisited. 
B. Singh, W. Roberts, and S. Harper. Oct 90, 10p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 295-304. 


The viability of a cryojet engine is evaluated for high 
Mach number applications. Cryojet is an advanced 
thermodynamic cycle that offers high specific impulse 
(to 5000 seconds), high thrust-to-weight ratio (up to 
25:1) and increased Mach number capability (to 5). 
These advantages are quantified and key design pa- 
rameters are addressed. The turbine engine operation 
is inherently limited by compressor inlet and discharge 
temperatures. Therefore, for a given compressor pres- 
sure ratio there is a maximum allowable freestream 
Mach number. However, cooling the compressor inlet 
air reduces these temperatures, resulting in increased 
Mach number capability. The reduced compressor 
inlet temperature also results in increased airflow and 
pressure ratio. These performance improvements are 
derived from the component rematching effects due to 
precooling. These benefits may be small at low Mach 
number operation; however, they increase significantly 
with increasing Mach number. The research was 
based on cooling the compressor inlet air with high 





heat sink a eae hydrogen fuel. The realization of 
these benefits has been limited in the past due to heat 
exchanger technology. The prohibitive heat exchanger 
size, weight, and pressure losses for practical design 
have significantly reduced the realizable benefits. 
However, with the latest heat exchanger design and 
fabrication technology enhancements, a significant 
fraction of the ideal improvements resulting from the 
thermodynamic rematching can be achieved. Various 
engine cycles were evaluated. The results indicate the 
feasibility of using cryojets for high Mach number appli- 
cations. Component designs, configurations, and com- 
ponent integration, however, must be carefully ad- 
dressed for each design concept. 


154,753 
N91-24294/1/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
AO 


3) 
4 Force Aero Propulsion Lab., Wright-Patterson AFB, 


Premixed, Turbulent Combustion of Axisymmetric 
Sudden Expansion Flows. 

S. A. Ahmed, and A. S. Nejad. Oct 90, 8p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 305-312. 


Velocity and low frequency combustor pressure oscil- 
lations were measured in a ramjet dump combustor 
model. The mean and RMS values of the turbulent ve- 
locity field were obtained using a two-component laser 
Doppler velocimeter (LDV) system operating in the 
backscatter mode. Reacting flow data were obtained 
for a premixed propane/air, while isothermal results 
were collected replacing the propane with nitrogen. 
The velocity data indicated substantial differences be- 
tween the two cases. Combustor pressure oscillation 
data were obtained utilizing high frequency dynamic 
pressure transducers. The intensity and frequency of 
the oscillations were measured as a function of inlet 
velocity, combustor length, and equivalence ratio. Re- 
sults showed that pressure oscillations were controlled 
by both vortex kinetics in the combustor and acoustic 
response of the inlet section. 


154,754 
N91-24321/2/GAR 

(Order as N91-24307/1/GAR, PC A12/MF 

A02 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Calibrator Tests of Heat Fiux Gauges Mounted in 
SSME Blades. 

C. H. Liebert. Apr 89, 6p 

In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 99-104. 


Measurements of heat flux to space shuttle main 
engine (SSME) turbine blade surfaces are being made 
in the Lewis heat flux calibration facility. Surface heat 
flux information is obtained from transient temperature 
measurements taken at points within the gauge. A 
100-kW Vortek arc lamp is used as a source of thermal 
radiant energy. Thermoplugs, with diameters of about 
0.190 cm and lengths varying from about 0.190 to 
0.320 cm, are being investigated. The thermoplug is 
surrounded on all surfaces except the active surface 
by a pocket of air located in the circular annulus and 
under the back cover. Since the thermoplug is insulat- 
ed, it is assumed that heat is conducted in a one-di- 
mensional manner from the hot active surface to the 
cooler back side of the thermoplug. It is concluded that 
the miniature plug-type gauge concept is feasible for 
measurement of blade surface heat flux. It is suggest- 
ed that it is important to measure heat flux near the 
hub on the suction surface and at the throat on SSME 
blades rotating in engines because stress and heat 
transfer coefficients are high in this region. 


154,755 
N91-24322/0/GAR 
(Order as N91-24307/1/GAR, PC ae 


Physical Research, Inc., Torrance, CA. 

Development of Fiber-Based Laser Anemometer 
for SSME Application. 

D. Modarress, and R. Fan. Apr 89, 8p 2 
In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 105-112. 


A recent study by Rocketdyne for NASA identified 
laser anemometry, using a compact optical head, as a 
feasible diagnostic instrument for the Space Shuttle 
Main Engine (SSME) Model Verification experiments. 
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Physical Research, Inc. (PRI) is presently under con- 
tract from NASA Lewis to develop and deliver such a 
laser anemometer system. For this application, it is de- 
sired to place the laser at a remote distance from the 
engine, and use single mode polarization preserving 
fiber optics for the transmission of the laser light to and 
from the measurement head. Other requirements are 
given. Analytical and experimental tools are being 
used to develop the technologies required for the laser 
anemometer. These include finite element analysis of 
the optical head and vibration tests for various optical 
and mechanical components. Design of the optical 
head and the fiber optic connectors are driven by the 
temperature and vibration requirements for the meas- 
urement environment. Results of the finite element 
analysis and the vibration tests of the components are 
included. Conceptual design of the fiber optic launcher 
and the optical probe has also been complete. De- 
tailed — of the probe as well as the fabrication 
and assembly of the components is in progress. 


154,756 
N91-24335/2/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A02) 


Calspan UB Research Center, Buffalo, NY. 
Heat-Transfer and Surface-Pressure Measure- 
ments for the SSME Fuel-Side Turbopump Turbine. 
M. G. Dunn. Apr 89, 8p 

Contract NAG3-581 

In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 215-222. 


Detailed heat flux and surface pressure distribution on 
the first-stage vane and blade of the Space Shuttle 
Main Engine fuel side turbopump turbine are exam- 
ined. The specific turbine being utilized for the study is 
a combination of actual engine hardware and repro- 
duced hardware consistent with that being used at 
NASA-Marshall for the initial measurements in their 
newly constructed blow-down turbine test facility. The 
facility is of the short duration shock tunnel variety, 
which permits use of thin film thermometers which are 
used to measure the surface temperature histories at 
prescribed locations on the turbine component parts. 
Heat flux values are then inferred from the tempera- 
ture histories using standard data reduction proce- 
— The measurement program is described in 
detail. 


154,757 
N91-24336/0/GAR 
(Order as N91-24307/1/GAR, PC —_— 
02 


) 
Pennsylvania State Univ., University Park. Dept. of 
Aerospace Engineering. 
New Facility to Study Three Dimensional Viscous 
Flow and Rotor-Stator Interaction in Turbines. 
Progress Report. 
B. Lakshminarayana, C. Camci, and |. Halliwell. Apr 
89, 14 
In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 223-236. 


A description of the Axial Flow Turbine Research Facil- 
ity (AFTRF) being built at the Turbomachinery Labora- 
tory of the Pennsylvania State University is presented. 
The purpose of the research to be performed in this 
facility is to obtain a better understanding of the rotor/ 
stator interaction, three dimensional viscous flow field 
in nozzle and rotor blade passages, spanwise mixing 
and losses in these blade rows, transport of wake 
through rotor passage, and unsteady aerodynamics 
and heat transfer of rotor blade row. The experimental 
results will directly feed and support the analytical and 
the computational tool development. This large scale 
low speed facility is heavily instrumented with pressure 
and temperature probes and has provision for flow vis- 
ualization and laser Doppler anemometer measure- 
ment. The facility design permits extensive use of the 
high frequency response instrumentation on the sta- 
tionary vanes and more importantly on the rotating 
blades. Furthermore it facilitates detailed nozzle wake, 
rotor wake, and boundary layer surveys. The large size 
of the rig also has the advantage of operating at Reyn- 
olds numbers representative of the engine environ- 
ment. 


154,758 
N91-24337/8/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A02) 


154,761 


Nuclear Propulsion 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Unconditionally Stable Runge-Kutta Method for 
Unsteady Rotor-Stator Interaction. 

R. V. Chima, and P. C. E. Jorgenson. Apr 89, 10p 

In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 237-246. Previously An- 
nounced in laa as A89-25180. 


A quasi-three-dimensional analysis has been devel- 
oped for unsteady rotor-stator interaction in turboma- 
chinery. The analysis solves the unsteady Euler or 
thin-layer Navier-Stokes equations in a body-fitted co- 
ordinate system. It accounts for the effects of rotation, 
radius change, and stress-surface thickness. The 
Baldwin-Lomax eddy-viscosity model is used for turbu- 
lent flows. The equations are integrated in time using 
an explicit four-stage Runge-Kutta scheme with a con- 
stant time step. Implicit residual smoothing is used to 
increase the stability limit of the time-accurate compu- 
tations. The scheme is described, and stability and ac- 
curacy analyses are given. 


154,759 
N91-24338/6/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A02 


) 
National Aeronautics and Space Administration, 
oo OH. —— ——. 

ve w velopment. 

J. J. Adamezyk, uM L. Celestina, T. A. Beach, K. 
Kirtley, and M. Barnett. Apr 89, 5p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 247-251. 


A 3-D model was developed for simulating multistage 
turbomachinery flows using supercomputers. This av- 
erage passage flow model described the time aver- 
— flow field within a typical passage of a bladed 
wheel within a multistage configuration. To date, a 
number of inviscid simulations were executed to 
assess the resolution capabilities of the model. Re- 
cently, the viscous terms associated with the average 
passage model were incorporated into the inviscid 
computer code along with an algebraic turbulence 
model. A simulation of a stage-and-one-half, low 
speed turbine was executed. The results of this simula- 
tion, including a comparison with experimental data, is 
discussed. 


154,760 
N91-24583/7/GAR PC A03/MF A01 
lowa State Univ., Ames. Dept. of Mechanical Engineer- 


ing. 

Simulation of a Combined-Cycie Engine. 

Final Report. 

J. Vangerpen. 10 Jun 91, 47p NAS 1.26:188232, 
NASA-CR-188232 

Contract NAG3-957 


A FORTRAN computer program was developed to 
simulate the performance of combined-cycle engines. 
These engines combine features of both gas turbines 
and reciprocating engines. The computer program can 
simulate both design point and off-design operation. 
Widely varying engine configurations can be evaluated 
for their power, performance, and efficiency as well as 
the influence of altitude and air speed. Although the 
program was developed to simulate aircraft engines, it 
can be used with equa! success for stationary and au- 
tomative applications. 
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154,761 

DE91012033/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Space propulsion by fusion in a magnetic dipole. 
E. Teller, A. J. Glass, T. K. Fowler, A. Ha: wa, 
and J. F. Santarius. 12 Apr 91, 58p UCRL-JC- 
106807, CONF-9105177-1 

Contract W-7405-ENG-48 ; 
International A.D. Sakharov conference on physics 
(1st), Moscow (USSR), 27-31 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


A conceptual coe is discussed for a fusion rocket 
propulsion system based on the magnetic dipole con- 
figuration. The dipole is found to have features well 
suited to space applications. Example parameters are 
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Nuclear Propulsion 


oe for a system producing a specific power of 1 
W/kg, capable of sap cengeen | flights to Mars in 90 
days and to Jupiter in a year, and of extra-solar-system 
=, to 1000 astronomical units (the Tau mission) in 
years. This is about 10 times better specific power 
toward 10 kW/kg are discussed, as in an approach to 
implementing the concept through proof-testing on the 
moon. 21 refs., 14 figs., 2 tabs. 


Reciprocation & Rotating Combustion 
Engines 


154,762 

DE91792973/GAR PC A04/MF AO1 
Nordisk Gasteknisk Center, Hoersholm (Denmark). 
ete od med danske og andre europaeiske na- 
turgasdrevne gasmotoranlaeg. (Experiences with 
Danish and other European natural gas fired 


— systems). 

J. Wit. Oct 90, 75p NEI-DK-541, ISBN 87-89309-29-4 
In Danish. 

U.S. Sales Only. 


The report summarizes the operational experience 
with Danish gas engines uptil now and compares these 
data with corresponding data from countries with sev- 
eral years of gas engine operation such as Germany, 
the Netherlands and Great Britain. (AB) refs. 32. (ERA 
citation 16:019951) 


Rocket Engines & Motors 


154,763 

AD-A236 345/5/GAR PC A03/MF A01 
Astronautics Lab. (AFSC), Edwards AFB, CA. 
Simulating the Vortex in a Spinning Rocket. 

Final rept. Jan 89-Feb 91. 

—— May 91, 47p Rept no. AL-TR-90- 


The continuing phenomena of coning in spin stabilized 
motor/spacecraft is investigated using a laboratory- 
scale vortex generating model. This model simulated 
some of the forces associated with a vortex flow and 
allowed for altering the relationship between the vortex 
core flow and the nozzle. Altering the vortex core cen- 
terline produced differences in the measured side 
forces. The first configuration, with the vortex center 
aligned with the nozzle, produced no disturbing side 
forces. In subsequent tests, the misalignment of the 
vortex centerline with the nozzle centerline produced a 
side force that deflected the model from the vertical 
reference. The tangential velocity of the forced vortex 
produced the disturbing moment on the model. Con- 
clusions include: (1) For every configuration tested, a 
misalignment of the center of the voriex and the center 
of the nozzle resulted in a steady force exerted on the 
nozzle at a right angle to a line connecting the center 
of the vortex and the center of the nozzle and in the 
direction directed by the tangential velocity; (2) The 
magnitude of the produced force can be accurately 
predicted from simple momentum consideration. Sum- 
mation at the entrance of the nozzie indicates that the 
force derives from turning the tangential flow 90 deg to 
exit the nozzle; (3) The primary dependent variable 
seems to be the magnitude of the tangential velocity of 
the gas at the exit nozzle; and (4) Preliminary tests to 
simulate a submerged nozzle show the submerged 
nozzle does not appreciably change the side force 
magnitude or the direction. (5) Cursory tests done to 
simulate a contoured aft end indicate that the side 
force magnitude can be dramatically reduced -- but not 
eliminated -- by contouring the aft end. 


154,764 
N91-24230/5/GAR PC AOS/MF A01 
Aerojet-General Corp., Sacramento, CA. Propulsion 


Div. 

User’s Manual for Rocket Combustor Interactive 
Design (Roccid) and Analysis Computer Program. 
Volume 1: User’s Manual. 

Final Report. 

J. A. Muss, T. V. Nguyen, and C. W. Johnson. May 
91, 92p NAS 1.26:187109, NASA-CR-187109 
Contract NAS3-25556 


The user’s manual for the rocket combustor interactive 
design (ROCCID) computer program is presented. The 
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program, written in Fortran 77, provides a standardized 
methodology using state of the art codes and proce- 
dures for the analysis of a liquid rocket engine com- 
bustor’s steady state combustion performance and 
combustion stability. The ROCCID is currently capable 
of analyzing mixed element injector patterns contain- 
ing impinging like doublet or unlike triplet, showerhead, 
shear coaxial, and swirl coaxial elements as long as 
only one element type exists in each injector core, 
baffle, or barrier zone. Real propellant properties of 
oxygen, pars, en methane, propane, and RP-1 are 
included in ROCCID. The properties of other propel- 
lants can easily be added. The analysis model in 
ROCCID can account for the influence of acoustic cav- 
ities, helmholtz resonators, and radial thrust chamber 
baffles on combustion stability. ROCCID also contains 
the logic to interactively create a combustor design 
which meets input performance and stability goals. A 
preliminary design results from the application of his- 
torical correlations to the input design requirements. 
The steady state performance and combustion stabili- 
ty of this design is evaluated using the analysis 
models, and ROCCID guides the user as to the design 
changes required to satisfy the user’s performance 
and stability goals, including the design of stability 
aids. Output from ROCCID includes a formatted input 
file for the standardized JANNAF engine performance 
prediction procedure. 


154,765 

N91-24231/3/GAR PC A25/MF A04 

atic Corp., Sacramento, CA. Propulsion 
iV. 

User’s Manual for Rocket Combustor Interactive 

Design (ROCCID) and Analysis Computer Program. 

Volume 2: Appendixes A-K. 

Fina! Report. 

J. A. Muss, T. V. Nguyen, and C. W. Johnson. May 

91, 578p NAS 1.26:187110, NASA-CR-187110 

Contract NAS3-25556 


The appendices A-K to the user’s manual for the 
rocket combustor interactive design (ROCCID) com- 
puter program are presented. This includes installation 
instructions, flow charts, subroutine model documen- 
tation, and sample output files. The ROCCID program, 
written in Fortran 77, provides a standardized method- 
ology using state of the art codes and procedures for 
the analysis of a liquid rocket engine combustor’s 
steady state combustion performance and combustion 
stability. The ROCCID is currently capable of analyzing 
mixed element injector patterns containing impinging 
like doublet or unlike triplet, showerhead, shear coaxial 
and swirl coaxial elements as long as only one element 
type exists in each injector core, baffle, or barrier zone. 
Real propellant properties of oxygen, hydrogen, meth- 
ane, propane, and RP-1 are included in ROCCID. The 
properties of other propellants can be easily added. 
The analysis models in ROCCID can account for the 
influences of acoustic cavities, helmholtz resonators, 
and radial thrust chamber baffles on combustion sta- 
bility. ROCCID also contains the logic to interactively 
create a combustor design which meets input perform- 
ance and stability goals. A preliminary design results 
from the application of historical correlations to the 
input design requirements. The steady state perform- 
ance and combustion stability of this design is evaluat- 
ed using the analysis models, and ROCCID guides the 
user as to the design changes required to satisfy the 
user’s performance and stability goals, including the 
design of stability aids. Output from ROCCID includes 
a formatted input file for the standardized JANNAF 
engine performance prediction procedure. 


154,766 

N91-24232/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Design of Multihundredwatt Dips for Robotic 
Space Missions. 

D. J. Bents, S. M. Geng, J. G. Schreiber, C. A. 
Withrow, and P. C. Schmitz. 1991, 8p NAS 
1.15:104401, E-6216, NASA-TM-104401 

Contract NAS3-25266 

Proposed for Presentation at the 26TH Intersociety 
Energy Conversion Conference, Boston, MA, 4-9 Aug. 
1991; Cosponsored by Ans, Sae, ACS, Aiaa, Asme, 
IEEE, and Aiche. 


Design of a dynamic isotope Foye system (DIPS) 
general purpose heat source (GPHS) and small free 
piston Stirling engine (FPSE) is being pursued as a po- 
tential lower cost alternative to radioisotope thermo- 
electric generators (RTG’s). The design is targeted at 
the power needs of future unmanned deep space and 


planetary surface exploration missions ranging from 
scientific probes to SEI precursor missions. These are 
multihundredwatt missions. The incentive for any dy- 
namic system is that it can save fuel which reduces 
cost and radiological hazard. However, unlike a con- 
ventional DIPS based on turbomachinery converions, 
the small Stirling DIPS can be advantageously scaled 
to multihundred watt unit size while preserving size and 
weight competitiveness with RTG’s. Stirling conver- 
sion extends the range where dynamic systems are 
competitive to hundreds of watts (a power range not 
previously considered for dynamic systems). The chal- 
— of course is to demonstrate reliability similar to 
RTG experience. Since the competative potential of 
FPSE as an isotope converter was first identified, work 
has focused on the feasibility of directly integrating 
GPHS with the Stirling heater head. Extensive thermal 
modeling of various radiatively coupled heat source/ 
heater head geometries were performed using data 
furnished by the developers of FPSE and GPHS. The 
analysis indicates that, for the 1050 K heater head 
configurations considered, GPHS fuel clad tempera- 
tures remain within safe operating limits under all con- 
ditions including shutdown of one engine. Based on 
these results, preliminary characterizations of multi- 
hundred watt units were established. 


154,767 
N91-24234/7/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03 


United Space Boosters, Inc., Huntsville, AL. Materials 
and Processes Technology. 

NDE of Thermal Protection System for Space 
Shuttle Solid Rocket Booster. 

R. S. Myers. Oct 90, 10p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 1-10. Sponsored in Part by 
NASA. Marshall Space Flight Center; NASA. Langley 
Research Center; United Technologies Corp.; Usbi; 
Pratt and Whitney; United Technologies Research 
Center; Amdata; American Science and Engineering, 
Inc; Dupont NDT Systems; Eg and. 


Potential nondestructive test (NDE) methods were 
evaluated for detecting debonds and weak bonds in 
the thermal protection system (TPS) for the space 
shuttle solid rocket boosters. The primary thermal pro- 
tection material is a sprayable, thick epoxy coating that 
is filled with lightweight and thermal insulating materi- 
als. Test panels were fabricated with a wide variety of 
hidden realistic defects, including contact debonds 
and weak bonds. Nondestructive test results were ob- 
tained. Candidate NDE methods evaluated for booster 
production applications include laser interferometry 
e9. electronic shearography), infrared thermography, 
radiography (e.g., computed tomography), acousto-ul- 
trasonics, mechanical/acoustic impedance, ultrason- 
ics, acoustic emission, and the tap test. Capabilities, 
advantages, disadvantages, and relative perform- 
ances in defect detection of each test method for TPS 
bonding applications are reported. Electronic shearo- 
graphy NDE was technically the superior method for 
detecting debonds. 


154,768 
N91-24237/0/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03 


National Aeronautics and Space Administration, 
Washington, DC. 

Cryogenic Hydrogen-induced Air Liquefaction 
Technologies. 

W. J. D. Escher. Oct 90, 15p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 31-45. Presented at the 7TH 
AGARD Symposium of the Propulsion and Energetics 
Panel on Hypersonic Combined Cycle Propulsion, 
Madrid, Spain, 28 May - 1 Jun. 1990. 


Extensively utilizing a special advanced airbreathing 
propulsion archives database, as well as direct con- 
tacts with individuals who were active in the field in 
previous years, a technical assessment of cryogenic 
hydrogen-induced air liquefaction, as a prospective 
onboard aerospace vehicle process, was performed 
and documented. The resulting assessment report is 
summarized. Technical findings are presented relating 
the status of air liquefaction technology, both as a sin- 
gular technical area, and also that of a cluster of collat- 
eral technical areas including: compact lightweight 
cryogenic heat exchangers; heat exchanger atmos- 
pheric constituents fouling alleviation; para/ortho hy- 
drogen shift conversion catalysts; hydrogen turbine ex- 





panders, cryogenic air compressors and liquid air 
pumps; hydrogen — using slush hydrogen as 
heat sink; liquid hydrogen/liquid air rocket-type com- 
bustion devices; air collection and enrichment systems 
(ACES); and technically related engine concepts. 


154,769 
N91-24238/8/GAR 

(Order as N91-24233/9/GAR, PC A20/MF 

A03) 

Aerospace Corp., El Segundo, CA. 
Efficient, Intelligent Solution for Viscous Flows 
inside Solid Rocket Motors. 
|. Chang. Oct 90, 15p 
Contract F04701-88-C-0089 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 47-61. 


An efficient, intelligent method was developed for the 
solution of axisymmetric, compressible viscous flows 
inside solid rocket motors. The method applies an 
adaptive, unstructured, finite element mesh generation 
technique and a cell-centered, second-order, flux cor- 
rection transport scheme for the solution of Navier- 
Stokes equations. With known, initial motor interior 
configuration, the solution allows the computational 
boundaries to be determined intelligently, the finite ele- 
ment meshes and remeshes to be generated efficient- 
ly, and the corresponding compressible viscous flow 
fields to be produced expeditiously. Very good agree- 
ment between analysis results and test data was ob- 
tained for flow inside the nozzle. Application of the 
method to analyze flows inside the Titan 4 solid rocket 
motor upgrade and the Star-48 motor with very compli- 
cated chamber and nozzle geometry is illustrated. 


154,770 
N91-24240/4/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 


03) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Evaluation of Proposed Rocket Engines for Earth- 
to-Orbit Vehicles. 
J. A. Martin, and R. D. Kramer. Oct 90, 16p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 73-88. 


The objective is to evaluate recently analyzed rocket 
engines for advanced Earth-to-orbit vehicles. The en- 
gines evaluated are full-flow staged combustion en- 
gines and split expander engines, both at mixture 
ratios at 6 and above with oxygen and hydrogen pro- 
pellants. The vehicles considered are single-stage and 
stan fully reusable vehicles and the Space Shut- 
tle with liquid rocket boosters. The results indicate that 
the split expander engine at a mixture ratio of about 7 
is competitive with the full-flow staged combustion 
engine for all three vehicle concepts. A key factor in 
this result is the capability to increase the chamber 
pressure for the split expander as the mixture ratio is 
increased from 6 to 7. 


154,771 
N91-24243/8/GAR 

(Order as N91-24233/9/GAR, PC A20/MF 

A03 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Test Results of the Modified Space Shuttle Main 
Engine at the Marshali Space Flight Center Tech- 
nology Test Bed Facility. 

J. Cook, D. Dumbacher, M. Ise, and C. Singer. Oct 
90, 9 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 107-115. 


A modified space shuttle main engine (SSME), which 
primarily includes an enlarged throat main combustion 
chamber with the acoustic cavities removed and a 
main injector with the stability control baffles removed, 
was tested. This one-of-a-kind engine’s design 
changes are being evaluated for potential incorpora- 
tion in the shuttle flight program in the mid-1990’s. 
pe testing was initiated on September 15, 1988 
and has accumulated 1,915 seconds and 19 starts. 
Testing is being conducted to characterize the engine 
system performance, combustion stability with the 
baffle-less injector, and both low pressure oxidizer tur- 
bopump (LPOTP) and high pressure oxidizer turbo- 
pump (HPOTP) for suction performance. These test 
results are summarized and compared with the SSME 
flight bay pe data base. Testing of this new gen- 
eration SSME is the first product from the technology 
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test bed (TTB). Figure test plans for the TTB include 
the highly instrumented flight configuration SSME and 
advanced liquid propulsion technology items. 


154,772 
N91-24244/6/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Airflow Model Testing to Determine the Distribu- 
tion of Hot Gas Flow and O/F Ratio Across the 
Space Shuttle Main Engine Main Injector Assem- 


ly. 
Age naga J. Chik, D. Mcdaniels, and C. Dill. Oct 
in Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 117-126. 


Engine 0209, the certification engine for the new 
Phase 2+ Hot Gas Manifold (HGM), showed severe 
deterioration of the Main Combustion Chamber (MCC) 
liner during hot fire tests. One theory on the cause of 
the damage held that uneven local distribution of the 
fuel rich ee flow through the main injector assem- 
bly was producing ao of high oxidizer/fuel (O/F) 
ratio near the wall of the MCC liner. Airflow testing was 
proposed to measure the local hot gas flow rates 
through individual injector elements. The airflow tests 
were conducted using full scale, geometrically correct 
models of both the current Phase 2 and the new Phase 
2+ HGMs. Different main injector flow shield configu- 
rations were tested for each HGM to ascertain their 
effect on the pressure levels and distribution of hot gas 
flow. Instrumentation located on the primary faceplate 
of the main injector measured hot gas flow through se- 
lected injector elements. These data were combined 
with information from the current space shuttle main 
engine (SSME) power balances to produce maps of 
pressure, hot gas flow rate, and O/F ratio near the 
main injector primary plate. The O/F distributions were 
compared for the different injector and HGM configu- 
rations. 


154,773 
N91-24245/3/GAR 

(Order as N91-24233/9/GAR, PC A20/MF 

A03 


) 
Rockwell International, Canoga Park, CA. Rocketdyne 
Div. 
Control of Chamber Heat Flux by Injector Design. 


J. J. Fang. Oct 90, 5p 

Contract F04611-86-C-0088 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 127-131. 


Wail heat flux of a liquid propellant rocket combustion 
chamber is usually determined through empirical 
means, in which the effect of injector design details is 
often not rigorously accounted for. Hot-fire test results 
are reported, showing that the chamber wall heat 
transfer rate and trend can be drastically altered even 
with a hardly noticeable change to the design of injec- 
tion elements in the injector peripheral region. A spray 
model was used to analytically characterize the propel- 
lant spray field to give the insight to the mechanisms 
responsible for the data trends seen. 


154,774 
N91-24246/1/GAR 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Prediction of the Thrust Performance and the 
Flowfield of Liquid Rocket Engines. 

T. Wang. Oct 90, 10p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 133-142. 


In an effort to improve the current solutions in the 
design and analysis of liquid propulsive engines, a 
computational fluid dynamics (CFD) model capable of 
calculating the reacting flows from the combustion 
chamber, through the nozzle to the external plume, 
was developed. The Space Shuttle Main Engine 
(SSME) fired at sea level, was investigated as a 
sample case. The CFD model, FDNS, is a pressure 
based, non-staggered grid, viscous/inviscid, ideal 
gas/real gas, reactive code. An adaptive upwinding 
differencing scheme is employed for the spatial discre- 
tization. The upwind scheme is based on fourth order 
central differencing with fourth order damping for 
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smooth regions, and second order central differencing 
with second order damping for shock capturing. It is 
equipped with a CHMQGM equilibrium chemistry algo- 
rithm and a PARASOL finite rate chemistry ithm 
using the point implicit method. The computed re- 
sults and performance compared well with those of 
other standard codes and engine hot fire test data. In 
addition, the transient nozzle flowfield calculation was 
also performed to demonstrate the ability of FDNS in 
capturing the flow separation during the startup proc- 
ess. 


154,775 


N91-24247/9/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03 


United Technologies Corp., San Jose, CA. Chemical 
Systems Div. 

Hybrid Propulsion Technology Program. 

G. E. Jensen, and A. L. Holzman. Oct 90, 15p 
Contract NAS8-37778 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 143-157. 


Future launch systems of the United States will require 
improvements in booster safety, reliability, and cost. In 
order to increase payload capabilities, performance 
improvements are also desirable. The hybrid rocket 
motor (HRM) offers the potential for improvements in 
all of these areas. The designs are presented for two 
sizes of hybrid boosters, a large 4.57 m (180 in.) diam- 
eter booster duplicating the Advanced Solid Rocket 
Motor (ASRM) vacuum thrust-time profile and smaller 
2.44 m (96 in.), one-quater thrust level booster. The 
large booster would be used in tandem, while eight 
small boosters would be used to achieve the same 
total thrust. These preliminary designs were generated 
as part of the NASA Hybrid Propulsion Tech 
Program. This program is the first phase of an eventual 
three-phaes program culminating in the demonstration 
of a large subscale engine. The initial trade and sizing 
studies resulted in preferred motor diameters, operat- 
ing pressures, nozzle geometry, and fuel grain systems 
for both the large and small boosters. The data were 
then used for specific performance predictions in 
terms of payload and the definition and selection of the 
requirements for the major components: the oxidizer 
feed system, nozzle, and thrust vector system. All of 
the parametric studies were performed using realistic 
fuel regression models based upon specific experi- 
mental data. 


154,776 


N91-24248/7/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03) 


Atlantic Research Corp., Gainesville, VA. 
Unique Hybrid Propulsion System Design for 
Large Boosters. 


F. C. Rodgers. Oct 90, 10p 

Contract NAS8-37776 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 159-168. 


A study was made of the application of hybrid rocket 
propulsion technology to large space boosters. Safety, 
reliability, cost, and performance comprised the eval- 
uation criteria, in order of relative importance, for this 
study. The effort considered the so called classic 
hybrid design approach versus a novel approach 
which utilizes a fuel-rich gas generator for the fuel 
source. Other trades included various fuel/oxidizer 
combinations, pressure-fed versus pump fed oxidizer 
delivery systems, and reusable versus expandable 
booster systems. Following this initial trade study, a 
point design was generated. A gas generated-type fuel 
grain with pump fed liquid oxygen comprised the basis 
of this point design. This design study provided a 
mechanism for considering the means of implement- 
ing the gas generator approach for further defining de- 
tails of the design. Subsequently, a system trade study 
was performed which determined the sensitivity of the 
design to various design parameters and predicted op- 
timum values for these same parameters. The study 
concluded that a gas generator hybrid booster design 
offers enhanced safety and reliability over current of 
proposed solid booster designs while providing equal 
or greater performance levels. These improvements 
can be accomplished at considerably lower cost than 
for the liquid booster designs of equivalent capability. 
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154,777 
N91-24251/1/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A 


03) 
Aerojet as en o, ep ae CA. 
Solid- id Staged Combustion ce Boosters. 
D. W. Culver . Oct 90, 9p 
Contract NAS8-37775 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 189-197. 


NASA has begun to evaluate solid-liquid hybrid propul- 
sion for launch vehicle booster. A three-phase pro- 
gram was outlined to identify, acquire, and demon- 
Strate technology needed to approximate solid and 
— ao state of the art. Aerojet has complet- 

hase 1 study and recommends a solid-liquid 
ed combustion concept in which turbopump fed 
LO2 is burned with fuel-rich solid propellant effluent in 
aft-mounted thrust chambers. These reasonably sized 
thrust chambers are LO2 regeneratively cooled, sup- 
plemented with fuel-rich barrier cooling. Turbopumps 
are driven by the —s GO2 coolant in an expand- 
er-bleed-burnoff cycle. Turbine exhaust pressurizes 
the LO2 tankage directly, and the excess is bled into 
supersonic nozzle splitlines, where it combusts with 
the fuel rich boundary layer. Thrust vector control is 
enhanced by supersonic nozzle movement on flexseal 
mounts. Every hybrid solid-liquid concept examined 
improves booster energy management and launch 
propellant safety compared to current solid boosters. 
Solid-liquid staged combustion improves hybrid per- 
formance by improving both combustion efficiency and 
combustion stability, especially important for large 
boosters. These improvements result from careful fluid 
management and use of smaller combustors. The 
study shows NASA safety, reliability, cost, and per- 
formance criteria are best met with this concept, 
wherein simple hardware relies on several separate 
emerging technologies, all of which have been demon- 
strated successfully. 


154,778 
N91-24252/9/GAR 
(Order as N91-24233/9/GAR, PC — = 
03) 


Boeing Aerospace Co., Seattle, 
Design — of Gas ee Hybrid Pro- 


pulsion Booste 

V. Weldon, D. Philips, and L. Fink. Oct 90, 17p 
Contract NAS8-3777 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 199-215. 


A methodology used in support of a study for NASA/ 
MSFC to optimize the design of gas generator hybrid 
propulsion booster for uprating the National Space 
Transportation System (NSTS) is presented. The ob- 
jective was to compare alternative configurations for 
this booster approach, optimizing each candidate con- 
cept on different bases, in order to develop data for a 
trade table on which a final decision was based. The 
methodol is capable of — a large number 
of independent and dependent variables, adjusting the 
overall subsystems characteristics to arrive at a best 
compromise integrated design to meet various specific 
optimization criteria subject to selected constraints. 
For each system considered, a detailed weight state- 
ment was generated along with preliminary cost and 
reliability estimates. 


154,779 
N91-24253/7/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03) 


American Rocket Co., Camarillo, CA. 

System for the Testing of Hybrid Rocket Motors. 
J. S. Mcfarlane, and J. M. Mueller. Oct 90, 7p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 217-223. 


An innovative control and data acquisition system 
based upon Apple Macintosh technology has been 
used for several years at American Rocket Company’s 
Edwards Air Force Base test site. The system is based 
upon the design and display of the test process control 
and data acquisition oe on an Apple Macintosh 2 
computer screen. All valve positions and important in- 
strumentation points are displayed in real time. Valve 
actuation is accomplished by on-screen activation of 
the displayed icon in manual mode or by a computer- 
controlled automatic schedule. In addition to simplify- 
ing the human-machine interface, the system is easily 
reconfigured. The user can quickly modify the control 
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and data acquisition screen for specific tests. The 
system is described in detail. The history of testing at 
the Air Force Astronautics Laboratory utilizing this 
system is presented. Typical test control diagrams and 
test results are presented. 


154,780 
N91-24254/5/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03) 


Aerospace Corp., El Segundo, CA. 

Slag Estimation for Solid Rocket Motors. 

S. D. Tingle, and E. M. Landsbaum. Oct 90, 8p 
Contract F04701-88-C-0089 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 225-232. 


Slag is estimated in flight motors by comparing flight- 
delivered performance to performance predicted from 
static test data. An ideal velocity equation is derived 
when a linear decrease in specific impulse over burn 
time and constant flow rate are assumed. The propel- 
lant specific impulse is based on static test data and 
corrected for the effect of slag and spin rate. The ideal 
velocity is matched to the measured velocity by iterat- 
ing on the amount of slag. Slag estimations are made 
for two spin-stabilized PAM-D2’s which use Thiokol 
Star 63D solid motors, and for several spin-stabilized 
PAN-D flights, which use Thiokol Star 48 solid motors. 


154,781 
N91-24256/0/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

— OMS Engine Status-Sea Level Testing Re- 
sults. 

J. D. Bertolino, and W. C. Boyd. Oct 90, 10p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 241-250. 


The current Space Shuttle Orbital Maneuvering Engine 
(OME) is pressure fed, utilizing storable propellants. 
Performance uprating of this engine, through the use 
of a gas generator driven turbopump to increase oper- 
ating pressure, is being pursued by the NASA Johnson 
Space Center (JSC). Component level design, fabrica- 
tion, and test activities for this engine system have 
been on-going since 1984. More recently, a complete 
engine designated the Integrated Component Test 
Bed (ICTB), was tested at sea level conditions by Aer- 
ojet. A description of the test hardware and results of 
the sea level test program are presented. These re- 
sults, which include the test condition operating enve- 
lope and projected performance at altitude conditions, 
confirm the capability of the selected Uprated OME 
(UOME) configuration to meet or exceed performance 
and operational requirements. Engine flexibility, dem- 
onstrated through testing at two different operational 
mixture ratios, along with a summary of projected 
Space Shuttle performance enhancements using the 
UOME, are discussed. Planned future activities, includ- 
ing ICTB tests at simulated altitude conditions, and 
recommendations for further engine development, are 
also discussed. 


154,782 
N91-24257/8/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
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) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Advanced Launch Vehicle Upper Stages Using 
Liquid Propulsion and Metallized Propeliants. 
B. A. Palaszewski. Oct 90, 21p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 251-271. 


Metallized propellants are liquid propellants with a 
metal additive suspended in a gelled fuel or oxidizer. 
Typically, aluminum (Al) particles are the metal addi- 
tive. These propellants provide increase in the density 
and/or the specific impulse of the propulsion system. 
Using metallized propellant for volume-and mass-con- 
strained upper stages can deliver modest increases in 
performance for low earth orbit to geosynchronous 
earth orbit (LEO-GEO) and other earth orbital transfer 
missions. Metallized propellants, however, can enable 
very fast planetary missions with a single-stage upper 
stage system. Trade studies comparing metallized pro- 
pellant stage performance with non-metallized upper 
stages and the Inertial Upper Stage (IUS) are present- 
ed. These upper stages are both one- and two-stage 
vehicles that provide the added energy to send pay- 


loads to altitudes and onto trajectories that are unat- 
tainable with only the launch vehicle. The stage de- 
signs are controlled by the volume and the mass con- 
straints of the Space Transportation System (STS) and 
Space Transportation System-Cargo (STS-C) launch 
vehicles. The influences of the density and specific im- 
pulse increases enabled by metallized propellants are 
examined for a variety of different stage and propellant 
combinations. 


154,783 
N91-24258/6/GAR 
(Order as N91-24233/9/GAR, PC —_ = 


National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Three-Dimensional Turbulent Heat Transfer Analy- 

S for Advanced Tubular Rocket Thrust Cham- 
ers. 

K. J. Kacynski. Oct 90, 10p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 

Meeting, Volume 2 p 273-279. 


Heat transfer was analyzed in the throat region of a 
plug and spool rocket engine for both smooth and cor- 
tugated walls. A three-dimensional, Navier-Strokes 
code was used for the analysis. The turbulence model 
in the code was modified to handle turbulence sup- 
pression in the crevice region of the corrugated wall. 
Circumferential variations in the wall heat transfer was 
predicted for the corrugated wall. The overall heat 
transfer at the throat of the corrugated wall was 34 
percent higher than it was for the smooth wall for com- 
parable rocket flow conditions. 


154,784 
N91-24265/1/GAR 
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Atlantic Research Corp., Niagara Falls, NY. 
State-of-the-ART 22N (5 Lbf) Thruster Finds Broad 
Application. 

J. Yager. Oct 90, 9p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 339-347. 


Atlantic Research Corporation’s flight qualified 22N (5 
Ibf) thruster has a proven record of durability, reliability 
and high performance. It has been selected to provide 
attitude control and velocity/station keeping on nu- 
merous satellite programs. This bipropellant (N204/ 
MMH) thruster provides a nominal specific impulse of 
291 seconds with a nozzle expansion ratio of 150:1. 
Predictable and qualified duty cycle independent ther- 
mal performance has been demonstrated over an inlet 
pressure range of 6.6 to 27.6 bar (95 to 400 psia). This 
performance has been achieved without the use of 
active cooling by utilizing a unique split triplet injection 
element. A summary is provided of the engine’s devel- 
opment history, its functional characteristics, and its 
achievements. 


154,785 
N91-24267/7/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
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Sandia Labs., Albuquerque, NM. 

Characterization of Iridium Coated Rhenium Used 
in High-Temperature, Radiation-Cooled Rocket 
Thrusters. 

R. H. Stulen, D. R. Boehme, W. M. Clift, and K. F. 
Mccarty. Oct 90, 8p 

Contract NAS3-25646 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 359-366. 


Materials used for radiation-cooled rocket thrusters 
must be capable of surviving under extreme conditions 
of high-temperatures and oxidizing environments. 
While combustion efficiency is optimized at high tem- 
peratures, many refractory metals are unsuitable for 
thruster applications due to rapid material loss from 
the formation of volatile oxides. This process occurs 

during thruster operation by reaction of the combus- 
tion Gone with the material surface. Aerojet Techni- 
cal Systems has developed a thruster cone chamber 
condueiea of Re coated with Ir on the inside surface 
where exposure to the rocket exhaust occurs. Re 
maintains its structural integrity at high temperature 
and the Ir coating is applied as an oxidation barrier. Ir 
also forms volatile oxide species (IrO2 and IrO3) but at 
a considerably slower rate than Re. In order to under- 
stand the performance limits of Ir-coated Re thrusters, 
we are investigating the interdiffusion and oxidation ki- 





netics of Ir/Re. The formation of iridium and rhenium 
oxides has been monitored in situ by Raman spectros- 
copy during high temperature exposure to oxygen. For 
pure Ir, the f peoer of oxide films as thin as approxi- 
mately 200 A could be easily detected and the forma- 
tion of IrO2 was observed at temperatures as low as 
600 C. Ir/Re diffusion test specimens were prepared 
by magnetron sputtering of Ir on Re substrates. Con- 
centration profiles were determined by sputter Auger 
depth profiles of the heat treated specimens. Signifi- 
cant interdiffusion was observed at temperatures as 
low as 1000 C. Measurements of the activation energy 
suggest that below 1350 C, the dominant diffusion 
path is along defects, most likely grain boundaries, 
rather than bulk. diffusion through the grains. The 
phases that form during interdiffusion have been ex- 
amined by x ray diffraction. Analysis of heated test 
specimens indicates that the Ir-Re reaction produces a 
= _ phase of Ir dissolved in the HCP struc- 
ure of Re. 
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TRW Defense and Space Systems Group, Redondo 
Beach, CA. 

Monopropelilant Hydrazine ft Propulsion 
Systems: 30 Years of Safe, Reliable, Flexible and 
Predictable Performance. 

D. T. Huang, and R. L. Sackheim. Oct 90, 16p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 367-382. 


Monopropellant hydrazine propulsion systems have 
compiled an enviable record of operational success 
over the last 30 yr for a large number of spacecraft 
missions. These missions include near earth, low alti- 
tude satellites, geosynchronous orbiting spacecraft, 
and deep space probed. Many of these flight propul- 
sion systems have demonstrated very long life times 
(10 to 15 yr) and high mission reliability over a wide 
range of environmental and operating conditions. 
However, even with all of the flight success experi- 
enced to date, many questions still arise in the space- 
craft/user community about the suitability of hydrazine 
for certain space system applications. The majority of 
these questions focus on concerns about contamina- 
tion of highly sensitive optical (mirrors) and thermal 
control surfaces as well as long total mission life capa- 
bilities (with respect to duty cycles, thruster through- 
a, total operating times, and total mission times). 

hese concerns are addressed by describing past ex- 
periences with specific long-life spacecraft that dem- 
onstrate the suitability of hydrazine for use in future 
highly specialized and sensitive mission applications. 
Other future concerns are also addressed such as 
space basing, reusability, and micrometeroid/debris 
protection. In addition, a short discussion is included 
on future performance growth possibilities such as the 
use of hydrazine in dual mode propulsion systems. 
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N91-24274/3/GAR 
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Astronautics Lab. (AFSC), Edwards AFB, CA. 

Nozzle Vector Angle Determination Using a Laser 
Measurement System. 

> A. Mascio, J. F. Seely, and R. J. Torick. Oct 90, 
12p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 33-44. 


The measurements of nozzle position during solid-pro- 
pellant rocket motor (SRM) ground testing is ad- 
dressed. The two principal measurement systems cur- 
rently used to determine nozzle position are a system 
of linear potentiometers and nozzle actuator feedback 
systems. These two systems are mounted on the 
motor and provide outputs which are a function of their 
displacements. These measurement systems are, 
however, subjected to motor-and-nozzle-peculiar mo- 
tions caused by motor pressurization. Linear potenti- 
ometer calculations attempt to account for these 
motor and nozzle movements through appropriate 
data reduction schemes; actuator feedback systems 
do not. A laser-based technique was developed with 
the intent of ate a nonintrusive measurement 
system, independent of the test article, which would be 
capable of measuring the nozzle position with respect 
to the motor centerline regardless of motor-and- 
nozzle-peculiar motion. The feasibility of the system 
was demonstrated on rocket motor ground tests at 
both sea-level and altitude test facilities. The system 


COMBUSTION, ENGINES, & PROPELLANTS 


was demonstrated at ambient, cold, and hot test tem- 
peratures. The nozzle material targeted was carbon/ 
carbon composite. Excellent results were obtained to 
date (the specific laser system hardware used for this 
demonstration was designed, however, for a different 
application, and its capabilities were found lacking in 
the SRM environment). The results were evaluated 
against data acquired by the current measurement 
systems. Based upon this evaluation, it is concluded 
that this technique is feasible, and provides a level of 
accuracy on the order of the currently recognized 
standard measurement system (potentiometer-based) 
while maintaining the advantages of a nonintrusive, 
ground-based system. 


154,788 
N91-24275/0/GAR 
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om hme! gy <0 nd ned ee ito, CA. 
v an ram Minuteman Stage 2 
Solid Rocket Motor. 
P. W. Veit, L. G. Landuk, J. W. Simpson, and G. J. 
Svob. Oct 90, 10p 
Contract F42600-86-D-0093 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 45-54. 


Aging and surveillance programs designed to verify the 
service life of the propeliant-liner-insulation system of 
the Minuteman Stage 2 and Stage 3 motors have been 
underway for the past 27 years. During that period, the 
program has been continuously revised to refocus the 
effort and to incorporate technology advances. An his- 
torical review of the program is presented, with empha- 
sis upon the evolutionary process which led to the cur- 
rent program structure. The ‘umbrella approach’ to 
testing applied in the early days is discussed, as is the 
major impact provided by the ability to ‘look at the 
motor’, made possible by the development of motor 
dissection and nondestructive evaluation techniques. 
Finally, the present balanced approach incorporating 
‘the best of both worlds’ is addressed, and several im- 
portant lessons learned during the arduous process of 
a = and correcting early judgment errors are 
elucidated. 
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Aerojet Solid Propulsion Co., Sacramento, CA. 

= Divert Propulsion System Hot-Fire 
est. 

L. K. West, and P. C. Phillipsen. Oct 90, 7p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 

Meeting, Volume 1 p 61-67. 


On June 8, 1990, Aerojet Propulsion division success- 
fully hot-fire tested a flightweight liquid bipropellant 
propulsion system designed to provide divert delta V to 
a space-intercept kinetic kill vehicle. The propulsion 
system verified in this test is directly applicable to SBE, 
GBI, and Brilliant Pebbles kill vehicles. The subject 
propulsion system was tested as an autonomous 
system with four divert thrusters, one each fuel and 
oxidizer tank, two helium bottles, eight cold gas ACS 
thrusters, manifolds, and accessory hardware. The 
hot-fire test demonstrated the following operations in a 
30 second duty cycle which accumulated 267 divert 
— firings and 1,446 ACS thruster pulses: (1) wa- 
terhammer is controlled during system activation; (2) 
thrust accuracy of divert and ACS thrusters is main- 
tained within +/- ten percent; (3) the system mixture 
ratio differs from single engine steady state mixture 
ratio; (4) the feed system remained stable during vari- 
ous rapid divert and ACS thruster firing cycles; and (5) 
the 90 cc, 9500 = helium storage is adequate to 
supply the ACE, Pressurize propellants, and operate 
bipropeliant valves. 
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United Technologies Corp., San Jose, CA. Chemical 
Systems Div. 
Development of the Orbus(R) 1 Carbon Fiber/ 
Epoxy Motor Case for the Stars/Starbird Pro- 
grams. 
H. M. Reynolds, and M. Dhillon. Oct 90, 19p 
Contract PO-23-0957 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 69-87. 
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The Strat 
quired the 


ic Target System (STARS) Program re- 
elopment of a high-performance, thrust- 
vectorable space motor that would provide 25 percent 
more fsomyeny wi than the existing fixed-nozzle ver- 
sion. of the key components that enabled the re- 
fiber jt rome ~e desig 
motor case. ign requirements, ign ap- 
proach and analysis, and demonstrated test data are 
described, with the manufacturing approach 
used to develop this motor case. Delivered fiber 
strength at burst was 715,500 psi. Demonstrated pres- 
sure vessel efficiency was 1.85 x 10(exp 6) inches. 
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—= —— Command, Redstone Arsenal, AL. 

ja Standardization of Tension, Compression, 
and Shear Test Methods to Determine Mechanical 
Material Properties for Filament Wound Compos- 
ite Structures. 


T. L. Vandiver. Oct 90, 14p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 89-102. 


The history and progress to date of efforts to develop 
standard test techniques for the determination of me- 
chanical material properties of filament wound com- 


facture of the test fixtures. The nondestructive testing 
technique used to determine the quality of the speci- 
mens, analysis of the nondestructive evaluation data, 
strain gaging of the specimens, and plans for statistical 
analysis of the data are also described. 
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N91-24279/2/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
AO: 


3) 
Astronautics Lab. (AFSC), Edwards AFB, CA. 
Solid Rocket Propulsion Applications for Ad- 


va 

J. S. B. Chew, and J. Rusek. Oct 90, 8p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 103-110. 


The demands to lower the cost and increase the reli- 
ability of solid rocket propulsion systems have forced 
the aerospace industry to investigate new materials 
and fabrication techniques. The performance specifi- 
cations for stiffness, strength, and temperature resist- 
ance make the process of finding better materials and 
processes quite challenging. Advanced structural plas- 
tics, such as liquid crystalline polymers, may meet 
these requirements. The suitability of advanced poly- 
mers to meet the cost/performance/reliability require- 
ments was investigated. Components identified for 
polymer application include motor cases, igniter hous- 
ings, and nozzles. An overview of progress to date is 
presented. 
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Naval Ordnance Station, Indian Head, MD. 

Solid Rocket Booster Integration with the AQM- 
37C Missile Target. 

F. M. Cumbo. Oct 90, 7p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 111-117. 


The work performed to integrate a solid rocket booster 
(SRB) with the AQM-37C Missile Target is presented. 
The SRB performance and interface requirements 
were derived based on AQM-37C operational require- 
ments. Tradeoffs of propellant and insulation/stress 
relief system were made to define a quality design that 
meets system safety and performance requirements. 
Booster materials and manufacturing processes were 
carefully selected in an effort to minimize cost. Propel- 
lant and igniter characterization tests were performed 
and rocket motor case test articles manufactured for 
future testing. 
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154,794 
N91-24281/8/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
A03) 


Naval Weapons Center, China Lake, CA. 

Stability Testing of Full Scale Tactical Motors. 

F. S. Blomshield, J. E. Crump, H. B. Mathes, and M. 
W. Beckstead. Oct 90, 16p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 119-134. 


An ongoing program has been investigating linear and 
nonlinear combustion instability in solid propellant 
rocket motors, including the development of a system- 
atic database of motor and stability data. Linear as- 
= of the motor firing and analysis are described. 

he motors were 5 inches in diameter and 67 inches in 
length. The majority were loaded with an 88 percent 
solids reduced smoke AP/HTPB propellant with a 
nominal burning rate of 0.240 in/sec at 1000 psi. In 
addition, motors were fired which contain 1 percent 8- 
micron aluminum oxide, 90-micron aluminum oxide, 
and 3-micron zirconium carbide as stability additives in 
place of 1 percent ammonium perchlorate. Motor pres- 
sures ranged from 500 to 1500 psi. Various grain ge- 
ometries were tested. Pressure coupled combustion 
response measurements were made at the nominal 
motor operating pressures. Motor performance and 
stability calculations were made using the Air Force 
Solid Performance Program (SPP) and the Standard 
Stability Prediction Program (SSP) for the several 
motor configurations that were fired. The stability pre- 
dictions were compared to the data obtained from the 
motor firings. 


154,795 
N91-24282/6/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
A 


03) 
Naval Weapons Center, China Lake, CA. 
Nonlinear Stability Testing and Pulsing of Full 
Scale Tactical Motors. 
F. S. Blomshield, C. A. Beiter, H. B. Mathes, J. E. 
Crump, and M. W. Beckstead. Oct 90, 16; 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 135-150. 


Results are reported of an ongoing effort to develop an 
improved understanding of linear and nonlinear com- 
bustion instability in solid propellant rocket motors. 
One goal of the program is to develop a systematic 
database of motor stability data. The nonlinear as- 
pects of the motor firings and analysis are described. 
Subjects discussed include motor test parameters and 
methods used for acoustic pulsing of motors. Nonlin- 
ear motor response to pulsing, pulse amplitudes, and 
characteristics of sustained longitudinal chamber pres- 
sure oscillations are summarized. 


154,796 
N91-24283/4/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 


03) 
United Technologies Corp., San Jose, CA. Chemical 
Systems Div. 
Shear Stress Transducer Concepts. 
E. C. Francis, R. E. Thompson, and S. W. Heerema. 
Oct 90, 10p ; 
Contract F04611-87-C-0062 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 151-160. 


The measurement of shear stress in a solid propellant 
rocket motor can be accomplished by discreet trans- 
ducers embedded in the propellant-insulation inter- 
face. However, shear stress transducers and applica- 
tion techniques have not been generally available; 
therefore, new shear transducer concepts are being 
evaluated. Different types of available shear stress 
transducers are presented, along with laboratory data 
on stability and sensitivity. The potential usefulness 
and drawbacks of each type are presented. 


154,797 
N91-24284/2/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
A03 


) 
United Technologies Corp., San Jose, CA. Chemical 
Systems Div. 
Normal Stress Transducer Behavior. 
R. E. Thompson, and E. C. Francis. Oct 90, 10p 
Contract F04611-87-C-0062 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 161-170. 
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Structural analysis procedures are routinely used on 
composite cases and complex geometry propellant 
grains to predict structural margins. However, these 
analyses must be experimentally verified in order to in- 
still confidence in their predictions. A program was un- 
dertaken to demonstrate the application of stress 
transducers under real motor conditions and asses 
their ability to accurately measure the motor response 
to thermal and pressure-induced loads. Several differ- 
ent types of normal stress transducers were evaluated 
under conditions of constant stress, slowly changing 
(low gradient stress), and termination stresses where 
dramatic changes occur within a small location. A sum- 
mary is presented of the type of transducers evaluated 
and their potential suitability to measure solid rocket 
motor stresses. 


154,798 
N91-24295/8/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
A03; 


) 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 
Development of a Liquid Fueled Gas Generator for 
Ducted Rocket Research. 
P. L. Buckley, and E. Corporan. Oct 90, 8p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 313-320. 


A liquid fueled gas generator is described which was 
designed to simulate the effluent produced by a solid 
propellant hydrocarbon fuel, typical of those used for 
ducted rocket propulsion, by burning a very fuel-rich 
mixture of liquid hydrocarbons with gaseous oxygen. 
The gas generator was built to function as a tool for the 
development of components of the ramburner portion 
of the ducted rocket system and to provide a means 
for studying the thermochemical processes involved in 
the production of the fuel-rich effluent and its second- 
ary combustion with air in the ramburner. Successful 
operation was documented at total fuel and oxidizer 
flow rates through the gas generator of 0.20 kg/sec 
(0.44 Ibs/sec) during direct-connect ducted rocket 
combustion tests. 


154,799 

N91-24302/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Dual-Cooled Hydrogen-Oxygen Rocket Engine 
Heat Transfer Analysis. 

K. J. Kacynski, J. M. Kazaroff, and R. S. Jankovsky. 
1991, 17p NAS 1.15:104430, E-6186, NASA-TM- 
104430 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-26 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme and the American Society for Electrical En- 
gineers. 


The potential benefits of simultaneously using hydro- 
gen and oxygen as rocket engine coolants are de- 
scribed. A plug-and-spool rocket engine was examined 
at heat fluxes ranging from 9290 to 163,500 kW/sq m, 
using a combined 3-D conduction/advection analysis. 
Both counter flow and parallel flow cooling arrange- 
ments were analyzed. The results indicate that a signif- 
icant amount of heat transfer to the oxygen occurs, 
reducing both the hot side wall temperature of the 
rocket engine and also reducing the exit temperature 
of the hydrogen coolant. In all heat flux and coolant 
flow rates examined, the total amount of heat trans- 
ferred to the oxygen was found to be largely independ- 
ent of the oxygen coolant flow direction. At low heat 
flux/low coolant flow (throttled) conditions, the oxygen 
coolant absorbed more than 30 percent of the overall 
heat transfer from the rocket engine exhaust gasses. 
Also, hot side wall temperatures were judged to de- 
crease by approximately 120 K in the throat area and 
up to a 170 K combustion chamber wall temperature 
reduction is expected if dual cooling is applied. The 
reduction in combustion chamber wall temperatures at 
throttled conditions is especially desirable since tha 
analysis indicates that a double temperature maxima, 
one at the throat and another in the combustion cham- 
ber, occurs with a traditional hydrogen cooled only 
engine. Conversely, a dual cooled engine essentially 
eliminates any concern for overheating in the combus- 
tion chamber. 


154,800 

N91-24303/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Carbon Monoxide and Oxygen Combustion Experi- 
— A Demonstration of MARS In situ Propel- 
ants. 

D. L. Linne. 1991, 19p NAS 1.15:104473, E-6320, 
NASA-TM-104473 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


The feasibility of using carbon monoxide and oxygen 
as rocket propellants was examined both experimen- 
tally and theoretically. The steady-state combustion of 
carbon monoxide and oxygen was demonstrated for 
the first time in a subscale rocket engine. Measure- 
ments of experimental characteristic velocity, vacuum 
specific impulse, and thrust coefficient efficiency were 
obtained over a mixture ratio range of 0.30 to 2.0 anda 
chamber pressures of 1070 and 530 kPa. The theoreti- 
cal performance of the propellant combination was 
studied parametrically over the same mixture ratio 
range. In addition to one dimensional ideal perform- 
ance predictions, various performance reduction 
mechanisms were also modeled, including finite-rate 
kinetic reactions, two-dimensional divergence effects 
and viscous boundary layer effects. 


154,801 
N91-24304/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
— Performance Using Metallized Pro- 
ants. 

. A. Palaszewski, and R. Powell. 1991, 16p NAS 
1.15:104456, E-6297, NASA-TM-104456 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


Metallized propellant propulsion systems are consid- 
ered as replacements for the solid rocket boosters and 
liquid sustainer stages on the current launch vehicles: 
both the Space Transportation System (STS) and the 
Titan 4. Liquid rocket boosters for the STS were ana- 
lyzed as replacements for current solid rocket boost- 
ers. These boosters can provide a liquid propulsion 
system within the volume constraints of a solid rocket 
booster. A replacement for the Space Shuttle Main En- 

ines using metallized O2/H2/Al was studied. The 
liquid stages of the Titan 4 were also investigated; the 
Aerozine-50 (A-50) fuel was replaced with metallized 
storable A-50/Al. A metallized propellant is similar to a 
traditional liquid propellant. However, it has metal par- 
ticles, such as aluminum, that are suspended in a 
gelled fuel, such as hydrogen, RP-1, A-50 or mono- 
methyl hydrazine (MMKH). The fuels then undergo com- 
bustion with liquid oxygen or nitrogen tetroxide (NTO). 
These propellants provide options for increasing the 
performance of existing launch vehicle chemical pro- 
pulsion systems by increasing fuel density or specific 
impulse or both. These increases in density and specif- 
ic impulse can significantly reduce the propulsion 
system liftoff weight and allow a liquid rocket booster 
to fit into the same volume as an existing solid rocket 
booster. Also, because gelled fuels are akin to liquid 
propellants, metallized systems can provide enhanced 
controllability over solid propulsion systems. Gelling of 
the propellant also reduces the sensitivity to impacts 
= ~ orate reduces the propellant explosion 

azard. 


154,802 

N91-24305/5/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

In situ Propellant Rocket Engines for MARS Mis- 
sion Ascent Vehicle. 

E. A. Roncace. 1991, 9p NAS 1.15:104429, E-6262, 
NASA-TM-104429 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


When comtemplating the human exploration of Mars, 
many scenarios using various propulsion systems 
have been considered. One propulsion option among 
them is a vehicle stage with multiple, pump fed rocket 
engines capable of operating on propellants available 
on Mars. This reduces the Earth launch mass require- 
ments, resulting in economic and payload benefits. No 
plentiful sources of hydrogen on Mars have been iden- 
tified on the surface of Mars, so most commonly used 





high performance liquid fuels, such as hydrogen and 
hydrocarbons, can be eliminated as possible in-situ 
propellants. But 95 pct. of the Martian atmosphere 
consists of carbon dioxide, which can be converted 
into carbon monoxide and oxygen. The carbon monox- 
ide oxygen propellant conbination is a candidate for a 
Martian in-situ propellant rocket engine. The feasibility 
is analyzed of a pump fed engine cycle using the pro- 
pellant combination of carbon monoxide and oxygen. 


154,803 

N91-24306/3/GAR PC A03/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 

Flow Visualization of a Rocket Injector Spray 
Using Gelled Propellant Simulants. 

Final Report. 

J. M. Green, D. C. Rapp, and J. Roncace. Jun 91, 
18p NAS 1.26:187142, E-6276, NASA-CR-187142 
Contract NAS3-25266 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


A study was conducted at NASA-Lewis to compare the 
atomization characteristics of gelled and nongelled 
propellant simulants. A gelled propellant simulant 
composed of water, sodium hydroxide, and an acrylic 
acid polymer resin (as the gelling agent) was used to 
simulate the viscosity of an aluminum/PR-1 metallized 
fuel gel. Water was used as a comparison fluid to iso- 
late the rheological effects of the water-gel and to sim- 
ulate nongelled RP-1. The water-gel was injected 
piney the central orifice of a triplet injector element 
and the central post of a coaxial injector element. Ni- 
trogen gas flowed through the outer orifices of the tri- 
plet injector element and through the annulus of the 
coaxial injector element and atomized the gelled and 
nongelled liquids. Photographs of the water-gel spray 
patterns at different operating conditions were com- 
pared with images obtained using water and nitrogen. 
A laser light was used for illumination of the sprays. 
The results of the testing showed that the water sprays 
produced a finer and more uniform atomization than 
the water-gel sprays. Rheological analysis of the 
water-gel showed poor atomization caused by high vis- 
=< of water-gel delaying the transition to turbu- 
lence. 


154,804 

N91-24307/1/GAR PC A12/MF A02 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Structural ees and Durability of Reusable 
Space Propulsion Systems. 

Apr 89, 259p NAS 1.55:10030, E-4628, NASA-CP- 
10030 

Conference Held in Cleveland, OH, 18-19 Apr. 1989. 
No abstract available. 


154,805 
N91-24324/6/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Thin-Film Sensors for Space Propulsion Technolo- 
: Fabrication and Preparation for Testing. 
. S. Kim, and A. F. Hepp. Apr 89, 4p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 123-126. 


The goal of this work is to develop and test thin-film 
thermocouples for Space Shuttle Main Engine (SSME) 
components. Thin-film thermocouples have been de- 
veloped for aircraft gas turbine engines and are in use 
for temperature measurement on turbine blades up to 
1800 F. Established aircraft engine gas turbine tech- 
nology is currently being adapted to turbine engine 
blade materials and the environment encountered in 
the SSME, especially severe thermal shock from cryo- 
genic fuel to combustion temperatures. Initial results 
using coupons of MAR M-246 (+Hf) and PWA 1480 
have been followed by fabrication of thin-film thermo- 
couples on SSME turbine blades. Current efforts are 
focused on preparing for testing in the Turbine Blade 
Tester at the NASA Marshall Space Flight Center 
(MSFC). Future work will include testing of thin-film 
thermocouples on SSME blades of single crystal PWA 
1480 at MSFC. 


154,806 
N91-24325/3/GAR 
(Order as N91-24307/1/GAR, PC — a2) 
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National Aeronautics and Space Administration, 

= AL. George C. Marshall Space Flight 
inter. 

Rocket Plume Spectrometry: A System Permitting 

Engine Condition Monitoring, as Applied to the 

Technology Test Bed Engine. 

W. T. Powers. Apr 89, 9p 

In NASA. Lewis Research Center, Structural Integrity 

= —* of Reusable Space Propulsion Systems 

p 127-135. 


The appearance of visible objects in the exhaust 
plume of space shuttle main engines (SSME) during 
test firings is discussed. A program was undertaken to 
attempt to identify anomalous material resulting from 
wear, normal or excessive, of internal parts, allowing 
time monitoring of engine condition or detection of fail- 
ure precursors. Measurements were taken during test 
firings at Stennis Space Center and at the Santa Su- 
zanna facility in California. The results indicated that a 
system having high spectral resolution, a fast time re- 
sponse, and a wide spectral range was required to 
meet all requirements, thus two special systems have 
been designed and built. One is the Optical Plume 
Anomaly tector (OPAD). The other instrument, 
which is described in this report, is the superspectro- 
meter, an optical multichannel analyzer having 8,192 
channels covering the spectral band 250 to 1,000 nm. 


154,807 
N91-24326/1/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 


02) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Probabilistic Structural Analysis: Introductory Re- 
marks (Abstract Only). 
C. C. Chamis. Apr 89, 2p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 137-138. 


The development of probabilistic structural analysis 
methodology consists of the following program ele- 
ments: (1) composite load spectra models, (2) compu- 
tational probabilistic structural analysis methods, and 
(3) probabilistic constitutive relationships. The devel- 
opment of the probabilistic structural analysis method- 
ology is a joint program of NASA Lewis in-house and 
sponsored research. The objective of this session is to 
illustrate recent progress on the application of this 
methodology to determine the reliability of structural 
components for rocket propulsion systems. The ses- 
sion contains descriptions of and progress reports on 
the following specific activities: (1) The NESSUS com- 
puter code, (2) approximate methods, (3) advanced 
methods, (4) composite load spectra applications, (5) 
probabilistic fracture mechanisms, and (6) probability 
of failure and risk analysis. Collectively, the progress to 
date demonstrates that the structural durability of hot 
engine structural components can be effectively evalu- 
ated in a formal probabilistic/reliability framework. 


154,808 
N91-24327/9/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 


A02) 
Southwest Research Inst., San Antonio, TX. 
Probabilistic Structural Analysis Methods for 
Select Space Propulsion System Components. 
H. R. Millwater, and T. A. Cruse. Apr 89, 6p 
In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 139-144. 


The Probabilistic Structural Analysis Methods (PSAM) 
project developed at the thwest Research Institute 
integrates state-of-the-art structural analysis tech- 
niques with probability theory for the design and analy- 
sis of complex large-scale engineering structures. An 
advanced efficient software system (NESSUS) capa- 
ble of performing complex probabilistic analysis has 
been developed. NESSUS contains a number of soft- 
ware components to perform probabilistic analysis of 
structures. These components include: an expert 
system, a probabilistic finite element code, a probabi- 
listic boundary element code and a fast probability in- 
tegrator. The NESSUS software system is shown. An 
expert system is included to capture and utilize PSAM 
knowledge and experience. NESSUS/EXPERT is an 
interactive menu-driven expert system that provides 
information to assist in the use of the probabilistic finite 
element code NESSUS/FEM and the fast probability 
integrator (FPI). The expert system menu structure is 
summarized. The NESSUS system contains a state-of- 
the-art nonlinear probabilistic finite element code, 


154,811 
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NESSUS/FEM, to determine the structural response 
and sensitivities. A broad range of analysis capabilities 
and an extensive element library is present. 


154,809 
N91-24331/1/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 


A02) 
+ gai International, Canoga Park, CA. Rocketdyne 


Probabilistic Analysis U: Composite 
Loads Spectra (C’ » Counted wn Promebineue 


pas Newell, K. R. Rajagopal, and H. Ho. Apr 89, 


14p 

Contract NAS3-24382 

In NASA. Lewis Research Center, Structural Integrity 
- —" of Reusable Space Propulsion Systems 
p 167-180. 


Composite loads spectra (CLS) were ied to gener- 
ate probabilistic loads for use in the PSAM nonlinear 
evaluation of stochastic structures under stress 
(NESSUS) finite element code. The CLS approach 
allows for quantifying loads as mean values and distri- 
butions around a central value rather than maximum or 
enveloped values typically used in deterministic analy- 
sis. NESSUS uses these loads to determine mean and 
ition responses. These results are probabilisti- 
Cally evaluated with the distributional information from 
CLS using a fast probabilistic integration (FP!) tech- 
nique to define response distributions. The main exam- 
ple discussed describes a method of obtaining load 
descriptions and stress response of the second-stage 
turbine blade of the Space Shuttle Main Engine 
(SSME) high-pressure fuel turbopump (HPFTP). Addi- 
tional information is presented on the on-going analy- 
sis of the high pressure oxidizer turbopump discharge 
duct (HPOTP) where probabilistic dynamic loads have 
been generated and are in the process of being used 
for dynamic analysis. Example i 
analysis and engine data are furnished for partial 
cation and/or justification for the methodology. 


154,810 
N91-24339/4/GAR PC AO5/MF A01 
— and Whitney Aircraft Group, West Palm Beach, 


Advanced Launch System Advanced Development 
Oxidizer — Program: Technical impie- 


F. Ferlita. 23 Jun 89, 86p NAS 1.26:183729, PWA- 
FR-20865, NASA-CR-183729 
Contract NAS8-37595 


The Advanced Launch Systems (ALS) Advanced De- 
velopment Oxidizer Turbopump Pr m has de- 
— fabricated and demonstrated a low cost, highly 
reliable oxidizer turbopump for the Space Transporta- 
tion Engine that minimizes the yore cost for the 
ALS engines. Pratt and Whitney's (P W’s) plan for 
integrating the analyses, testing, fabrication, and other 
program efforts is addressed. This plan offers a com- 
prehensive description of the total effort required to 
design, fabricate, and test the ALS oxidizer turbopump. 
The proposed ALS oxidizer turbopump reduces turbo- 
pump costs over current designs by taking advantage 
of = simplicity and state-of-the-art materials and 
producibility features without compromising system re- 
liability. This is accomplished by selecting turbopump 
operating conditions that are within known successful 
operating regions and by using proven manufacturing 
techniques. 


154,817 

N91-24340/2/GAR PC A08/MF A01 
Pratt and Whitney Aircraft Group, West Palm Beach, 
FL. 


Large Liquid Rocket Engine Transient Perform- 
ance Simulation System. 

re No. 6, 1 Oct. 1988 - 31 May 1989. 

J. R. Mason, and R. D. Southwick. 25 Jul 89, 167p 
NAS 1.26:188582, FR-20282-3, NASA-CR-188582 
Contract NAS8-36994 


Phase 1 of the Rocket Engine Transient Simulation 
(ROCETS) program consists of seven technical tasks: 
architecture; system requirements; component and 
submodel requirements; submodel implementation; 
component implementation; submodel testing and ver- 
ification; and subsystem testing and verification. These 
tasks were completed. Phase 2 of ROCETS consists 
of two technical tasks: Technology Test Bed Engine 
(TTBE) model data generation; and system testing ver- 
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ification. During this period specific coding of the 
system processors was begun and the engineering 
representations of Phase 1 were expanded to produce 
a simple model of the TTBE. As the code was complet- 
ed, some minor modifications to the system architec- 
ture centering on the global variable common, GLOB- 
VAR, were necessary to increase processor efficiency. 
The engineering modules completed during Phase 2 
are listed: INJTOO - main injector; MCHB - main 
chamber; NOZLOO - nozzle thrust calculations; 
PBRNOO - preburner; PIPEO2 - compressible flow 
without inertia; PUMPOO - polytropic pump; ROTROO 
- rotor torque balance/speed derivative; and TURBOO 
- turbine. Detailed documentation of these modules is 
in the Appendix. In addition to the engineering mod- 
ules, several submodules were also completed. These 
submodules include combustion properties, compo- 
nent performance characteristics (maps), and specific 
utilities. Specific coding was begun on the system con- 

uration processor. All functions necessary for multi- 
ple module operation were completed but the 
SOLVER implementation is still under development. 
This system, the Verification Checkout Facility (VCF) 
allows interactive comparison of module results to 
store data as well as provides an intermediate check- 
out of the processor code. After validation using the 
VCF, the engineering modules and submodules were 
used to build a simple TTBE. 


Rocket Propeliants 


154,812 
N91-24261/0/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03) 


Jet Propulsion Lab., Pasadena, CA. 

Long-Term Propeliant/Material Compatibility. 

C. M. Moran. Oct 90, 8p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 299-306. 


More than 400 test capsules containing liquid propel- 
lants in contact with metallic and nonmetallic speci- 
mens are now approaching twenty years in JPL’s tem- 
perature controlled —— facility. A testing program 
is being established for the systematic analysis of at 
least half of those capsules. In addition, the results are 
reported of about 40 recent analyses. 


154,813 
N91-24263/6/GAR 
(Order as N91-24233/9/GAR, PC — MF 
03 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
COLD-SAT Experiment for Cryogenic Fluid Man- 
— Technology. 
ay! Schuster, J. P. Wachter, and D. M. Vento. Oct 


15p 
abe A NAS3-25062 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 317-331. 


Future national space transportation missions will 
depend on the use of cryogenic fluid management 
technology development needs for these missions. !n- 
space testing will be conducted in order to show low 
gravity cryogenic fluid management concepts and to 
acquire a technical data base. Liquid H2 is the pre- 
ferred test fluid due to its propellant use. The design of 
COLD-SAT —— On-orbit Liquid Depot Storage, 
Acquisition, and Transfer Satellite), an Expendable 
Launch Vehicle (ELV) launched orbital spacecraft that 
will perform subcritical liquid H2 storage and transfer 
experiments under low —_ conditions is studied. An 
Atlas launch vehicle will place COLD-SAT into a circu- 
lar orbit, and the 3-axis controlled spacecraft bus will 
provide electric power, experiment control, and data 
management, attitude control, and propulsive accel- 
erations for the experiments. Low levels of accelera- 
tion will provide data on the effects that low gravity 
might have on the heat and mass transfer processes 
used. The experiment module will contain 3 liquid H2 
tanks; fluid transfer, pressurization and venting equip- 
ment; and instrumentation. 


154,814 
N91-24264/4/GAR 
(Order as N91-24233/9/GAR, PC re os) 
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Aerospace Corp., El Segundo, CA. 

Linearized on, Unsteady Flow Along Vane- 
Formed Fillets Driven by Surface Tension. 

J. J. Der. Oct 90, 9p 

Contract F04701-88-C-0089 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 333-338. 


A mathematical model was formulated for the flow 
through the fillets of liquid propellant formed in the 
intersections of vanes and tank walls. In addition, 
based on a small perturbation approximation, first- 
order linear equations for the surface tension driven 
flow in zero-g condition were obtained. The resulting 
equations are useful for predicting an unsteady inviscid 
flow along the fillets. These equations are analogous 
to the well known acoustic equation and the linearized 
potential equation for supersonic flow. The linearized 
equations show that a small disturbance will travel 
along the vane at a wave speed equal to the square 
root of the fraction of the kinematic surface tension 
coefficient divided by two x the liquid layer thickness h 
sub 0, i.e., a = (beta/2 h sub 0) sup 1/2, where beta is 
the surface tension divided by the liquid density. A so- 
lution of these equations for a case of a uniform fillet 
with a small step increase in thickness delta shows 
that the liquid flows from the thicker portion of the fillet 
toward the thinner portion at a fraction (delta/h sub 0) 
of the wave speed. 


154,815 
N91-24266/9/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03) 


Jet Propulsion Lab., Pasadena, CA. 

Helium Saturation of Liquid Propeliants. 

A. H. Yavrouian, and C. M. Moran. Oct 90, 9p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 349-357. 


The research is in three areas which are: (1) tech- 
niques were devised for achievin ng the required levels 
of helium (He) saturation in liquid propellants (limited 
to monomethylhydrazine (MMH) and nitrogen tetroxide 
(NTO)); (2) the values were evaluated for equilibrium 
solubilities of He in liquid propellants as currently used 
in the industry; and (3) the He dissolved in liquid pro- 
pellants were accurately measured. Conclusions 
drawn from these studies include: (1) Techniques for 
dissolving He in liquid propellants depending upon the 
capabilities of the testing facility (Verification of the 
quantity of gas dissolved is essential); (2) Until greater 
accuracy is obtained, the equilibrium solubility values 
of He in MMH and NTO as cited in the Air Force Pro- 
pellant Handbooks should be accepted as standard 
(There are still enough uncertainties in the He satura- 
tion values to warrant further basic experimental stud- 
ies); and (3) The manometric measurement of gas 
volume from a frozen sample of propellant should be 
the accepted method for gas analysis. 


154,816 
N91-24285/9/GAR 
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Hercules, Inc., Radford, VA. 

—" and Quality Improvements for M7 Propel- 
ant 

R. A. Gott. Oct 90, 10p 

In Johns Hopkins ~ the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 171-180. 


A modified M7 propellant was processed using the sol- 
ventless propellant method of manufacture. Significant 
improvements in overall propellant quality were made 
by using solventiess manufacturing techniques. The 
improvements included reduced chemical variability by 
18 percent, improved dimensional uniformity by 80 
percent, and reduction of internal and external voids 
and defects by 80 percent. 


154,817 
N91-24296/6/GAR 
(Order as N91-24273/5/GAR, PC A20/MF 
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Army Armament Research, Development and Engi- 
neering Center, Dover, NJ. 

Molecular Structure of Low Tem oo Form of 
Hey yg mrg Nitrate (TAGN 

A. J. Bracuti. Oct 90, 14p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 1 p 331-344. 


A rigid-body motion study of triaminoguanidinium ni- 
trate (TAGN) was initiated originally in order to deter- 


mine if nitrate ion libration might be responsible for the 
accelerated burning rate observed when this salt is for- 
mulated into a propeliant with a cyclic nitamine. A low 
temperature polymorph of TAGN was discovered 
during the course of this rigid-body motion study. Con- 
tinuation of this study in the lower temperature re- 
gimes, however, necessitated understanding the mo- 
lecular structure of the low temperature form of TAGN. 
To do this, a 5 ante mae x-ray diffraction structure 
determination of the low temperature form was accom- 
plished. The crystal structure was determined includ- 
ing space group, lattice parameters, atomic coordi- 
pe and temperature factors, hydrogen bonding, and 
lensity. 


154,818 
N91-24298/2/GAR 
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Sandia Labs., Albuquerque, NM. 
Liquid Propellant Injector/Combustor Tests. 
45 ress Report. 

. Rychnovsky, R. W. Carling, and S. K. Griffiths. 
Oot 90, 5p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
oe Volume 1 p 363-367. Sponsored in Part by 


A liquid propellant injector/compustor (LP |/C) fixture 
that produces pressure oscillations similar to those ob- 
served in liquid propellant gun firings was designed, 
built, and tested. The oscillations are due to combus- 
tion of the LP. Methods to reduce these oscillations 
are a high priority in the development of an LP gun. 
Several different methods to reduce or eliminate the 
oscillations were considered and tested. Experiments 
were conducted with three liners in the combustion 
chamber. Two showed little reduction in oscillations, 
but the third, a flexible liner, eliminated the pressure 
oscillations. Results of these tests and other oscilla- 
tion reduction methods are presented. 


154,819 
N91-25058/9/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


Thiokol Chemical Corp., Brigham City, UT. 
Space Aging of Solid Rocket Materials (Abstract 


nly). 
D. M. Lester, L. L. Jones, R. B. Smalley, and R. N. 
Ord. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 92. 


Solid rocket propellant and rocket motor components 
were — in a vented container on the interior of the 
LDEF. The results of aging IPSM-II/PAM-DIIl space 
motor components are presented. Ballistic and me- 
chanical properties of the space aged main propellant, 
igniter propellant, and ignition system were compared 
with similar data from preflight and ground aged sam- 
ples. Mechanical properties of the composite materials 
and bonded joints used in the motor case, insulation, 
liner, nozzle, exit cone, and skirt were similarly evaluat- 
ed. The space aging results are compared to data col- 
lected in a ground based vacuum aging program on 
similar components. 


General 


154,820 
N91-24259/4/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 


A03) 

nam International, Canoga Park, CA. Rocketdyne 
iV. 

Noncontacting Multiparametric Sensor for Shaft 
Speed, Torque, and Position. 
A. Schwartzbart. Oct 90, 9p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 281-289. 


The parameters of greatest interest in bearing diag- 
nostics are shaft torque. Shaft vibration is often moni- 
tored as a periodic change in shaft position. Typical 
bearing diagostic systems require separate sensors for 
monitoring shaft vibration and shaft torque. If these 
two parameters can be monitored with one sensor, a 
reduction in weight intrusion associated with the sen- 
sors would result. This would broaden the range of ap- 





plications and/or facilitate increased redundancy. Ac- 
— cingly, Rocketdyne has been performing IR and D- 

experiments to find multiparametric character- 
istics of the shaft-generated signal from a noncontact- 
ing torquemeter. The torquemeter already monitors 
shaft in addition to torque thus providing a measure of 
shaft power. Presented are the results of recent exper- 
imental demonstrations of shaft position measurement 
— using the torquemeter in a multiparametric 


154,821 
N91-24260/2/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
AO: 


3) 

Deen Douglas Space Systems Co., Huntington 
each 

Orbit Transfer Vehicle Propulsion Design: Trades 

and Comparisons. 

V. E. Haloulakos, a" M. Miller. Oct 90, 8p 

Contract IRAD-PD-18: 

In Johns Hopkins Univ, the 1990 Jannaf Propulsion 

Meeting, Volume 2 p 297 -298. 


In-space expendable orbital transfer vehicles (OTVs) 
capable of oop esr kg (79,366 Ib) of payload 
from earth orbit (LEO) to geosynchronous orbit (GEO) 
including return missions to LEO both empty and with a 
retrieved payload were compared and evaluated. 
Chemical (LOX/LH2), nuclear thermal (NTR), and 
thermo-nuclear fusion propulsion systems were con- 
sidered, vehicle mass breakdowns were calculated, 
and comparisons made. The chemical systems used 
performance and systems data typical of the RL-10 
and J-2 engines while the nuclear systems used the 
solid-core ALPHA NTR (a NERVA derivative) perform- 
ance parameters. The fusion propulsion systems rep- 
resent new designs from a recently conducted study. 
PC-based computer program was written to automate 
the vehicle sizing process. The results indicate that the 
sizing software developed in this study correlates very 
well with mass property data from actual OTV designs. 
As expected, the study shows that as the propulsion 
system performance increases the total vehicle mass 
required in LEO decreases. A reusable nuclear OTV 
initial mass in LEO increases only slightly for empty 
return missions compared to an expendable, one-way 
trip OTV. The study also shows that fusion systems are 
limited to lower levels (approximately equal to 100 kN 
or 22.5 kibf) because of the size of the power generat- 
ing equipment, and optimize (i.e., minimum initial 
mass) at a specific impulse of approximately 1000 to 
100 s. 


154,822 

N91-24273/5/GAR PC A20/MF A03 
Johns Hopkins Univ., Laurel, MD. Chemical Propulsion 
Information Agency. 

1990 Jannaf Propulsion Meeting, Volume 1. 

K. L. Brown, and D. S. Eggleston. Oct 90, 458p 
CPIA-PUBL-550-V-1 

Contract N00014-91-C-0001 

Meeting Held in Anaheim, CA, 3-5 Oct. 1990. 


No abstract available. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Overview of the Instrumentation Program (Ab- 
stract Only). 

W. C. Nieberding. Apr 89, 2p 

In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 81-82. 


This program is aimed at developing sensors and 
measurement systems capable of obtaining the data 
necessary for the verification of computational models 
of the structural behavior, the fatigue life, and the envi- 
ronmental conditions pertinent to advanced reusable 
space propulsion systems. One of the characteristics 
of measurement systems needed to verify codes is 
that the sensors must be nonintrusive or at least mini- 
mally intrusive so as not to significantly perturb the 
conditions being measured. This leads to a heavy em- 
phasis on laser optical techniques and on thin-film 
sensors. Another characteristic of such instruments is 
that they must be highly accurate and produce very 
high spatial and temporal resolution of the parameter 
being measured. The measurement systems needed 

lenerally fall into a number of broad categories. First 
Fore are the measurements needed on the surfaces 


of components such as turbine blades and vanes. 
Some of the desired parameters are temperature, 
Strain, and heat flux. Another broad category encom- 
passes those measurements needed in the flow envi- 
ronment around these components. Here, the desired 
results are high resolution maps of such parameters as 
flow velocity, temperature, density, pressure, and spe- 
cies concentration. The remaining category deals with 
measurements necessary for monitoring the health of 
the engine. This —- ry has loomed ever more im- 
portant since the Challenger disaster. An optical 
method for bere og the characteristics of the 
plume is presented. Holographic measurement of 
structural damage is also presented. 


154,824 
N91-24319/6/GAR 

(Order as N91-24307/1/GAR, PC A12/MF 
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) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Two-Dimensional High Temperature Strain Meas- 
urement System. 
C. T. Lant, and J. P. Barranger. Apr 89, 4 
In Its Structural Integrity and Durability 4 Reusable 
Space Propulsion Systems p 83-86. 


Two-dimensional optical strain measurements on high 
temperature test specimens are presented. This two- 
dimensional capability is implemented through a rotat- 
able sensitive strain axis. Three components of sur- 
face strain can be measured automatically, from which 
the first and second principal strains are calculated. 
One- and two-dimensional strain measurements at 
temperatures beyond 750 C with a resolution of 15 mi- 
crostrain are demonstrated. The system is based on a 
one-dimensional speckle shift technique. The speckle 
shift technique makes use of the linear relationship be- 
tween surface strain and the differential shift of laser 
speckle patterns in the diffraction plane. Laser speckle 
is a phase effect that occurs when spatially coherent 
light interacts with an optically rough surface. Since 
speckle is generated by any diffusely reflecting sur- 
face, no specimen preparation is needed to obtain a 
good signal. Testing was done at room temperature on 
a flat specimen of Inconel 600 mounted in a fatigue 
testing machine. A load cell measured the stress on 
the specimen before and after acquiring the speckle 
data. Strain components were measured at 0 C (paral- 
lel to the load axis) and at plus or minus 45 C, and plots 
indicate the calculated values of the first and second 
principal strains. The measured values of Young’s 
modulus and Poisson’s ratio are in good agreement 
with handbook values. Good linearity of the principal 
strain moduli at high temperatures indicate precision 
and stability of the system. However, a systematic 
error in the high-temperature test setup introduced a 
scale factor in the slopes of the two-dimensional 
stress-strain curves. No high temperature effects, 
—€ have been observed to degrade speckle cor- 
relation. 


154,825 
N91-24320/4/GAR 
(Order as N91 -24307/ 1/GAR, PC A12/MF 
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) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Optical Inspection of bape che goer Ser 
nents Using an Injection Seeded Nd:YAG Lase 
System. 
A. J. Decker. Apr 89, 12p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 87-98. 


A dual-beam, injection-seeded, Nd:YAG laser has 
been demonstrated for detecting structural defects. 
This demonstration was part of an on-going project to 
use dual-reference-beam holographic interferometry 
to inspect space propulsion components for cracks, 
structural failures, structural changes, and gas leaks. 
Potential subjects for inspection include welds, duct 
work, casings, turbopumps, blades, composites, and 
ceramics. The maximum dimension of an inspected 
area ranges from a few centimeters to a meter. The 
entire optical inspection system is now ready for a 
demonstration application. 


154,826 
N91-24323/8/GAR 
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Case Western Reserve Univ., Cleveland, OH. 


154,829 
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Analysis of the Transient Calibration of Heat Flux 
A taoe cub lee Aran ie 


, and J. X. Ling. Apr 89. 
In Its Structural integrity and Durability of Reusable 
Space Propulsion Systems p 113-122. 


The effect of transient heat flux on heat flux sensor 
response and calibration is analyzed. A one dimen- 
sional case was studied in order to elucidate the key 
Parameters and trends for the problem. It has the 
added advantage that the solutions to the governing 
equations can be obtained by analytic means. The an- 
alytical results obtained to date indicate that the tran- 
sient response of a heat flux sensor 

thermal boundary conditions, the geometry 

thermal properties of the sensor. In rycen it was 
shown that if the thermal diffusivity of sensor is 
small, then the transient behavior must be taken into 
account. 


ee 
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154,827 

AD-A236 342/2/GAR PC A03/MF A01 

mse a f the’ Hiete ay ante Field Strenoth Models i 
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PROPHET. 

Professional paper. 

D. B. Sailors. 4 Jan 91, 13p 

Availability: Pub. in Proceedings of Effect of the lonos- 

phere on Radiowave Signals and System Perform- 

ance, v1, 4 Jan91. 


No abstract available. 


154,828 

AD-A236 350/5/GAR PC A04/MF AO1 
Thayer School of ene. Hanover, NH. 

5/15 GHz Scatteri 

Final rept. Jun 88-Aug 89. 

R. K. Crane. May 91, 75p RL-TR-91-45, 

Contract F30602-88-D-0027 


Received signal level and multipath delay spread 
measurements were made at 5 and 16 GHz on a 161 
km tropospheric scatter path over moderately rough 
terrain from Prospect Hill in Waltham, MA to Mt Tug in 
Lebanon, NH. The measurement campaign spanned 
the summer months of May through Aug 89. The signal 
level data were processed to obtain hourly median 
values for the estimation of the cumulative distribution 
function (cdf) of received signal level for use in tropos- 
catter communication system design. Multipath delay 
spread observations were made at the higher frequen- 
cy. These data were also processed to obtain the 
sample cdf of the hourly median values of the two 
sigma multipath delay spread estimates. 


154,829 

AD-A236 441/2/GAR PC A07/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Civil and Military Satellite Communications: A Sys- 
tems Overview and the Future Developments (Ci- 
viele en Militaire Satelliet-Communicatie: Een 
Overzicht van de Systemen en de te Verwachten 
Ontwikkelingen). 

Interim rept. 

J. P. Dezaire. Feb 91, 135p FEL-90-A338, TDCK- 
TD90-4049 

Abstract in English and Dutch. 


The project A90KM616, Orientatie SATCOM, is being 

performed on behalf of the Royal Netherlands Navy 
{RNLN) to assist the Navy on the subject of satellite 
communications. This report is the result of the first 
phase of this study. The goal of the report is to give an 
overview of the phenomenon satellite-communication. 
The result of the study is a general overview of satellite 
communications for both civil and military applications. 
Some examples of applications are; international te- 
lephony, television broadcasting, small private busi- 
ness networks, and mobile (at the moment still princi- 
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pally maritime) communications. In these applications 
satellite communication systems provide a global cov- 
erage and a high flexibility. The scientific articles have 
not been considered because in this stage it was the 
intention to study on a specialist level the broad area 
of techniques. Magazines, books, and a number of re- 
ports of universities and research institutes have been 
the main sources of information. They provided afford- 
ed an understanding of the existing systems and in- 
sight in the future developments. 


154,830 

AD-A236 518/7/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 

Evaluation of Slot Allocation Strategies for TDMA 
Protocols in Packet Radio Networks. . 

Technical paper. 

D. S. Stevens, and M. H. Ammar. 24 Jan 91, 36p 
AIRMICS-ASQB-GI-90-022, 

Grant NSF-NCR-6804850 


This paper examines the delay performance of packet 
radio networks using a time division multiple access 
(TDMA) channel access protocol. Two different meth- 
odologies for assigning time slots to nodes are consid- 
ered - Node and Link allocation. The performance of 
each strategy is evaluated using a detailed radio net- 
work simulation. In addition to the delay for single des- 
tination packets, two broadcast protocols are used - 
multidestination routing and flooding. In all cases it 
was found that Node allocation provides better delay 
performance than Link allocation. 


154,831 

AD-A236 542/7/GAR PC A03/MF A01 
University of Southern California, Marina del Rey. In- 
formation Sciences Inst. 

Network Communications Research. 

Final technical rept., Nov 87-Oct 90. 

J. Postel, C. Anderson, R. Braden, S. Casner, and G. 
Finn. Dec 90, 49p 

Contracts DMA903-87-C-0719, ARPA Order-6180 


This report summarizes work performed in the area of 
Network Communication Research. This effort was di- 
vided into four projects: (1) the Internet Concepts 
project, (2) the Multimedia Conferencing project, (3) 
the Protocol Accelerator project, and (4) the Super- 
computer and Workstation Communication project. 
Under these projects, ISI research staff engaged in re- 
search into packet communication technologies, in- 
Cluding, but not limited to, combinations of broadband 
satellite, internet protocols, and routing algorithms to 
assess their applicability to generic military command 
and control problems. Command and control system 
architectures for utilizing geographically distributed 
processing capabilities such as mixed voice, data and 
graphics conferencing, electronic message handling, 
and other applications were investigated, tested, and 
evaluated.(Author) 


154,832 

AD-A236 656/5/GAR PC A03/MF A01 
Army Information Systems Engineering Command, 
Fort Huachuca, AZ. 

Distributed TDMA Rescheduling Procedure for 
Mobile Packet Radio Networks. 

Technical paper. 

D. S. Stevens, and M. H. Ammar. Jan 91, 30p Rept 
no. USAISEC-ASQB-GI-91-008 


Packet radio networks provide two features not 
present in a wire-based network - mobility and a broad- 
cast channel. Time Division Multiple Access (TDMA) 
protocols provide packet radio networks with two fea- 
tures that facilitate efficient communications. First, 
they eliminate the possibility of collisions on the broad- 
cast channel. Second, they allow for the spatial reuse 
of the radio channel bandwidth by meng more 
than one node to transmit at once. However, the goal 
of maximizing the use of the bandwidth seems to con- 
flict with the goal of —— mobile nodes to locally 
reallocate themselves TDMA slots so that collisions 
will not occur. We present a procedure that permits a 
node to move and then reallocate itself a transmission 
slot without involving the entire network. In our proce- 
dures the channel over which control packets are ex- 
changed is shared and unreliable. Therefore the re- 
sulting TDMA schedule may not be collision free. We 
present a collision resolution algorithm to correct 
these problems. Finally a procedure by which nodes 
can allocate themselves additional transmission slots, 
if they are available and which maximizes bandwidth 
utilization, is given. 
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AD-A236 772/0/GAR PC A03/MF A01 
Army Inst. for Research in Management Information 
and Computer Sciences, Atlanta, GA. 

Asymptotic Performance Analysis of Hybrid ARQ 
Protocols in Slotted Direct-Sequence Code-Divi- 
sion Multiple-Access Networks. 

Research rept. Jan 88-Mar 90. 

J. M. Hanratty. 16 Mar 90, 46p 


This paper examines the steady-state and dynamic 
performance of Type 1 Hybrid ARQ protocols in slot- 
ted direct sequence code division multiple access net- 
works. The network consists of an arbitrary number of 
transceivers arranged in a paired off topology. A 
Markov model is used to derive the throughput delay 
expressions in terms of the channel cutoff rate and ca- 
pacity. Network design parameters are identified and 
their dependency on system parameters is examined 
in detail. It is shown that, for a given population size, 
traffic intensity, and bit energy to background noise 
ratio, there is an optimal probability of retransmission, 
code rate, and processing gain that maximizes net- 
work performance. 


154,834 

AD-A236 773/8/GAR PC A04/MF A01 
Army Inst. for Research in Management Information 
and Computer Sciences, Atlanta, GA. 

Performance Analysis of Hybrid ARQ Protocols in 
a Slotted Direct-Sequence Code-Division Multiple- 
Access Network: Jamming Analysis. 

Research rept. Nov 88-Nov 89. 

J. M. Hanratty. 18 Nov 89, 62p 


This paper examines the performance of Type 1 
Hybrid ARQ protocols in a slotted direct-sequence 
code-division multiple-access network operating in a 
hostile jamming environment. The network consists of 
an arbitrary number of transceivers arranged in a 
paired-off topology. The traffic arrivai process is de- 
rived by means of a Markov model. Through-put delay 
expressions are derived in terms of the channel cutoff 
rate and capacity. The effects of jammer state informa- 
tion are discussed. Network design parameters are 
identified and their dependency on system parameters 
is examined in detail. It is shown that, for a given popu- 
lation size, traffic density, and bit energy-to-jammey 
noise ratio, there is an optimal probability of retrans- 
mission, code rate, and processing gain that maxi- 
mizes network performance in the presence of the 
worst case jamming. 


154,835 

AD-A236 813/2/GAR PC A04/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Passive Equalization of Wideband Communication 
Systems. 

Technical rept. 

M. L. Stevens. 22 Mar 91, 53p TR-909, ESD-TR-90- 


146, 
Contract F19628-90-C-0002 


This report describes a technique that produces high- 
Sa passive equalization networks for wide- 

and communication systems. The relationship be- 
tween the time-domain and frequency-domain per- 
formance of a simple but important class of networks 
is derived. The results of this analysis provide an esti- 
mate of the precision of equalization required in the 
frequency domain, given the ~ op for wave- 
form quality in the time domain. The effects of equali- 
zation magnitude and phase errors on a system trans- 
fer function are described, and the optimum weighting 
function for the least-mean-square-error minimization 
of magnitude and phase errors is derived. An example 
is given of the baseband equalization of a 220-Mbit/ 
sec 4-ary FSK optical communication system. High- 
quality equalization is achieved using this technique 
over a frequency range of DC to approximately 1 GHz 
using simple, economical networks. Appendices are 
provided, describing the APL computer functions that 
were written to optimize and synthesize the filter hard- 
ware. 


154,836 

AD-A236 835/5/GAR 
Naval Postgraduate School, Monterey, CA. 
Local Area Networking Handbook. 
Master’s thesis. 

P. A. O’Hara. Jun 90, 92p 


PC A05/MF A01 


This thesis provides Navy shore based commands 
with sufficient information on local area networking to 


(1) decide if they need a LAN, (2) determine what their 
networking requirements are, and (3) select a LAN that 
satisfies their requirements. LAN topologies, transmis- 
sion media, and medium access methods are de- 
scribed. In addition, the OSI reference model for com- 
puter networking and the IEEE 802 LAN standards are 
explained in detail. A method for conducting a LAN re- 
quirements assessment is discussed, followed by a 
strategy for selecting a local area network. 


154,837 

AD-A236 837/1/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Specification and Analysis of the IEEE Token Bus 
Protocol. 

Master’s thesis. 

L. J. Charbonneau. Jun 90, 87p 


In this thesis a formal description technique, systems 
of communicating machines, is used to specify and 
analyze a token bus protocol. A simplified description 
of the protocol is given, and proofs of certain correct- 
ness properties are presented. The analysis proves 
that the protocol is free from deadlocks and non exe- 
cutable transitions, and also that successful message 
transfer is guaranteed for a network with an arbitrary 
number of machines. A program written in an object 
oriented language, C++, demonstrates that the de- 
scription technique, the specification, and the analysis 
of the protocol is complete and accurate for a network 
of three stations. The specification is then extended to 
allow the transmission of different types of messages, 
errors in the communication channel, acknowledge- 
ments from the receiver, and timeouts. 


154,838 

AD-A236 839/7/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Real-Time Multi-Frequency Modulation Using Dif- 
ferentially-Encoded Signal Constellations. 
Master’s thesis. 

P. G. Basil. Jun 90, 79p 





This report discusses advances in the development of 
a multi-frequency modulation (MFM) packet communi- 
cations system on an industry standard computer. 
Transmitter and receiver programs are described that 
control vector signal processors and data acquisition 
devices. Further, these programs encode, modulate, 
demodulate, and decode the MFM signal. The 
throughput data rate was doubled, the encoding/de- 
coding process was implemented in near real-time, 
and a personal computer plug-in board was designed 
and built to provide synchronization between the trans- 
mitter and receiver. This MFM implementation provid- 
ed acceptable bit error rates at input signal-to-noise 
ratios of 15 dB and above. 


154,839 

AD-A236 936/1/GAR PC AO6/MF A01 
Naval Postgraduate School, Monterey, CA. 

Electronic Communications Systems and the Fre- 
quency Domain: An Illustrated Primer for C3 Stu- 
dents. 

Master’s thesis. 

B. K. Babcock. Jun 90, 123p 


This thesis is a tutorial for Command, Control, and 
Communications (C3) students and synthesizes the 
essence of electronic communications systems and 
related frequency spectrums into an integrated set of 
illustrations. The objective is to help the C3 student 
focus his or her attention on the performed operations 
and transformations in order to acquires a better un- 
derstanding for the processes involved. The first major 
illustration show how the various components of a 
communication system are related. These compo- 
nents include analog and digital signals, multiplexing, 
modulation, and various transmission mediums. Cen- 
tral to any communications system is the limitations 
imposed by bandwidth and noise. The concept of 
bandwidth is developed through Fourier analysis. An 
integrated set of graphics shows the relationship be- 
tween the time and frequency domains and illustrates 
how the bandwidth increases as the puise width de- 
creases. Transmitting information often requires 
higher data rates which, in turn, require higher frequen- 
cies. Radio wave propagation is frequency deperident 
and a chart is developed showing the different catego- 
ries of radio wave propagation as they relate to atmos- 
pheric layers and frequency. Finally, a chart relating 
transmission medium attenuation, noise sources, and 
various radio wave terminology is given. 





154,840 

AD-A236 940/3/GAR PC A04/MF A01 
Naval pe ge School, Monterey, CA. 

Effects of Non-Uniform Windowing in a Rician- 
Fading Channel and Simulation of Adaptive Auto- 
matic Repeat Request Protocols. 

Master’s thesis. 

C. G. Kmiecik. Jun 90, 66p 


Two aspects of digital communication were investigat- 
ed. In the first part, a FFT-based, M-ary FSK receiver in 
a Rician-fading channe! was analyzed to determine the 
benefits of non-uniform windowing of sampled re- 
ceived data. When a frequency offset occurs, non-uni- 
form windowing provi better FFT magnitude sepa- 
ration. The improved dynamic range was balanced 
gre a loss in detectability due to signal attenuation. 

ith large frequency offset, the improved = 
separation outweighed the loss in detectability. An 
analysis was carried out to determine what frequency 
deviation is necessary for non-uniform windowing to 
out-perform uniform windowing in a slow Rician-fading 
channel. Having established typical values of probabili- 
ty of bit errors, the second part of this thesis looked at 
improving throughput in a digital communications net- 
work by applying adaptive automatic repeat request 
(ARQ) protocols. The results of simulations of adaptive 
ARQ protocols with variable frame lengths is present- 
ed. By varying the frame length, improved throughput 
performance through all bit error rates was achieved. 


154,841 

AD-A237 012/0/GAR PC A03/MF A01 
Thayer School of Engineering, Hanover, NH. 
Tropospheric Scatter Propagation at 5 and 16 GHz: 
Results for a 161 KM Path. 

Final Jun 88-Jun 89. 

R. K. Crane. Oct 90, 46p RADC-TR-90-259, 

Contract F30602-88-D-0027 


Simultaneous transmission loss measurements were 
made at Ku-band (16 GHz) and C-band (5 GHz) ona 
161 km tropospheric scatter link between Prospect Hill 
in Waltham, MA and Mt. Tug in Enfield, NH. The exper- 
iment was conducted to demonstrate the feasibility of 
using the higher frequency for scatter communication. 
Between April and September, 1987, two-frequency 
observations were obtained during a variety of weather 
conditions. Clear weather measurements were made 
to generate transmission loss estimates for compari- 
son with tropospheric scatter model predictions. Ob- 
servations during times with precipitation were made 
to assess the anticipated problems of an excess of 
transmission loss due to attenuation by rain at the 
higher frequency and an increase in delay spread due 
to scattering by rain. 


154,842 

AD-A237 030/2/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

Design of an interactive Satellite Communications 
System Analysis Program. 

Master’s thesis. 

C. C. Howard. Jun 90, 76p 


This thesis addresses the design of an interactive sat- 
ellite communications system analysis program. The 
program provides the capability to analyze/design a 
system comprised of two earth terminals and one or 
two geosynchronous satellites. The principal goal is to 
simplify the analysis/design process via a graphically- 
oriented, menu-driven computer program. The pro- 
gram leads the user methodically through the process 
and provides feedback that enables the user to visual- 
ize the elements of the system and their role relative to 
the other system components. Hypertext concepts are 
employed in an object-oriented programming environ- 
ment to achieve the graphics orientation. The success 
of the program validates the use of innovative software 
tools to design programs that can enhance user under- 
standing and increase productivity. 


154,843 

AD-A237 031/0/GAR PC A07/MF A01 
RAND Corp., Santa Monica, CA. 

AM Broadcast Emergency Relay (AMBER). 

Final interim rept. 

E. Bedrosian, E. D. Harris, K. J. Hoffmayer, and C. R. 
Lindholm. Jul 90, 1832p Rept no. RAND-R-3850- 


DARPA 
Contract MDA903-90-C-0004 


This report presents the results of an investigation of 
the technical feasibility of establishing a nationwide 
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digital network using commercial AM radio broadcast 
stations that can support both voice and data trans- 
mission. The proposed network, called AMBER (AM 
broadcast emergency relay), is meant to support 
emergency communications for civilian and military 
users when other communication facilities are not 
available. The authors describe AMBER assets and 
users; consider key network issues and technical con- 
siderations; present preliminary cost estimates; de- 
scribe the AMBER data link; and discuss a large-scale, 
nationwide computer simulation that has been devel- 
oped for AMBER at RAND, including the propagation 
and noise models incorporated into this simulation and 
the methodology, host computer, and components of 
the AMBER simulation. The report concludes with a 
study of the connectivity of an illustrative network. 


154,844 

MIC-91-03810/GAR PC E07/MF E01 
Ontario Telephone Service Commission, Toronto. 
Ontario Telephone Service Commission: Annual 
report 1989. 

c1990, 56p 

Text in English and French (Bilingual). 


The Commission is a provincial regulatory body which 
is responsible to hear and decide all applications filed 
by the industry and issues raised by the public relating 
to the 30 independent telephone systems in Ontario. 
This annual report covers customer complaints and in- 
quiries, regulatory issues and major decisions. It also 
provides appendices on structure, growth, and size 
distribution of independent telephone systems operat- 
ing in Ontario, commission orders issued, and a map of 
the independent telephone systems in the province. 


154,845 

MIC-91-03861/GAR PC E12/MF E01 
National Office, Port Information Systems, Ottawa 
(Ontario). 

Canadian participation in the development of EDI 
standards. 

S. Malhotra. c1991, 178p SSC-CO22-97/1990, ISBN- 
0-662-57942-9 

Text in English and French (Bilingual). On cover: EDI, 
electronic data interchange. 


Electronic data interchange (EDI) standards are es- 
sential for communications between different comput- 
ers, equipments and terminals. These standards are 
developed by independent non-government organiza- 
tions on a voluntary basis. This report highlights some 
of the standards used in FDI communication, who as- 
sembles these, and the way they are processed in 
order to be acceptable standards at the domestic and 
international levels. 


154,846 
MIC-91-04103/GAR 
Saskatchewan. Dept. of 
(Canada). 

Saskatchewan. Dept. of Telephones: Annual report 
1990 


1991, 14p 


PC E07/MF E01 
Telephones, Regina 


Annual report of the Dept. covering the activities of the 
rural telephone system converting to private lines, vari- 
ous gen programs, rural companies assimilated by 
SaskTel and upgrading of equipment. Financial statis- 
tics round out this report. 


154,847 

MIC-91-04156/GAR 

Sask Tel, Regina (Canada). 
Sask Tel: Annual report 1990. 
c1991, 31p 


PC E07/MF E01 


Saskatchewan Telecommunications is the provincially 
owned Crown corporation responsible for providing 
local, long distance and related data and image tele- 
communications services for the province. The Corpo- 
ration provides these services nationally and interna- 
tionally through its membership in Telecom Canada. 
This report provides highlights in brief, a financial 
review, Statistics in a 5-year record of service, and con- 
solidated financial statements. Several short articles 
focus on events and projects during the year. 


154,848 


PATENT-4 996 525 Not available NTIS 
Department of the Navy, Washington, DC. 


154,850 


R. F. Lockout Circuit for Electronic Locking 
System. ‘ 

Patent. 

E. M. Becker, and A. Miller. Filed 24 Nov 89, 
patented 26 Feb 91, 8p AD-D014 887/4, PAT-APPL- 
7-440 950 


Supersedes PAT-APPL-7-440 950. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An electronics lockout circuit including an antenna 
adapted to receive radio frequency signals from a 
transmitter, and a radio frequency detector circuit 
which converts the radio freq signals into a first 
direct current voltage indicative of the relative strength 
of the field resulting from the radio frequency signals. 
The first direct current voltage is supplied to a trigger 
circuit which compares this direct current voltage to an 
adjustable direct current reference voltage and pro- 
vides a second direct current voltage at the output 
thereof whenever the amplitude of the first direct cur- 
rent voltage exceeds the amplitude of the reference 
voltage provided by the comparator circuit is supplied 
to a disconnect relay circuit which upon receiving a 
signal from the electronic control unit of an electronic 
combination lock during the time period the second 
direct current voltage is present isolates the door strike 
coil of a security door from the electronic control unit. 
This prevents signals falsely generated by the elec- 
tronic control unit because of radio frequency signals 
in the vicinity of the electronic control unit because of 
radio frequency signals in the vicinity of the electronic 
control unit from energizing the door strike coil and 
thereby accidentally opening a security door. 


154,849 

PB91-216622/GAR PC A03/MF A01 
National Inst. of Standards and Technology (CSL), 
Yt mt MD. 

Electronic interchange in Message Handling 
Systems. 

P. Markovitz. Jun 91, 39p NISTIR-4608 

_ by Internal Revenue Service, Washington, 


Electronic Data Interchange (EDI) identifies a family of 
standards used for the electronic transmission of busi- 
ness oriented data (e.g., invoices and purchase 
orders). EDI standards specify data formats, but are 
designed independent of a communications protocol. 
In June, 1990, the Consultative Committee on Interna- 
tional Telephony and Tel y (CCITT) drafted two 
Recommendations (F.435:EDI Messaging Service, 
X.435: EDI Messaging System) which define a stand- 
ardized service and protocol for transmitting ED! data 
via the Message Handling System (MHS). Using the 
MHS, EDI data can be transferred between compatible 
EDI applications implemented on heterogeneous com- 
puter systems. The paper introduces the MHS, the car- 
rier service for ED! data; and the Interpersonal Mes- 
saging Service, the only MHS application currently 
standardized and the model for the EDI Messaging 
Service. Following the introductory material is a de- 
tailed review of the EDI a draft Recommen- 
dations. The transmission of E ita via the MHS is 
described as well as the relationships between EDI 
Messaging and directory, security, and physical deliv- 
ery services. Three appendices are also included in 
the paper. Appendix A contains a list of abbreviations. 
Appendix B provides a glossary of MHS terms, and Ap- 
pendix C briefly describes EDI messaging elements of 
service. 
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154,850 

AD-A236 847/0/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Statistics. 
Information Capacity of the Matched Gaussian 
Channel with Jamming. 2. Infinite-Di 





Channels. 

Technical rept. 

C. R. Baker, and |. F. Chao. Oct 90, 19p 
Contract N00014-89-J-1175 


The additive infinite-dimensional Gaussian channel 
subject to jamming is modeled as a two-person zero- 
sum game with mutual information as the payoff func- 


October 15,1991 79 





COMMUNICATION 


Communication & Information Theory 


tion. The jammer’s noise is added to the ambient 
Gaussian noise. The coder’s signal pw by subject 
to a constraint is necessary in order that the capacity 
without feedback be finite. It is shown that use of this 
same RKHS constraint on the jammer’s process is too 
strong; ek ar —— not “7 able to reduce 
Capacity, r less 0 amount of jamming energy 
peo The constraint on the jammer is thus on the 
total jamming energy, without regard to its distribution 
relative to that of the ambient noise energy. The exist- 
ence of a saddle value for the problem does not follow 
from the von Neuman minimax theorem in the original 
problem formulation. However, a solution is shown to 
exist. A saddle point, saddle value, and the jammer’s 
minimax strategy are determined. The solution is a 
function of the problem parameters: the constraint on 
the coder, the constraint on the jammer, and the co- 
variance of the ambient Gaussian noise. 


Policies, Regulations, & Studies 


154,851 

PBS1-192989/GAR PC A06/MF A02 

National Inst. of Standards and Technology, Gaithers- 

burg, MD. Office of Standards Services. 

peace oor | nt Workshop on Electro- 
netic eg 

B. G. Simson. Jun 91, 111p NISTIR-4611 

See also PB91-192997. Sponsored by American Soci- 

ety of Mechanical Engineers, Washington, DC., and 

— Council of Independent Labs., Washington, 


On — 4, 1991, the National Institute of Standards 
and Technol (NIST) cosponsored a conformity as- 
sessment workshop on electromagnetic compatibility 
(EMC) with the American Council of Independent Lab- 
oratories (ACIL) and the American Electronics Asso- 
ciation (AEA). The purpose of the workshop, which fo- 
cused on information technology equipment (ITE), was 
to explore how the U.S. Government can assist EMC 
laboratories in gaining acceptance of their test results 
in such other markets as the European Community 
(EC). The following consensus recommendations were 
reached by the private sector panelists: (1) establish- 
ing an EMC advisory committee; (2) harmonizing the 
National Voluntary Laboratory Accreditation Program 
(NVLAP) and Federal Communications Commission 
(FCC) programs; (3) negotiating an agreement with the 
EC to permit establishing notified bodies in the United 
States; (4) establishing a formal U.S. Government role 
in accrediting conformity assessment programs; and 
(5) establishing a proactive role for NIST in disseminat- 
ing information in to affected interests in the EMC 
area. 


Radio & Television Equipment 


154,852 

DE91012368/GAR PC A06/MF A01 
Sandia National Labs., Albuquerque, NM. 

Evaluation of monochrome solid-state video cam- 
eras. 

D. A. Greenwoll. Apr 91, 109p SAND-90-2533 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report discusses the parameters used to select 
and evaluate monochrome (black and white) solid- 
state imager closed circuit television cameras used in 
perimeter video assessment systems. Ten current-pro- 
duction makes and models of cameras were evaluated 
for sensitivity, resolution, and image quality. Compari- 
sons in these parameters were made to thermionic 
image-tube cameras. 16 refs., 2 figs., 16 tabs. 


154,853 
DE$1012402/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Recovery of saturated video signals from vidicons 


by dynamic cathode biasing. 

G. J. Yates. May 91, 35p LA-12091-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Vidicons used for imaging of pulsed or transient light 
sources must instantaneously record gray-scale 
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images on photoconductive targets. Typical targets, 
which store photocharge proportional to the varying 
a intensity in the optical image, have larger positive 
charge 


storage capacity than the negative charge 
available from the electron beam used for neutralizing 
the target during read-out. Therefore, the target has 
much higher dynamic range, typically 3 to 5 times 
larger than the im. The result is that several scans 
of the target are required to obtain all the charge from 
a fully-charged target. For applications where only one 
scan of the target is permissible, this can result in read- 
ing the target data in saturated form, with the loss of 
gray-scale information. However, with dynamic rebias- 
ing of the vidicon cathode, the data can be recovered 
unsaturated. This technique is extremely powerful be- 
cause it allows instantaneous adjustment after the 
target has been exposed to light pulses but before the 
target is read out. In effect, a real-time gain or sensitivi- 
ty control function is implemented by the technique. 
Alternatively, the technique can be viewed as a means 
to dynamically select strategic portions of the vidicon 
transfer curve for immediate read-out, which otherwise 
would either be saturated if read out immediate read- 
out, which otherwise would either be saturated if read 
out immediately or would require several read-outs. Al- 
though only transient imaging applications (usually 
with single field read-out) are addressed, the tech- 
nique should find application in conventional continu- 
ous read-write TV cameras. The principle of operation, 
associated circuitry, and examples of image retrieval 
are presented. 7 refs., 10 figs., 3 tabs. 


COMPUTERS, CONTROL 
& INFORMATION 
THEORY 


Computer Hardware 


154,854 

AD-A236 544/3/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Electrical Engineer- 
ing and Computer Science. 

Specification and Analysis of Parallel Machine Ar- 
chitecture. 

Final research rept. Apr 89-Mar 90. 

C. V. Ramamoorthy. 17 Mar 90, 25p ASQBG-C-90- 


011, 
Contract DAKF11-89-C-0016 end 


The objective of this research was to develop an envi- 
ronment in which a software application, target hard- 
ware architecture, and resource allocation strategy 
can be defined, simulated and evaluated. The motiva- 
tion for this research was to provide ISC, particularly 
ISSC, methods for testing the performance of a given 
application or set of applications on a set of candidate 
host computers. The tools designed under this project 
can be used to evaluate the performance of large Ada 
programs running on POSIX compliant — sys- 
tems, as well as less conventional computer architec- 
tures. The first year results reported herein include a 
survey of existing methods/tools and the design of 
software and parallel architecture representation lan- 
guage. Based on the survey, the Berkeley Require- 
ments Statement Language (BRSL) was extended 
making it suitable for the high level specification and 
analysis for both software and hardware of parallel 
machine architecture. 


154,855 

AD-A236 618/5/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Aeronautical Engineering User’s Manual to the HP- 
28S Handheld Calculator. 

Master’s thesis. 

H. F. Molyneux. Mar 91, 68p 


Handheld calculators are now powerful enough to 
have become indispensible tools for the engineer and 
scientist. With enhanced equation solving capabili 

and extensive user memory, the HP-28S introduces 
exciting new possibilities. The entire set of tables for 
one-dimensional gas dynamics can be accessed with 
unequalled accuracy and speed. But this enhanced 


power cannot be properly tapped without a pre- 
planned user directory organization which takes ad- 
vantage of the HP-28S internal structure. Experience 
has shown that many students buy expensive pro- 
grammable calculators but underuse them, finding 
their powerfulness baffling and frustrating. They 
employ the same computational techniques with so- 
phisticated $200 continuous-memory rammable 
machines as could be accomplished with a simple $20 
scientific calculator. This manual contains a compendi- 
um of useful formulae, programming, and computa- 
tional techniques for the popular HP-28S Pocket Cal- 
culator. In addition to helpful instructions on units con- 
version, directory organization, and problem-solving 
methodology which will benefit any HP-28S user, the 
Aeronautical Engineering student will find sections on 
Thermodynamics, Aerodynamics, and Controls which 
will prove useful in those fields of study. 


154,856 


AD-A236 622/7 Not available NTIS 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

one Sorting of Large Arrays on the MasPar MP- 


J. F. Prins, and J. A. Smith. 1990, 6p 

— N00014-86-K-0680, Grant N00014-89-J- 
187; 

Availability: Pi:o. in Symposium on the Frontiers of 
Massively Paiallei Computation (3rd) p59-64 1990. 
= only to OTIC users. No copies furnished by 


No abstract available. 
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AD-A236 630/0/GAR PC A06/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Providing Common Access Mechanisms for Dis- 
similar Network Interconnection Nodes. 

Masters thesis. 

J. Menges. Feb 91, 105p Rept no. TR91-013 


Over the past several years, thousands of Local Area 
Networks (LANs) around the world have been inter- 
connected to form huge computer networks. These 
interconnections between LANs have been made 
using a variety of different classes of Interconnection 
Nodes (INs) made by many different vendors. Man- 
agement of these essentially similar INs has been 
more difficult than necessary because of the dissimilar 
methods required to manage the various IN types. This 
thesis describes the design and implementation of 
access mechanisms that make it possible to manage 
the similar aspects of the various IN types in a 
common manner, without sacrificing the type-specific 
functions of the various proprietary management sys- 
tems. 


154,858 


AD-A236 631/8/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Efficient Supersampling Antialiasing for High-Per- 
formance Architectures. 

S. Molnar. Apr 91, 23p Rept no. TR91-023 


Techniques are presented for increasing the efficiency 
of supersampling antialiasing in high-performance 
graphics architectures. The traditional approach is to 
sample each pixel with multiple, regularly spaced or 
jittered samples, and to blend the sample values into a 
final value using a weighted average. This paper de- 
scribes a new type of antialiasing kernel that is opti- 
mized for the constraints of hardware systems and 
produces higher quality on with fewer sample 
points than traditional methods. The central idea is to 
computer a Poisson-disk distribution of sample points 
for a small region of the screen (typically pixel-sized, or 
the size of a few pixels). Sample points are then as- 
signed to pixels so that the density of samples points 
(rather than weights) for each pixel approximates a 
Gaussian (or other) reconstruction filter as closely as 
possible. The result is a supersampling kernel that im- 
plements importance sampling with Poisson-disk-dis- 
tributed samples. The method incurs no additional run- 
time expense over standard weighted-average super- 
sampling methods, supports successive-refinement, 
and can be implemented on any high-performance 
system that point samples accurately and has suffi- 
cient frame-buffer storage for two color buffers. 





154,859 
AD-A236 717/5/GAR PC A03/MF A01 


—_ Carolina Univ. at Chapel Hill. Dept. of Computer 
ience. 
= det Power for Interactive Visualiza- 


ty em rept. Oct 90-Mar 91. 

H. Fuchs, J. Poulton, J. Eyles, L. Weaver, and M. 
Bajura. Mar 91, 18p 

a" N00014-86-K-0680, Grant NSF-MIP90- 


Our work over the past several years has explored 
multicomputer architectures for three dimensional 
graphics that offer the promise of scalability, very high 
performance, and greater flexibility and range of appli- 
cation than today’s systems. While current high per- 
formance commercial graphics systems employ vari- 
ous forms of parallelism to support interaction with 3D 
objects and scenes, all operate on a single stream of 
graphics primitives. Much of our effort has been devot- 
ed to finding ways to operate in parallel both on lists of 
graphics primitives as well as on the pixels within primi- 
tives, and to incorporate parallel execution of user ap- 
plication code to generate and modify the graphics pri- 
mitives to be displayed. 


154,860 

AD-A236 749/8/GAR PC A03/MF A01 
Army Missile Command, Redstone Arsenal, AL. Ad- 
vanced Sensors Directorate. 

Survey of Analog-to-Digital Converter Technology 
for Radar Applications. 

Final technical rept. for period ending Mar 91. 

R. C. Hicks. May 91, 15p AMSMI/TR-RD-AS-91-13, 
SBI-AD-E951 659, 


A survey of state-of-the-art analog-to-digital convert- 
ers (ADCs) was conducted in 1990. The sampling 
rates are compared for ADCs that have been six to 
eighteen bits of resolution. These ADCs are a. 
ly compared to the best ADCs of 1978 and 1981 as 
well as to the ADCs expected in 1992. This helps 
quantify the rate of progress of ADC technology. 


154,861 

AD-A236 794/4/GAR 

Physical Optics Corp., Torrance, CA. 
Optical Cache Memory. 

Final rept. May 89-Jun 90. 

C. P. Kuo. Apr 91, 64; 

Contract F30602-89-C-0089 


The goal of this effort is to build an Exploratory Devel- 
opment Model (EDM), of an optical cache memory uti- 
lizing existing off-the-shelf components to demon- 
strate system feasibility, key system concepts, and val- 
idation of the overall system approach. An optical par- 
allel addressing architecture was identified which uti- 
lizes a vector-matrix inner product as the basic frame 
work for an optical cache memory system. Further- 
more, in order to mimic the dynamic memory requisi- 
tion and updating sequence that is encountered in an 
electronic system, a polymeric memory material was 
studied and its performance was tailored to provide 
long memory persistence, fast writing, fast erasing, 
and high efficiency. 
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154,862 

AD-A236 969/2/GAR PC A01/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

AEGIS Status-Display Formats: Tradeoff Studies. 
J. W. Broyle. May 91, 5p 


An experiment was designed to collect human per- 
formance data on current and experimental status dis- 
play formats for a Navy Workstation (i.e., Aegis 
Combat System). Current information display methods 
do not take advantage of human processing capabili- 
ties of using graphics (e.g., icons, bar-graphs, or color) 
and ere goa hy information on the display to fit the 
operator's task. The focus of the experiment was to 
provide human performance data to support the trade- 
off analyses of display formats and to investigate the 
feasibility of applying these techniques to future con- 
trol/display upgrades. Eleven subjects (6 Navy per- 
sonnel with Aegis combat — experience and 5 
Navy researchers) viewed different display formats of 
the Guided Missile Launcher System Character Read- 
out (CRO). The subjects answered 16 questions about 
system status on each of the display layouts. The ex- 
periment compared operator accuracy and response 
times when reading information across the displays. 
We found that operator performance may differ as a 
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function of layout of information on a CRO and the 
cognitive processes required to execute the task. 
Other design improvements for future studies will be 
discussed. 


154,863 

DE91008066/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Simulation results for a scalable coherent cache 
system with incomplete directory state. 

J. E. Hoag, and E. D. Brooks. Jan 91, 28p UCRL-JC- 
106182, CONF-910858-2 

Contract W-7405-ENG-48 

International conference on parallel processing (20th), 
St. Charles, IL (USA), 12-16 Aug 1991. Sponsored by 
Department of Energy, Washington, DC. 


A scheme which employs cache grouping and incom- 
plete directory state in order to reduce the cost of 
maintaining directory state in a shared memory coher- 
ent cache system was introduced in earlier work by the 
authors and others. In this paper we report on detailed 
simulation studies of a cache grouping scheme em- 
ploying multistaged network interconnects. We exam- 
ine the effects of cache group size and support for 
multicast and combining in the network. We find that 
the performance of the cache grouping scheme close- 
ly approaches that of a full-directory scheme. We also 
learn that, due to the dominance of one-to-one invali- 
dates in our example applications, the system perform- 
ance is relatively insensitive to cache group size or the 
availability of sophisticated multicast and combinin 

features in the network, at least for the relatively small 
a we are capable of simulating. 11 refs., 4 figs., 

tabs. 


154,864 

DE91012106/GAR PC A05/MF A01 
Lawrence Livermore National Lab., CA. 

Cache group scheme for hardware-controlled 
cache coherence and the general need for hard- 
ware coherence control in large-scale multi- 
processors. 

Thesis (M.S). 

J. E. Hoag. Mar 91, 79p UCRL-LR-106975 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


A scheme that employs cache grouping and incom- 
plete directory state in order to reduce the cost of 
maintaining directory state is introduced. This thesis 
discusses the cache grouping scheme, describes the 
protocols necessary for its implementation, and gives 
the results of detailed simulations of the scheme using 
various application codes. The effects of changing 
cache group size and using sophisticated multicast 
and combination features in the interconnect are ex- 
plored. It is discovered that the cache grouping 
scheme can equal the performance of full-directory 
schemes, while costing much less. The system is rela- 
tively insensitive to cache group size. Advanced multi- 
cast and combination features in the network best 
when used together, and have especially beneficial 
effect for codes that exhibit a high rate of one-to-many 
invalidates. The simulation of a machine employing the 
cache grouping scheme indicates significant perform- 
ance gains over an identical machine without a shared 
data cache. We also discuss the time and coding re- 
quired to coax efficiency out of codes run on large 
scale parallel machines without hardware coherent 
cache mechanisms. 16 refs. (ERA citation 16:019393) 


154,865 
DE91012370/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Performance of the Intel IPSC/860 and Ncube 6400 
hypercubes. 

T. H. Dunigan. Apr 91, 369 ORNL/TM-11790 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The performance of the Intel iPSC/860 hypercube and 
the Ncube 6400 hypercube are compared with earlier 
hypercubes from Intel and Ncube. Computation and 
communication performance for a number of low-level 
benchmarks are presented for the Intel iPSC/1, iPSC/ 
2, and iPSC/860 and for the Ncube 3200 and 6400. 
File 1/O performance of the iPSC/860 and Ncube 
6400 are compared. 17 refs., 12 figs., 7 tabs. 


154,866 
DE91013538/GAR PC A05/MF A01 
Brookhaven National Lab., Upton, NY. 


154,869 


Computer Hardware 


Guide to and communications at 
Brookhaven ; 

— , K. Fuchel, and A. Harris. Apr 91, 76p BNL- 
Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


This report contains information on the following topics 
of computing and communications at Brookhaven Na- 
tional Laboratory: computing hardware and os 
systems; support services and facilities; getting start 
—. Central Scientific Computing Center (CSCF); 
CSCF software; data communication services; com- 
puter networking; personal computers and worksta- 
tions; file storage and exchange; graphics; telecom- 
munications services; and radio systems. (ERA cita- 
tion 16:022334) 


154,867 

DE91013625/GAR PC A13/MF A02 
Battelle Pacific Northwest —. Richland, WA. 
Hardware accelerator array for logic 

Thesis (M.S). 

N. H. Hansen. May 91, 296p PNL-7703 

Contract ACO6-76RL01830 

Thesis submitted by N.H. Hansen to Washington State 
University. _— by Department of Energy, 
Washington, DC. 


Hardware acceleration exploits the parallelism inher- 
ent in large circuit simulations to achieve significant in- 
creases in performance. Simulation accelerators have 
been developed based on the iled code algo- 
rithm or the event-driven algorithm. The greater flexi- 
bility of the event-driven algorithm has resulted in sev- 
eral important developments in hardware acceleration 
architecture. Some popular commercial products have 
been developed based on the event-driven algorithm 
and data-flow architectures. Conventional data-flow 
architectures require complex switching networks to 
distribute operands among processing elements re- 
sulting in considerable overhead. An accelerator array 
architecture based on a nearest-neighbor communica- 
tion has been developed in this thesis. The ign is 
simulated in detail at the behavioral level. Its perform- 
ance is evaluated and shown to be superior to that of a 
conventional data-flow accelerator. 14 refs., 48 figs., 5 
tabs. (ERA citation 16:022357) 


154,868 

DE91014337/GAR PC A03/MF A01 
Virginia Univ., Charlottesville. Inst. for Parallel Compu- 
tation. 

Comparison of the architecture and performance 
of two parallel file systems. 

T. W. Pratt, J. C. French, P. M. Dickens, and S. A. 
Janet. 1989, 16p CONF-890372-16 

Contract FG05-88ER25063 

Hypercube, concurrent computers and applications 
(4th), Monterey, CA (USA), 6-8 Mar 1989. Sponsored 
by Department of Energy, Washington, DC. 


The high-performance parallel input/output subsys- 
tems provided on the Intel iPSC/2 and the NCUBE/ten 
are compared and contrasted. Both the hardware and 
software architectures of the two subsystems differ 
substantially. Preliminary performance measurements 
on the two systems are reported. 4 refs., 8 refs. (ERA 
citation 16:022335) 


154,869 

ERATL-91/65/GAR PC$158.00 
ERA Technology Ltd., Leatherhead (England). Electro- 
a deed Compatibility Div. 
EMC Performance of a Computer Terminal. 

A. J. —, and |. L. Ferrier. Oct 90, 37p ERA- 
90-0393) 


The introduction of the European Directive on electro- 
magnetic compatibility 89/336/EEC, will require that 
emissions from work stations conform to mandatory 
limits and that the equipment must be immune to elec- 
tromagnetic disturbances in its working environment. 
The report details the findings of an investigation on a 
workstation, its interaction with other equipment and 
the compatibility of its own subsystems, with particular 
regard to the influence that a switch mode e 
supply could have, and its sensitivity to electrostatic 
discharges. The test methods are described and con- 
clusions are drawn on the relationship between equip- 
ment design and EMC performance. The findings of 
the report will lead to improved computer terminal 
design and can also be applied to a wide range of 
other electronic products. 
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154,870 
ERATL-91/67/GAR PC$130.00 
ERA Technology Ltd., Leatherhead (England). Confer- 
ences and Technical Services Div. 

Signal Processing: Application Opportuni- 

ice Proceedings. Held in London on 

October 18, 1990. 
Jan 91, 162p ERA-90-0471, ISBN-0-7008-0408-0 


The conference provided up to date information on 
current products and techniques and discussed new 
applications and future trends. Various applications 
were selected to illustrate areas of particular interest 
and to review DSP use in areas as diverse as the nu- 
clear power industry and information technology. The 
papers were divided into four sessions. ‘DSP oe 
tive’ covered; DSP as a technology driver, a DSP 
system design tool to generate conditional, optimized 
C-code programmable DSP processors and an over- 
view of current commercial devices. ‘Applications in in- 
formation technology’ dealt with; the European com- 
munications standard, the GSM speech processing 
functions on the ASDP-21xx family of DSPs and an 
adaptive digital beamforming network for satellite com- 
munication systems. ‘Diversification of DSP’ described 
use in; a safety related application for nuclear power 
stations, higher definition television and adaptive noise 
cancellation for vehicles. ‘Future technology’ covered; 
neural networks, systelic array processing for high per- 
formance architectures and wafer scale integration for 
signal processing. Three supplementary papers dealt 
with; design techniques for DSP implementation of a 
combined phase and amplitude tracking system, 
changes in DSP system design and parallel signal 
processing. A delegates list and exhibitor details are 
included in the report. 


154,871 

N91-24788/2/GAR 

Old Dominion Univ., Norfolk, VA. 
ATAMM Enhancement and Multiprocessor Per- 
formance Evaluation. 

Annual Report, 16 Mar. 1989 - 31 Dec. 1990. 

J. W. eo R. R. Mielke, S. Som, R. Obando, 
and M. R. Malekpour. Jun 91, 111p NAS 
1.26:188495, NASA-CR-188495 

Contract NCC1-136 


ATAMM (Algorithm To Architecture Mapping Model) 
enhancement and multiprocessor performance eval- 
uation is discussed. The following topics are included: 
the ATAMM model; ATAMM enhancement; ADM (Ad- 
vanced Development Model) implementation of 
ATAMM; and ATAMM support tools. 


PC A06/MF A01 


154,872 

N91-24789/0/GAR 

Illinois Univ. at ee. 

Effect of Code Expanding Optimizations on In- 
struction Cache Design. 

W. Y. Chen, P. P. Chang, T. M. Conte, and W. W. 
Hwu. May 91, 38p NAS 1.26:188467, UILU-ENG-91- 
2227, NASA-CR-188467 

Contracts NAG1-613, N00014-91-J-1283 


It is shown that code expanding optimizations have 
strong and non-intuitive implications on instruction 
cache design. Three types of code expanding optimi- 
zations are studied: instruction placement, function 
inline expansion, and superscalar optimizations. Over- 
all, instruction placement reduces the miss ratio of 
small caches. Function inline expansion improves the 
performance for small cache sizes, but degrades the 
performance of medium caches. Superscalar optimiza- 
tions increases the cache size required for a given 
miss ratio. On the other hand, they also increase the 
sequentiality of instruction access so that a simple 
load-forward scheme effectively cancels the negative 
effects. Overall, it is shown that with load forwarding, 
the three types of code expanding optimizations jointly 
—- the performance of small caches and have 
little effect on large caches. 


PC A03/MF A01 


154,873 

N91-24791/6/GAR 

Houston Univ. at Clear Lake City, TX. 
Intelligent Tutoring Systems for Systems Engi- 


PC A06/MF A01 


neering Methodologies. 

R. J. Meyer, J. Toland, and L. Decker. Jan 91, 113p 
NAS 1.26:188586, NASA-CR-188586 

Contract NCC9-16 


The general goal is to provide the technology required 
to build systems that can provide intelligent tutoring in 
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IDEF (Integrated Computer Aided Manufacturing Defi- 
nition Method) modeling. The following subject areas 
are covered: intelligent tutoring syst for syst 

analysis methodologies; IDEF tutor architecture and 
components; developing cognitive skills for IDEF mod- 
eling; experimental software; and PC based prototype. 





154,874 

N91-24792/4/GAR PC A03/MF A0i 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Network Interface Unit Design Options Perform- 
ance Analysis. 

F. W. Miller. Jun 91, 23p NAS 1.15:104735, S-635, 
NASA-TM-104735 


An analysis is presented of three design options for the 
Space Station Freedom (SSF) onboard Data re 
ment System (DMS) Network Interface Unit (NIU). The 
NIU provides the interface from the Fiber Distributed 
Data Interface (FDDI) local area network (LAN) to the 
DMS processing elements. The FDDI LAN provides 
the primary means for command and control and low 
and medium rate telemetry data transfers on board the 
SSF. The results of this analysis provide the basis for 
the implementation of the NIU. 


154,875 

N91-24793/2/GAR PC A03/MF A01 
Sterling Federal Systems, Inc., Palo Alto, CA. 
Modelling Parallel Programs and Multiprocessor 
Architectures with AXE. 

J. C. Yan, and C. E. Fineman. May 91, 40p NAS 
1.26:177582, A-91135, NASA-CR-177582 

Contract NAS2-13210 


AXE, An Experimental Environment for Parallel Sys- 
tems, was designed to model and simulate for parallel 
systems at the process level. It provides an integrated 
environment for specifying computation models, multi- 
processor architectures, data collection, and perform- 
ance visualization. AXE is being used at NASA-Ames 
for developing resource management strategies, par- 
allel problem formulation, multiprocessor architec- 
tures, and operating system issues related to the High 
Performance Computing and Communications Pro- 
gram. AXE’s simple, structured user-interface enables 
the user to model parallel programs and machines pre- 
cisely and efficiently. Its quick turn-around time keeps 
the user interested and productive. AXE models multi- 
computers. The user may easily modify various archi- 
tectural parameters including the number of sites, con- 
nection topologies, and overhead for operating system 
activities. Parallel computations in AXE are represent- 
ed as collections of autonomous computing objects 
known as players. Their use and behavior is described. 
Performance data of the multiprocessor model can be 
observed on a color screen. These include CPU and 
message routing bottlenecks, and the dynamic status 
of the software. 


154,876 

N91-24796/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Enhancing Aeropropulsion Research with High- 
Speed Interactive Computing. 

J. R. Szuch, D. J. Arpasi, and A. J. Strazisar. 1991, 
18p NAS 1.15:104374, E-6179, NASA-TM-104374 
Presented at the 10TH International Symposium on Air 
Breathing Engines, Nottingham, England, 1-6 Sep. 
1991; Sponsored by Aiaa. 


NASA-Lewis has committed to a long range goal of 
creating a numerical test cell for aeropropulsion re- 
search and development. Efforts are underway to de- 
velop a first generation Numerical Propulsion System 
Simulation (NPSS). The NPSS will provide a unique ca- 
pability to numerically simulate advanced propulsion 
systems from nose to tail. Two essential ingredients to 
the NPSS are: (1) experimentally validated Computa- 
tional Fluid Dynamics (CFD) codes; and (2) high per- 
oe computing systems (hardware and software) 
that will permit those codes to be used efficiently. To 
this end, NASA-Lewis is using high speed, interactive 
computing as a means for achieving Integrated CFD 
and Experiments (ICE). The development is described 
of a prototype ICE system for multistage compressor 
flow physics research. 


154,877 

N91-24815/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Sensor Failure Detection and Recovery by Neural 
Networks. 

T. Guo, and J. Nurre. 1991, 8p NAS 1.15:104484, E- 
6330, NASA-TM-104484 

Presented at the International Joint Conference on 
Neural Networks, Seattle, WA, 8-12 Jul. 1991; Spon- 
sored by the International Neural Network Society and 


A new method of sensor failure detection, isolation, 
and accommodation is described using a neural net- 
work approach. In a propulsion system such as the 
Space Shuttle Main Engine, the dynamics are usually 
much higher than the order of the system. This built-in 
redundancy of the sensors can be utilized to detect 
and correct sensor failure problems. The goal of the 
proposed scheme is to train a neural network to identi- 
fy the sensor whose measurement is not consistent 
with other sensor outputs. Another neural network is 
trained to recover the value of critical variables when 
their measurements fail. Techniques for training the 
network with a limited amount of data are developed. 
The proposed scheme is tested using the simulated 
data of the Space Shuttle Main Engine (SSME) inflight 
sensor group. 


154,878 

PATENT-4 731 754 Not available NTiS 
Department of the Navy, Washington, DC. 

Erasable Optical Memory Material from a Ferro- 
electric Polymer. 

Patent. 

T. R. Ogden, and D. M. Gookin. Filed 12 Sep 85, 
patented 15 Mar 88, 10p AD-D014 894/0, PAT- 
APPL-6-775 541 

Supersedes PAT-APPL-6-775 541. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Conventional magnetic storage technology is well ad- 
vanced and a wide variety of magnetic tapes and disks 
have evolved. Most are erasable and have very long 
storage lifetimes. The present invention is directed to 
providing an apparatus for optically storing, erasing 
and rewriting digital information and having long term 
chemical and physical stability. A thin polyvinylidene- 
fluoride copolymer film having its Curie temperature 
below its melting point has a potential connected 
across it. The electric field impressed across the film is 
less than its coercive field. A laser writing beam heats 
a spot so that the coercive field is less than the applied 
electric field to pole the material at that spot. When the 
writing beam is removed, the polarization of the spot is 
stored. A polarized reading beam of less intensity than 
the writing beam is rotated in accordance with the po- 
larization of the spot and information is retrieved. Op- 
tionally, the applied field is removed during reading. 
Erasure is accomplished by heating the recorded 
spots have that the Curie temperature in the absence 
of an applied field. 


154,879 

PB91-216895/GAR PC E09/MF E09 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

Human Factors Assessment of Input Devices for 


M. J. Prime. Apr 91, 128p RAL-91-033 


EuroWorkStation (EWS) is a project funded by the Eu- 
ropean Commission’s ESPRIT Program, to design and 
build a high power graphics workstation system to rival 
the large US players in the market. The objective of the 
work covered by the report was to investigate a 
number of interaction devices in a rich graphical envi- 
ronment and with a variety of tasks. From such work it 
should be possible to develop appropriate guidelines 
for the selection of suitable devices and associated 
interaction techniques that match to user abilities, ex- 
perience, and task demands. 


154,880 

PB91-217208/GAR PC A07/MF A02 
International Trade Administration, Washington, DC. 
Competitive Assessment of the U.S. Microcomput- 
er Indusiry: Business/Professional Systems. 

C. Allen, C. Culbertson, A. Denson, S. Devine, and 
M. Keshishian. Aug 86, 134p 

Also available from Supt. of Docs. 


The microcomputer systems industry is the fastest 
growing and most dynamic segment of the overall 





computer hardware industry. Yet, in the past few years 
a number of trends have begun to emerge that threat- 
en the U.S. industry’s competitive position in the 
market segment. Until recently, the microcomputer 
systems indussry was almost completely technology- 
driven. However, as the technology for microcomputer 
hardware and software becomes increasingly stand- 
ardized, or commodity-like in nature, the U.S. will begin 
to lose its competitive advantage. The emphasis on 
more market driven factors, such as price, quality, 
compatibility and performance, is becoming stronger. 
This will open the market to foreign producers, particu- 
larly those in the Far East, who are able to manufac- 
ture competitive products at greatly reduced prices. 
The study considers several policy options which ad- 
dress these industry trends. 


Computer Software 


154,881 

AD-A236 362/0/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Software Engi- 
neering Inst. 

Formal Specification of Software. 

Final rept. 

A. Berztiss. Oct 87, 31p Rept no. CMU/SEI-CM-8-1- 
0 


Contract F19628-90-C-0003 


This module introduces methods for the formal specifi- 
cation of programs and large software systems, and 
reviews the domains of application of these methods. 
Its emphasis is on the functional properties of soft- 
ware. It does not deal with the specification of pro- 
gramming languages, the specification of user com- 
puter interfaces, or the verification of programs. Nei- 
ther does it attempt to cover the specification of dis- 
tributed systems. In our usage specification denotes 1 
the process of producing various characterizations of 
software, and 2 the product of a specific stage of the 
process, namely a formal statement of what a software 
system is to do, where the other products of the speci- 
fication process are an informal requirements state- 
ment and a design. To avoid unnecessary repetition 
this document uses the term specification to refer to 
the stage of the specification process that produces 
specifications. 


154,882 

AD-A236 412/3/GAR PC A06/MF A01 
Information Systems and Phe setcen) d Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number 901125N1.11072 Alsys Limited, Alsy- 
COMP-023, Version 5.3, IBM 370 3084Q (under 
MVS/XA Release 3.2). 

15 Aug 90, 115p Rept no. AVF-VSR-90502/77- 
910404 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 


154,883 

AD-A236 416/4/GAR PC A03/MF A01 
Information Systems and Technology Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 
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Ada Compiler Validation Summary Report. Certifi- 
cate Number: 901128W1.11092, TeleSoft IBM Ada 
370, Version 1.1.0 IBM 4381 = > IBM 4381. 

Final rept. 

18 Apr 91, 3ip 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies--for example, the maximum length of identifiers 
or the maximum value of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 


154,884 

AD-A236 417/2/GAR PC A03/MF A01 
Information Systems and Technology Center, Wright- 
Patterson AFB, OH. ADA Validation Facility. 

Ada Compiler Validation Summary Report. Certifi- 
cate Number: 901003W1.11039, Software Lever- 
age, Inc. Tolerant Ada Development System, Ver- 
sion 6.0, Tolerant Eternity => Tolerant Eternity. 
Final rept. 

1 Apr 91, 34p Rept no. AVF-VSR-400.0491 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a Suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 


154,885 

AD-A236 478/4/GAR PC A03/MF A01 
porn for Perception RVO-TNO, Soesterberg (Neth- 
erlands). 

Exploratory Study of the Interpretation of Logical 
Operators in Database Querying (Verkennende 
Studie van de Interpretatie van Logische Opera- 
toren bijhet Bevragen van een Database). 

Final rept. 

P. J. Essens, C. A. McCann, and M. A. Hartevelt. 22 
Mar 91, 31p IZF-1991-B-2, TDCK-TD91-0043 
Abstract in English and German. 


The use of logical operators in query languages is con- 
sidered to be a major source of user problems in data- 
base querying. The present study investigated whether 
people untrained in logic could successfully interpret 
logical operators; and, how errors and latencies are re- 
lated to the structure of the query. In an experiment, 
the logical complexity of an SQL-style query formula- 
tion was varied in using AND, OR, and NOT operators 
in either single or combined form. The latency and 
error data converged to show that subjects had in- 
creasing difficulty with queries constructed with a com- 


154,889 


Computer Software 


bination of different operators. The inclusion of brack- 
ets had a strong positive effect on task performance. 
Verbal protocols were used to identify sources of 
errors in query processing. A model of query process- 
ing was formulated and predictions latencies and 
— on the basis of processing components were 
tested. 


154,886 


AD-A236 483/4/GAR PC A02/MF A01 


Naval Ocean Systems Center, San Diego, CA. 
Implementation of VQ Algorithms on a Reconfigur- 


able Array 
Professional paper. 
T. B. Henderson, and K. S. Thyagarajan. May 91, 6p 


Vector quantization is being widely used in image data 
compression applications due to the facts that it is ca- 
pable of achieving fractional bit rates with reasonable 
complexity and that the decoding is a very simple table 
look-up scheme. In image ing, a vector quantizer 
accepts a block of pixels and outputs an address of 
the best matching tile stored in a codebook. The 
matching algorithm requires a | number of basic 
arithmetic operations in typical ications. Since real 
time coding is required in many video applications, the 
need for dedicated processing architectures arises 
naturally. This paper investigates the mapping of VQ 
algorithms onto an array processor to achieve near 
real-time compression of video images. 


154,887 


AD-A236 494/1/GAR PC A11/MF A02 
Analytic Sciences Corp., Reading, MA. 

Evaluation and Validation Guidebook. Version 3.0. 
Interim rept. 

P. G. Clark, and B. S. Crawford. May 91, 238p 
Contract F33615-85-C-1812 


The Ada community, including Government, industry, 
and academic personnel, needs the capabili 
assess APSEs (Ada Programmi 

ments) and their components, to determine their 
conformance to applicable standards (e.g., MIL-STD- 
1838A, the CAIS standard). The technology required 
to fully satisfy this need is extensive and largely un- 
available; it cannot be acquired by a single govern- 
ment-sponsored, professional society sponsored, or 
private effort. The purpose of the APSE Evaluation and 
Validation (EV) Project is to provide a focal point for 
addressing the need by: (1) Identifying and defining 
specific technology requirements; (2) eloping se- 
lected elements of this technology; Encouraging 
others to develop additional elements; and (4) Collect- 
ing information describing elements which already 
exist. The purpose of the EV Guidebook (this docu- 
ment) is to provide information that will help users to 
assess APSEs and APSE components. 


154,888 

AD-A236 524/5/GAR 

Naval Ocean Systems Center, San 
Superconcurrency: A Form of Dis’ 
fee Supercomputing. 
rofessional paper. 


R. F. Freund, and D. S. Conwell. May 91, 11p 


PC A03/MF A01 
buted Hetero- 


Some of the complex issues of future supercomputing 
are discussed in the Richard Hill and John Gustafson 
papers published in the June 1990 issue of SUPER- 
COMPUTING REVIEW. Both papers contemplate the 
role of parallel processors in future operational envi- 
ronments. It is a variation of Gustafson’s 
parallelism, that we will ex- 
plore here, in particular Distributed Heter: jus Su- 
percomputing (DHS). DHS is the use of a heterogene- 
ous suite of diverse processors, e.g., a mix of vector 
and parallel computers. DHS is not simply a LAN or a 
WAN because it aims to exploit the heterogeneous 
nature of the suite for reasons such as access to differ- 
ent data bases, access to remote special processors, 
or super-speed performance. Performance is the key 
to the Superconcurrency (Super-C) form of DHS, be- 
cause Super-C tunes the selections of the different 
processors and optimally distributes the work primarily 
for maximum performance on the problem at hand 
(and only secondarily for load balancing). 


approach, heterogeneous 
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Caption-Based Natural-Language Interface Han- 
dling Descriptive Captions for a Multimedia Data- 
base System. 

Master's thesis. 

J. D. Dulle. Jun 90, 145p 


This research examined the grammar structure of de- 
scriptive English captions on multimedia data. The re- 
search was composed of three phases. The first phase 
was to investigate the grammar structure of example 
descriptive captions from a variety of subject domains. 
The second phase was to develop a set of domain in- 
dependent binary grammar rules to be used in the 
Caption-Based Interface (CBI) which is a natural lan- 

juage interface for the Multimedia Database System. 

he third phase of the research was to implement and 
test the grammar rules in the CBI. The program was 
implemented in C-prolog on a Sun SPARC worksta- 
tion. The testing phase also includes timing and 
memory comparisons between C-Prolog an interpre- 
tive oe peer nee language and a compiled version of 
the code using Quintus Prolog. This thesis was able to 
show that the grammar rules that were developed 
could correctly identify their intended structures. An- 
other accomplishment of this thesis was to demon- 
strate that the CBI could parse 25 out of 30 example 
captions and that it could correctly handle some se- 
mantic interpretations of the parsed captions. 
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AD-A236 557/5/GAR PC A04/MF AC1 

SRI International, Menlo Park, CA. Computer Science 
b. 


PegaSys Environment for Graphical Documenta- 
tion of Large Programs. 

Final rept. 

M. Moriconi. 18 May 91, 61p 

Contract N00014-86-C-0075 


This is the final report for ONR contract number 
N00014-86-C-0775. It describes the PegaSys lan- 
guages, methodology, and techniques for specifying 
and reasoning about system structures. PegaSys sup- 
ports both visual and textual specification, where pic- 
tures are intuitive representations of logical assertions 
written in the textual language. To mitigate the prob- 
lems of scale, the PegaSys methodology supports 
both horizontal and vertical hierarchies and provides 
for user-defined abstractions in specifications. Since 
PegaSys is based on logic, it can reason about designs 
and programs. For example, it can prove (automatical- 
ly) that a structural design hierarchy is correct and find 
(automatically) a conservative approximation of the se- 
mantic effects of changes to programs. These ad- 
vances will allow the PegaSys environment to be con- 
siderably more powerful than the CASE tools currently 
used in industry to develop large software systems. 
The first part of this report presents a scenario that 
illustrates the basic ideas behind the PegaSys lan- 
guages and methodology. The underlying logic is a de- 
cidable subset of Ehdm, a state of the art formal speci- 
fication language developed in the Computer Science 
Laboratory. The second pari of the report presents the 
details of our technique for deducing the effects of 
——- to a program. (Changes to a design are not 
handled.) The new material presented in this report is 
not implemented in PegaSys at this time. 
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AD-A236 590/6/GAR PC A01/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Parallel Architectures and Algorithms for Real- 
Time Synthesis of High Quality images Using De- 
ferred Shading. 

B. Tebbs, U. Neumann, J. Eyles, G. Turk, and D. 
Ellsworth. 1989, 5p 

Contract N00014-86-K-0680 


High-end graphics workstations provide us with the 
ability to interactively display polygonal models of high 
geometric complexity. It is our hope that future graph- 
ics workstations will also provide us with shading 
models that go beyond Gouraud shading of polygons. 
This paper describes performance improvements that 
result from storing a polygon’s shading parameters at 
each pixel and deferring the shading calculations until 
all the polygons have been processed. One benefit of 
this approach is that the shading calculations are only 
performed on the parts of a surface that are visible, 
which means that this method becomes more attrac- 
tive as shading models become more complex and as 
the depth complexity of the scene increases. We also 
show how this method can be used to produce real- 
time images that incorporate Phong shading and pro- 
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cedural texture mapping on Pixel-Planes 5. Pixel- 
Planes 5 is a massively parallel SIMD machine that is 
under construction at UNC. Since the processing ele- 
ments of Pixel-Planes are fully programmable, new 
shading models can be incorporated in the system 
without any hardware modifications. 
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AD-A236 597/1/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Prototyping Parallel and Distributed Programs in 
Proteus. 

Technical rept. 

P. H. Mills, L. S. Nyland, J. F. Prins, J. H. Reif, and 
R. A. Wagner. Oct 90, 18p Rept no. TR90-041 
Contract N00014-90-K-0004 


Prototyping is an important technique in software de- 
velopment for early exploration and validation of re- 
quirements. When prototyping concurrent behavior, 
we must be able to embrace a wide spectrum of 
models used to construct parallel programs, reflecting 
a variety of underlying system architectures. In this 
paper we present Proteus, a language, suitable for pro- 
totyping parallel and distributed programs. Proteus 
starts with the high-level set-theoretic notations of 
SETL and REFINE. We then extend this base with the 
barrier-merge parallel construct, which partitions the 
variables used for communication in its shared 
memory model into shared and private sets. Each par- 
allel process receives an independent copy of the pri- 
vate variables. These private copies are independently 
updated, and may be merged into the global state at 
specifiable barrier synchronization points: at these 
een a portion of the merged state may be reflected 

ack into each private state. We envision a layered 
language structure to express the various program- 
ming models, such as communicating sequential proc- 
esses and data-level parallelism, in terms of this 
common foundation. A common foundation also facili- 
tates the prototyping of heterogeneous systems 
whose concurrent parts are programmed following dif- 
ferent models. 
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AD-A236 601/1/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Compile-Time Estimation of Communication Costs 
in Multicomputers. 

Technical rept. 

M. Gupta, and P. Banerjee. 22 May 91, 24p Rept 
nos. UILU-ENG-91-2226, CRHC-91-16 

Contracts N00014-91-J-1096, NSF-MIP86-57563 
Sponsored in part by grant NASA-NAG-1-613. 


An important problem facing numerous research 
projects on parallelizing compilers for distributed 
memory machines is that of automatically determining 
a suitable data partitioning scheme for a program. Any 
strategy for automatic data partitioning needs a mech- 
anism for estimating the performance of a program 
under a given partitioning scheme, the most crucial 
part of which involves determining the communication 
costs incurred by the program. In this paper, we de- 
scribe a methodology for estimating the communica- 
tion costs at compile-time as functions of the numbers 
of processors over which various arrays are distribut- 
ed. We also describe a strategy, along with its theoreti- 
cal basis, for —_ program transformations that 
expose opportunities for combining of messages, lead- 
ing to considerable savings in the communication 
costs. For certain loops with regular dependences, the 
compiler can detect the possibility of pipelining, and 
thus estimate communication costs more accurately 
than it could otherwise. These results are of great sig- 
nificance to any parallelization system supporting nu- 
meric applications on multicomputers. In particular, 
they lay down a framework for effective synthesis of 
communication on multicomputers from sequential 
program references. 
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AD-A236 627/6/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Logical Implementation of the Automatic Target 
ns anne Working Group (ATRWG) 9-Track 
Tape Format Image Storage Format. 

Technical rept. 

P. J. Kolodzy, and J. E. Baum. 9 Apr 91, 20p TR- 
920, ESD-TR-91-057, 

Contract F19628-90-C-0002 


Over the past two years, the Opto-Radar Systems 
Group has spearheaded the effort to select and incor- 


porate a standard file format for raw sensor imagery. 
The goal of this effort is to use only one format for the 
multiple computing facilities and thus eliminate the 
problem of individual users roy | custom software. 
Such a format must include all the header information 
that existed on the original data tapes, so all the avail- 
able sensor information is retained. The format select- 
ed, called the NATO format within the Opto-Radar 
Systems Group, is a subset of the NATO data format 
developed by the Automatic Target Recognition Work- 
ing Group (ATRWG). This format is apparently widely 
used in the ATR community. Thus, an additional bene- 
fit to such a format is the ability to transport data to and 
from other ATR facilities. 
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North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Taxonomy and Algorithms for Volume Rendering 
on Multicomputers. 

U. Neumann. 1990, 18p 

Contract N00014-86-K-0680 


The —— space of parallel volume rendering algo- 
rithms is large and relatively uncharted. No adequate 
framework currently exists for classifying approaches 
so that distinctions between them are clearly under- 
stood based on the categories they fall into. We 
present an analytical decomposition of volume render- 
ing tasks that yields a taxonomy of volume rendering 
algorithms for distributed memory multicomputers. In 
addition to the primary categories, secondary at- 
tributes are introduced to build a hierarchical classifi- 
cation system. Representative algorithms in each cat- 
jory are described and analyzed, giving insight into a 
whole range of approaches, some as yet untried. 
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AD-A236 655/7/GAR PC A17/MF A03 
Army Information Systems Engineering Command, 
Fort Huachuca, AZ. 

Army Nonprogrammer System for Working Ency- 
clopedia Requests. Phase 3A Report. 

Jan 91, 397p Rept no. USAISEC-ASQB-GT-91-007 


The report discusses a set of data management tools 
and distributed query processing modules developed 
and/or enhanced during a 9 month effort, the third 
phase of a four phase effort. In Phases | and II of the 
answer program, we emphasized the development of 
data administration tools to aid in the process of creat- 
ing and maintaining a heterogeneous distributed 
system. The schema rye ned creates integrated 
schemas from individual schemas and data adminis- 
trator assertions about individual schema relation- 
ships. The integrated schemas can be used as the 
basis of distributed query —— by providing a 
global definition of available data and static mappings 
to local systems. The schema integrator reads and 
writes schemas to and from an IRDS repository, an 
ANSI and FIPS standard for data definition repositor- 
ies. ALL ANSWER tools will eventually share informa- 
tion through the IRDS repository. 
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Expert System for Searching in Full-Text. 

Doctoral thesis. 

S. Gauch. Dec 89, 131p Rept no. TR89-043 

Contract N00014-86-K-0680 
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This dissertation explores techniques to improve full 
text information retrieval by experienced computer 
users who are novice users of retrieval systems. An 
expert system which automatically reformulates Bool- 
ean user queries to improve search results is present- 
ed. The expert system differs from other intelligent da- 
tabase functions in two ways: it works with semantical- 
ly and syntactically unprocessed text; and the expert 
system contains a knowledge base of domain inde- 
pendent search strategies. The passages retrieved are 
presented to the user in decreasing order of estimated 
relevancy. This combination of user interface features 
provides powerful, yet simple, access to full-text docu- 
ments. Experimental results demonstrate that the 
expert system can improve the search efficiency of 
novice searchers without os their search ef- 
fectiveness. Further, an evaluation of the ranking algo- 
rithm confirms that, in general, the system presents 
potentially relevant passages to the user before irrele- 
vant passages. 
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This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report ge 
all technical terms used within it and thoroughly re- 
ports the results fo > compiler using the Ada 
compiler Validation Capability. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard must be im- 
plemented in its entirety, and nothing can be imple- 
mented that is not in the Standard. Even though all 
validated Ada compilers conform to the Ada Standard, 
it must be understood that some differences do exist 
between implementations. The Ada Standard permits 
some implementation dependencies--for example, the 
maximum length of identifiers or the maxinnum values 
of integer types. Other differences between compilers 
results from the characteristics of particular hong 
systems, hardware, or implementation strategies. A’ 
the dependencies observed during the process of test- 
ing this compiler are Bao in this report. The.informa- 
tion in this report is derived from the test results pro- 
duced during validation testing. Thhe validation proc- 
ess includes submitting a suite of standardized tests, 
the ACVC, as inputs to an Ada compiler and evaluating 
the results. 


154,899 


AD-A236 697/9/GAR PC A15/MF A02 
Analytic Sciences Corp., Reading, MA. 

Evaluation and Validation Reference Manual. Ver- 
sion 3.0. 

Interim rept. 

P. G. Clark, and B. S. Crawford. May 91, 348p WL- 
TR-91-1037, 


The Ada community, including Government, og 
and academic personnel, needs the capability to 
assess APSEs (Ada Programming Support Environ- 
ments) and their components, and to determine their 
conformance to applicable standards(e.g.,MIL-STD- 
1838A, the CAIS standard). The technology required 
to fully satisfy this need is extensive and largely un- 
available; it cannot be acquired by a single govern- 
ment-sponsored, professional society-sponsored, or 
private effort. The purpose of the APSE Evaluation and 
Validation (E and V) Project is to provide a focal point 
for addressing the need by: (1) Identifying and defining 
specific technology requirements; (2) Developing se- 
lected elements of this technology; (3) Encouraging 
others to develop additional elements; and (4) Collect- 
ing information describing elements which already 
exist. 
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Ada Compiler Evaluation Capability. 

Interim rept. 

T. Leavitt, and K. Terrell. May 91, 156p WL-TR-91- 


1041, 
Contract F33615-86-C-1059 


The Ada Compiler Evaluation Capability (ACEC) is a 
set of over 1500 performance and usability tests used 
to assess the quality of Ada compilers. The ACEC also 
provides statistical analysis tools to assist in analyzing 
the results generated by the ACEC. The ACEC is docu- 
mented through three major documents; the ACEC 
Reader’s Guide, the ACEC User’s Guide and the 
ACEC Version Descrip tion Document. This document, 
the ACEC Reader’s Guide, describes how ACEC users 
can interpret the results of executing the ACEC, the 
statistical significance of the numbers produced, the 
organization of the test suite, how to find particular lan- 
guage features and/or specific optimizations, and how 
to submit error reports and change requests. 
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(GORE) So ware Rec eae Environment 

are Requirements Specifications, 

iz hug 8841p Scintillation Spectrometer Experiment. 
ug 


Contract Noo! 73-85-C-2501 


This document identifies the software requirements of 
the interactive data analysis system to be used for the 
reduction and analysis of OSSE science data. OSSE 
science data is the output of the OSSE production data 
analysis system. The interactive analysis system will 
be known as Interactive GRO/OSSE Reduction Envi- 
ronment, or IGORE for short. The requirement specifi- 
cations delineate the functional requirements IGORE. 
IGORE will provide a fully interactive environment 
within which individual scientists may reduce and ana- 
lyze data using a variety of scientific programs and 
interactive manipulations of the data. The main inter- 
face between the user and the operations of IGORE 
will be a command shell which will include a program- 
mable, interactive command language. The user will 
be able pa extend IGORE’s inventory of data reduction 
tasks by programs either in |GORE’s native lan- 
pet on in FORTRAN or other available VAX lan- 
guages (e.g., C, etc.). 
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AD-A236 776/1/GAR PC A04/MF A01 
RAND Corp., Santa Monica, CA. 

Analyst’s Primer for the RAND/ABEL Trademark 
Programming Language. 

Interim rept. 

P. K. Davis. May 90, 52p Rept no. RAND/N-3042-NA 
Contract MDA903-90-C-0004 


This is a primer for analysts wishing to use the RAND- 
ABEL programming language, a fast high level strongly 
typed procedural language developed for use in build- 
ing large and complex knowledge based simulations in 
a C/UNIX environment. The primer supplements the 
comprehensive reference manual by providing a 
simple introduction and problem sets. The targeted 
reader is an analyst with subject-area knowledge, 
modeling capability, and a general understanding of 
computer programming-but only modest programmi 
skills. After reading this primer and working throug 
the exercises provided, such a person should be able 
to read and modify substantive logic within RAND- 
ABEL programs, although sometimes going to the ref- 
erence manual and depending on more proficient pro- 
grammers for complex operations or subtle debugging. 
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Search Technology, Inc., Norcross, GA. 

Adaptive Aiding for Human-Computer Control: 
Final Report and Future Directions for Research. 
Final rept. 15 Dec 86-6 Dec 89. 

R. C. Andes, and R. M. Hunt. Oct 90, 35p STI-TR- 
8704-001, AAMRL-TR-90-055, 

Contract F33615-86-C-0545 


The recent history of the project is presented in sum- 
mary form, with references to previous reports. The 
most recent simulation environment, RESCUE, devel- 
oped for the study of human performance within an 
adaptively aided task environment, is reviewed with 
particular emphasis placed on the current implementa- 
tion of RESCUE. Additionally, code enhancements of 
the RESCUE environment designed to increase 
system reliability are reviewed. The | it segment of 
the report discusses the fundamental adaptive aiding 
issues followed by unresolved research questions per- 
taining to the use of this form of aiding within complex 
task environments. Specific issues involved with the 
utilization of adaptive aiding techno! within the 
DARPA Pilot’s Associate Program are identified and 
discussed. Finally, a possible mapping of unresolved 
research issues in adaptive aiding to the simulation en- 
vironment discussed in this document is proposed. 
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Automated Detection of a Conflicts in 
Schema Integration: Experiments with Quiddities. 
Technical rept. 

H. K. Bhargava, and R. M. Beyer. Feb 91, 31p Rept 
no. NPS-AS-91-011 


This paper discusses experiments involving a method 
for the automatic detection, prior to the integration of 
data base schemas, of conflicts in the naming of data 
elements within these schemas. The method relies on 
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the representation of semantic information (called 
quiddity) about bow data elements present in the vari- 
ous schemas. W. several inference proce- 
dures which, utizing th this information, determine 
whether to distinctly named elements in fact represent 
the same object, or if elements with the same name 
actually represent different objects. The experiments 

are concerned with (a) examining the accuracy and 
pa mw with which quiddities of data elements 
might be declared by different database designers, 
and (b) evaluating the accuracy and errors of these 
automated procedures. Our results indicate that the 
method has promise for use in detection of naming 
conflicts, and that certain inference procedures are su- 
ae to others in terms of their accuracy and error 
rates. 
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lia). 

Turbo Pascal/GEM Software interface for Scientif- 
ic Graph 3 

General document. 

R. M. Thamm, D. A. Green, and O. M. een 
91, 5ip WSRL-GD-02/91, DODA-AR-006-48: 


This document represents a user manual for the Turbo 
Pascal/GEM software interface that has been devel- 
oped recently within Guided Weapons Division. The 
interface has been developed primarily to enable 
Turbo Pascal programmer to replicate their re 
graphical output in high quality hardcopy form. 

Output from the pate ot is a GEM file that can bev 
edited as required within either GEM Draw or GEM Art- 
line, prior to generation of a PostScript file. A number 
of mathematical procedures have been included in 
order to extend the capabilities of Turbo Pascal, to- 
— with a useful library of curve fitting procedures. 

he interface also incorporates a form filling technique 
for versatile data entry at any point within a Turbo 
P. program. A detailed description of all proce- 
pee and functions is included together with the code 
graphical output from a number of test programs 

poe an to illustrate the capabilities of the interface. 
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Fortran ram for 

Fast Fourier 

Flight mechanics technical memo. 

L. D. MacLaren, and S. D. Hill. Mar 91, 28p ARL- 
FLIGHT-MECH-TM-432, DODA-AR-006-583 


The analysis of random data is frequently carried out 
on-line using a hardware based Fourier analyser. Ca- 
pabilities similar to those provided in the on line ana- 
lysers have been developed in a Fortran computer pro- 
gram that can be used to analyze a digital time y 
pendent signal at the post test stage. An overview cf 
the calculation methods used within this software is 
also presented. 
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Socheting User 
— Functionality on a Retrieval 


K. Fernandes. May 91, 6p 


The current study developed a methodology that at- 
tempts to link ease and accuracy in user interface op- 
eration to system output and utility. A problem solving 
task is broken into four components--problem, inter- 
face, output, and user decision. With this me 

a problem is presented and then data are collected on 
the operation of each of the remaining components. 
These data can be used to determine (1) if a user inter- 
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face produces the system output and/or user decision 
expected or desired and (2) if alternative interface de- 
signs have a differential impact on the system output 
and/or user decision. 
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Interim rept. Nov 89- 

D. S. Vaughan, J. R. Knight, "J. L. Mitchell, 

— li, and S. Feldsott. May 91, 95p ALR 1991- 


Contract F41689-88-D-0251 
ene in coopertion with Metrica, Inc., San Antonio, 


The Training Decisions System (T| DS) Programmers 
Guide pri ——— with a complete descrip- 
tion os each TDS program and sources of data for 
these programs. The guide has three major sections. 
Section 1.0 describes the four main rams of the 
Field Utilization Subsystem (FUS). ion 2.0 de- 
scribes the twelve programs of the Resource/Cost 
aa (RCS). There are four appendices. Appen- 
dix A contains an example of a flow diagram and run- 
stream alternatives for the 328x4 Air Force ialty 
(AFS). Appendix B is a cross-reference of RCS pro- 
grams and files. qn C contains information for 
= with the a Occupational Data 
seas Program (CODAP). Appendix D is a glossary 
terms. This guide was written at the request of 
strong Laboratory, Human Resources Directorate 
provide TDS programmers with a set of operating 
instructions. 
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Cham IL. 
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. F. Kappes, A. B. Baskin, R. E. Reinke, and L. B. 
Holder. May 91, 56p Rept no. CERL-TR- P-91/15 


This report describes the development of a user inter- 
face to the Construction eet opriations Control and 
Execution System (CAPC! using artificial intelli- 
— techniques. CAPCES is a Poe Bacmsernne ised by the 

S. Army Corps of Engineers to store data generated 
during the Military Construction, Army (MCA) program 
development process. The goal of this — was to 
produce an interface to simplify access to CAPCES 
data, increasing the data’s usefulness throughout the 
construction programming process. This research de- 
veloped Expert-MCA, a prototype system that allows 
users to query CAPCES using ordinary English. Expert- 
MCA combines knowledge of the MCA Cycle and the 
CAPCES database to translate English queries into 
FOCUS database commands that are executed in the 
CAPCES database. 
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Project Management. 
Final rept. 
J. E. Tomayko, and H. K. Hallman. Jul 89, 36p Rept 
no. SEI-CM-21-1.0 
Contract F19628-90-C-0003 


Software project management encompasses the 
knowledge, techniques, and tools necessary to 
manage the development of software products. This 
curriculum module discusses material that managers 
need to create a plan for software development, using 
effective estimation of size and effort, and to execute 
that plan with attention to productivity and quality. 
Within this context, topics such as risk management, 
alternative life cycle models, development team _ 
nization, and management of technical people are also 
discussed. 
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Design Space and Design Rules for User interface 
Software Architecture. 

Final rept. 

Ly Nov 90, 64p CMU/SEI-90-TR-22, ESD- 
Contract F19628-90-C-0003 


The architecture of a user interface software system 
can be described in terms of a fairly small number of 
key functional and structural choices. This report pre- 
sents a design space that identifies these key choices 
and classifies the alternatives available ter each 
choice. The Seren space is a useful framework for or- 
ganizing and applying design knowledge. The report 
presents a set of dest in rules expressed in the terms 
of the design space. rules can help a oe 
designer to make good structural choices based oi 
the functional saierane for a user interface 
system. Extension of this work might eventually pro- 
vide automated assistance for structural design. 
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Distributed Ada Real-Time Kernel (DARK). 

Final rept. 

S. Carey. Nov 88, 37p SEI-88-TP-1, ESD-TR-88-42, 
Contract F19628-85-C-0003 


This plan describes the Baye ny objectives and 
progress of the distributed ada real time. kernel (dark) 
project in order to effectively plan and execute appro- 
priate technology transition activities. The information 
contained within the document was gathered from 
sources listed in the plan history. 
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DE89017908/GAR PC A03/MF A01 
Illinois Inst. of Tech., Chicago. Dept. of Chemical Engi- 


neering. 
Numerical bifurcation analysis and parallel proc- 


RA. Adomait, and A. Cinar. 1988, 25p CONF- 
Contract FG02-87ER13696 

Conference on the use of advanced computer archi- 
tectures in chemical engineering, Washington, DC 
(USA), 27 Nov - 2 Dec 1988. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A numerical scheme has been developed for deter- 
mining the global static bifurcation characteristics of a 
nonlinear system. Based on the desirable properties of 
equilibrium solution surfaces in certain coordinate sys- 
tems, its utility also extends to the task of classifying 
the different multiplicity patterns found in the remaining 
parameter space. An outline of the numerical tech- 
nique and a discussion of its inherent parallelizabi ny 
will be presented in this paper. 5 refs., 6 figs. (ER 
citation 15:001985) 
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DE90001429/GAR PC A03/MF A01 
Argonne National Lab., IL. 
Graphics tool to aid in the generation of parallel 
FORTRAN programs. 
O. Brewer, J. Dongarra, and D. Sorensen. 1989, 32p 
CONF-8909231-1 
Contract W-31109-ENG-38 
Computer software and applications conference, Or- 
lando, FL (USA), 20-22 Sep 1989. Sponsored by De- 
= of Energy, Washington 

ortions of this document are illegible in microfiche 
products. 


This paper describes a graphics tool called BUILD that 
can be used to —_ automate the process of writi 
parallel FORTRAN programs for the SCHEDULI 
package. The user can interactively build an execution 
graph that describes his algorithm and then have the 
tool generate the necessary calls to the SCHEDULE 
package. We describe the tool and its use and then we 
present some exam _ that have been built using the 
tool. 6 refs., 5 figs. (ERA citation 15:001986) 


154,916 


DE91008067/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 


Split-join and message passing programmi 
models on the BEN TC2000. 7” 
E. D. Brooks, B. C. Gorda, K. H. Warren, and T. S. 
Welcome. Jan 91, 19p UCRL-JC-106181, CONF- 
910858-1 

Contract W-7405-ENG-48 

International conference on parallel processing (20th), 
St. Charles, IL (USA), 12-16 Aug 1991. Sponsored by 
Department of Energy, Washington, DC. 


The BBN TC2000 is a scalable po mera purpose paral- 
lel architecture capable of efficiently supporting both 
shared memory and message passing programmi 
paradigms. We describe the TC2000 machine archi- 
tecture and the programming models which we have 
implemented on it. The parallel programming models 
are implemented in a portable manner and will be 
useful on the scalable shared memory machines we 
expect to see in the future. 14 refs. 
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DE91011918/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

ALPAL: A tool to a simulation codes from 
natural descriptions. 

G. O. Cook, and J. F Painter. Jan 91, 29p UCRL-JC- 
103442, CONF-9004189-3 

Contract W-7405-ENG-48 

International conference for expert systems in numeri- 
cal analysis (2nd), West Lafayette, IN (USA), 24 Apr 
bang Sponsored by Department of Energy, Washing- 
ion, 


ALPAL is a tool that automatically generates code to 
solve nonlinear integro-differential equations, given a 
very high-level specification of the equations to be 
solved and the numerical methods to be used. ALPAL 
is one to handle the sort of complicated mathe- 
matical models used in very large scientific simulation 
codes. Other features of ALPAL include an interactive 
graphical front end, the ability to symbolically compute 
exact Jacobians for implicit methods, and a high 
degree of code optimization. 14 refs., 9 figs. 
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DE91012486/GAR PC A03/MF A01 
Batteile Pacific Northwest Labs., Richland, WA. 
Choosing processor arra' configuration by per- 
formance modeling for a highly parallel linear alge- 
bra algorithm. 

R. J. Littlefield, and K. J. Maschhoff. Apr 91, 27p 
PNL-SA-18917, CONF-9104158-2 

Contract ACO6-76RL01830 

Distributed memory yey conference (6th), Port- 
land, OR (USA), 28 Apr - 2 1991. Sponsored by 
Department of Energy, Washington, DC. 


Many linear algebra algorithms utilize an array of proc- 
essors across which matrices are distributed. Given a 
particular matrix size and a maximum number of proc- 
essors, what configuration of processors, i.e., what 
size and shape array, will execute the fastest. The 
answer to this question depends on tradeoffs between 
load balancing, communication startup and transfer 
costs, and computational overhead. In this paper we 
analyze in detail one algorithm: the blocked factored 
Jacobi method for solving dense eigensystems. A per- 
formance model is developed to predict execution time 
as a function of the processor array and matrix sizes, 
plus the basic computation and communication 
speeds of the underlying computer system. In experi- 
ments on a large hypercube (up to 512 processors), 
this model has been found to be highly accurate (mean 
error (approximately) 2%) over a wide — of matrix 
sizes (10 (times) 10 throu ugh 200 (times) 200) and proc- 
essor counts (1 to 512). The model reveals, and direct 
experiment confirms, that the tradeoffs mentioned 
above can be surprisingly complex and counterintui- 
tive. We propose decision procedures based directly 
on the performance model to choose configurations 
for fastest execution. The model-based decision pro- 
cedures are compared to a heuristic strategy and 
shown to be significantly better. 7 refs., 8 figs., 1 tab. 
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DE91012627/GAR 
Ames Lab., IA. 
Toward a better parallel performance metric. 

a S. Sun, and J. L. Gustafson. Jan 91, 34p IS- 
Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 
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Due to programming difficulty, parallel algorithms are 
commonly compared with different levels of program- 
ming effort. They are also compared on different archi- 
tectures. In this paper, the “fairness” of parallel per- 
formance metrics is studied. Theoretical and experi- 
mental results show that the most commonly used per- 
formance metric, parallel speedup, is “unfair”, in that it 
favors slow processors and poorly coded og ae 
Two new performance metrics are introduced. The first 
one, sizeup, provides a “fair” performance measure- 
ment. The second one is a generalization of speedup 
-- the generalized speedup. The relation between 
we speedup, and generalized speedup are stud- 
ied. A real eppnenton has been implemented on an 
nCUBE 2 multicomputer. The experimental results 
match the analytical results closely. 18 refs., 12 figs. 


154,920 
DE91012812/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Distributed relational database design and imple- 
— for a large, distributed computer 
system 

L. A. Dean, and B. J. eens. Apr 91, 32p EGG- 
M-91022, CONF-9106191- 

Contract "ACO7-761D01570. 

Database colloquium ‘91, San Diego, CA (USA), 24-26 
Jun 1991. ——— by Department of Energy, Wash- 


USS che ‘Only. 


This paper discusses the design and implementation 
of a distributed relational database developed for the 
US Air Force Tactical Air Command at the Idaho Na- 
tional Engineering Laboratory (INEL). Key items dis- 
cussed are the data analysis and database design 
issues encountered throughout development. Empha- 
sis is placed on analysis and design issues surround- 
ing the data and resultant database rather than any 
particular applications. The resultant database has 
been implemented using Oracle Corporation’s 
ORACLE Relational Database Management System. 
Specific issues pertaining to a distributed implementa- 
tion using ORACLE are also covered. 17 refs., 3 figs. 


154,921 

DE$1012818/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Software development experiences with a distrib- 
uted database in a large, distributed computer 
system. 

B. J. Groeneveld, L. A. Dean, and J. A. Goetsch. Apr 
91, 31p EGG-M-91023, CONF-9106191-2 

Contract ACO7-761D01570 

Database colloquium ‘91, San Diego, CA (USA), 24-26 
Jun 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 

. Sales Only. 


This paper discusses experience obtained in develop- 
ing software that uses a distributed database manage- 
ment system in a large, heterogeneous, multihost- 
computer environment. The environment is under de- 
velopment at the Idaho National Engineering Labora- 
tory for the United States Air Force’s Tactical Air Com- 
mand. Emphasis is on implementation issues sur- 
rounding usage of Oracle Corporation’s Relational Da- 
tabase Management System (RDBMS), however, 
many items are applicable to other RDBMSs as well. 
The reader is first given an overview of the project and 
environment in which the experience was gained. The 
paper then discusses individual experiences and their 
related design and implementation consequences. Fi- 
nally, the paper closes with a discussion of future 
fm ga directions regarding the database. 4 refs., 6 
igs., 1 
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154,922 
DE91012948/GAR 
Oak Ridge National Lab., TN. 
Parallelizing across time when solving time-de- 
nt partial differential equations. 

. H. Worley. 1991, 18p CONF-910326-4 
Contract ACO05-840R21400 
Society for Industrial and Applied Mathematics (SIAM) 
conference (5th), Houston, TX (USA), 22-25 Mar 1991. 
Sponsored by Department of Energy, Washington, DC. 


The standard numerical algorithms for solving time-de- 
pendent partial differential equations (PDEs) are inher- 
ently sequential in the time direction. This paper de- 
scribes algorithms for the time-accurate solution of 
certain classes of linear hyperbolic and parabolic 
PDEs that can be parallelized in both time and space 
and have serial complexities that are proportional to 
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the serial complexities of the best known algorithms. 
The algorithms for parabolic PDEs are variants of sa 
waveform relaxation multigrid method (WFMG) of 
Lubich and Ostermann where the scalar ordinary dif- 
ferential equations (ODEs) that make up the kernel of 
WFNG are solved using a cyclic reduction type algo- 
rithm. The algorithms for hyperbolic PDEs use the 
cyclic reduction algorithm to solve ODEs along charac- 
teristics. 32 refs., 2 figs. 


154,923 
DE91013035/GAR PC A03/MF A01 
Argonne National Lab., IL. 

ities for — and optimizing a computation- 


al for al mic 

> ischof, and J. Hu. Apr 91, 37p ANL/MCS-TM- 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This document describes a utility to construct and 
evaluate an optimized execution graph from the tape- 
file generated by the ADOL-C automatic differentiation 
software. It describes the format of the ADOL-C tape- 
file, the data structures used in building and storing the 
graph, and the optimizations performed in transform- 
- the computation trace stored in the tape into an 

cient graph representation. In particular, we elimi- 
nate assignments increase granularity by “hoisting” 
chains unary operations, and remove so-called 
dead roots -- intermediate values that have no influ- 
ence on the dependent. Examples show that the opti- 
mized o—_ contain up to 50% fewer nodes than a 
graph that would be an exact analogue of the ADOL-C 
tape. We also describe an attempt at generating com- 
piled code for the graph evaluation as an alternative to 
interpretative approaches to evaluating the graph. 3 
refs., 11 figs., 5 tabs. 


154,924 

DE91014345/GAR PC A04/MF A01 

pe pre Univ., Charlottesville. School of Engineering 
lied Science. 

ADAMS interactive interpreter. 

Thesis (M.S). 

E. R. Rietscha. 17 Dec 90, 55p DOE/ER/25063-T9 

Contract FG05-88ER25063 

Sponsored by Department of Energy, Washington, DC. 


The ADAMS (Advanced DAta Management System) 
project is exploring next generation database technol- 

Database es ge does not follow the usual 
programming paradigm. Instead, the database diction- 

provides an additional name space environment 
that should be interactively created and tested before 
writing application code. This document describes the 
implementation and operation of the ADAMS Interpret- 
er, an interactive interface to the ADAMS data diction- 
ary and runtime system. The Interpreter executes indi- 
vidual statements of the ADAMS Interface Language, 
providing a fast, interactive mechanism to define and 
access persistent databases. 5 refs. (ERA citation 
16:022379) 


154,925 

DE91014346/GAR PC A04/MF A01 
Virginia Univ., Charlottesville. Dept. of Computer Sci- 
ence. 

Embedding ADAMS in Fortran. 

G. C. Watson. 1991, 65p DOE/ER/25063-T10 
Contract FG05-88ER2506: 

Sponsored by Department of Energy, Washington, DC. 


ADAMS is a database language which can be embed- 
ded in a number of conventional —— lan- 
guages such as C, Fortran and Pascal. We have devel- 
oped a proto! + ¥ preprocessor allowing the embed- 
ding of tno statements in the Fortran program- 
ming lan . In this document, we briefly discuss 
reasons fo signi ADAMS to support multiple host 
naman, and why Fortran was the language chosen 
for our prototype preprocessor. Details concerning the 
conversion of the existing ADAMS preprocessor to the 
prototype are discussed in some detail. In addition, re- 
search issues concerning heterogeneous on or 
constructs and data representation are discussed. 7 
refs. (ERA citation 16:022380) 
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ERATL-91/69/GAR PC$408.00 
ERA Technol Ltd., Leatherhead (England). Elec- 
tronic Systems Div. 
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Formal Methods for Software Development: Their 
Significance to | ; 

K. D. Purvis, and A. A. ning. Jan 91, 97p ERA- 
90-0693R 


The study provides an impartial assessment of the cur- 
rent capabilities and significance of a number of soft- 
ware engineering techniques known as ‘Formal meth- 
ods’, which are based on mathematical and formal 


logic systems. The report ighlights the 
and disadvantages of using = 


gives 
use. The findings are su 
from an industrial of 


technology and —— wth estebhehved structoed 

of terms, a list of refer- 
Ceranucanra 7 page ionnaire used in 
the survey are also included in the report. 


154,927 
MIC-91-04061/GAR MF E01 
International Development Research Centre, Ottawa 


(Ontario). 

— Users’ Group annual meeting: Proceed- 
ings. 

Mani script report no. 281e. 

c1989, 377p 

MINISIS Users’ Group. Meeting (11th: 1989: Beijing, 
China). Reports are in the language of presentation, 


English, Chinese, or French. 
Microfiche only. 


pee mee of the annual meeting, covering a de- 
scription of Version H and beyond; applications in vari- 
ous government areas in China, Japan, India, Saudi 
Arabia, Mexico, Malaysia and Europe; the installation 
of large databases using rages Nn technical applica- 
tions; use in other languages; and the development of 
a multilingual thesaurus. 


154,928 
N91-24639/7/GAR 
(Order as N91-24638/9/GAR, PC ey MF 


01) 
Rolls-Royce Ltd., Derby (England). 
Role Model for Quality Management in Finite Ele- 


Barlow. cApr 91, 
in AGARD, Analytical "Qualification of Aircraft Struc- 
tures 12 p. 


Many ——— companies use a quality manage- 
ment system to ISO 9001 as a means of controlling 
the uality and standards in their products and operations. 
he sedi rm ays pAb ae! for Finite Element Methods and 
has recently issued a quality systems sup- 
preety on the application of !SO 9001 to the use of 
finite element analysis in the design and validation of 
engineering products. A role model is presented for a 
quality system ined to fulfill the requirements of 
that document. ity aspects of the following topics 
are covered: management of the tion; 
acquisition; development and verification of software; 
qualification and documentation of methods; 
project analysis; and education and training of person- 
nel. Comments are included, based on experience of 
implementing finite element quality procedures. 


154,929 
N91-24759/3/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Consistent Subcuts for Detecting Stable 


K. Marzullo, and L. Sabel. May 91, 13p NAS 
1.26:187844, TR-91-1205, NASA-CR-187844 
Contracts NAG2-593, N00140-87-C-8904 


A general algorithm is presented for detecting whether 
a property holds in a distributed system, where the 
property is a member of a class called the locally 
stable properties. The algorithm is based on a decen- 
tralized method of constructing a maximal subset of 
the local states that are mutually consistent, which in 
turn is based on a ened version of vector time 
stamps. The utility of the algorithm is demonstrated by 
using it to derive some specialized property-detection 
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protocols, including two previously known protocols 
that are known to be efficient. 


154,930 
N91-24787/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

it of a Post-Test Diagnostic System for 
Rocket E: 


ngi 
J. F. Zakrajsek. 1991, 13p NAS 1.15:104463, E- 
6304, NASA-TM-104463 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Cosponsored by 
Aiaa, Sae, Asme, and the American Society for Electri- 
cal Engineers. 


An effort was undertaken by NASA to develop an auto- 
mated post-test, post-flight diagnostic system for 
see engines. The automated system is designed to 

be generic and to automate the rocket engine data 
review process. A modular, distributed architecture 
with a generic software core was chosen to meet the 
design requirements. The ——— system is initially 
being applied to the Space Shuttle Main Engine data 
review process. The system modules currently under 
development are the session/message manager, and 
portions of the applications section, the component 
analysis section, and the intelligent knowledge server. 
An overview is presented of a rocket engine data 
review process, the desi <m requirements and guide- 
lines, the architecture and modules, and the projected 
benefits of the automated diagnostic system. 


154,931 

N91-24790/8/GAR PC A11/MF A02 

Univ of Southern ems Redondo Beach. Be- 

havioral ot gee ewe 

Instructional Ai ering ‘by Direct Manipulation of 

Simulations: Exploratory Applications of Rapids. 
2 Authoring Manual. 

Final Technical Report. 

Aug 90, 235p NAS 1 .26:188591, a 188591 

Contracts NCC9-16, N00014-85-C-0040 

Prepared for Houston Univ., Clear Lake, TX. 


RAPIDS Ii is a simulation-based intelligent tutoring 
system environment. It is a system for producing com- 
puter-based training courses that are built on the foun- 
dation of graphical simulations. RAPIDS II simulations 
can be animated and they can have continuously up- 
dating elements. 


154,932 

PB91-213538/GAR PC A03/MF A01 
Duke Univ. Medical Center, Durham, NC. 
Measurement of Boundaries Using a Digitizer 
Tablet. 

Journal article. 

R. R. Mercer, S. H. pee and S. L. Young. Oct 
90, 11p EPA/600/J-90/53 

Grant EPA-R-813113 

Pub. in Jnl. of Microscopy, v160 we p97- <a Oct 90. 
Sponsored by Health Effects Research Lab., Re- 
_ Triangle Park, NC. Environmental Toxicology 


The perimeter is the most error prone of the primary 
measurements (length, perimeter and area) made 
when using a device such as a digitizer tablet to trace 
profiles on micrographs. To allow for minimization of 
the error an expression is developed relating the error 
in the perimeter to the digitizer resolution plus other 
errors in the entry process. The predictions of the ex- 
pression are shown to be in good agreement with the 
results of computer simulation of the tracing process, 
as well as results from manual tracing using a digitizer 
tablet. The analysis of the digitizer entry process also 
provides a method by which an optimal choice of the 
sample spacing between digitizer coordinates can be 
made. Gonrtom (c) 1990 The Royal Microscopical 
ty. 


154,933 
PB91-216598/GAR PC A03/MF A01 
National Inst. =. Standards and Technology (CAML), 
} mere nes rg, M 

Portable Vestortzed Software for Bessei Function 
Evaluation. 
R. F. Boisvert, and B. V. Saunders. Jun 91, 18p 
NISTIR-4615 


A suite of computer programs for the evaluation of 


Bessel functions and modified Bessel functions of 
orders zero and one for a vector of real arguments is 
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described. Distinguishing characteristics of these pro- 
grams are that (1) they are portable across a wide 
range of machines, and (2) they are vectorized in the 
case when multiple function evaluations are to be per- 
formed. The lormance of the new programs are 
compared with software from the FNLIB collection of 
Fullerton on which the new software is based. 
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PB91-217695/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty yee Applied Mathematics. 

Surve' rallel Execution Strategies for Transi- 
tive Ci ay and Logic we eg 

F. Cacace, S. Ceri, and M. A. W. Houtsma. Dec 90, 
40p MEMO-923 

Prepared in cooperation with Politecnico di Milano 
(Italy). Dipt. di Elettronica, and Modena Univ. (Italy). 
Dipt. di Matematica. 


The authors survey the approaches to parallel execu- 
tion of recursive queries which have been presented in 
the recent literature. They observe that research on 
parallel execution of recursive queries is separated 
into two distinct sub-areas, one focused on the transi- 
tive closure of Relational Algebra expressions, the 
other one focused on —— optimization. Though 
the sub-areas seem radically different for the approach 
and formalism used, indeed they have many features 
in common, actually, the most typical Datalog queries 
have exactly the same expressive power as transitive 
closure of simple algebraic expressions. Thus, the first 
goal of the paper is establishing the equivalence 
among solution methods developed in each sub-area. 
The authors present a graphic formalism for describing 
parallel executions; they review algorithms developed 
in the frame of nm transitive closures which op- 
erate on entire relations; then they introduce fragmen- 
tation, distinguishing between hash-based and seman- 
tic fragmentation; finally, they consider general Data- 
log queries. 
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PB91-217703/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Parallel Hierarchical Evaluation of Transitive Clo- 
sure Queries. 

Memorandum rept. 

M. A. W. Houtsma, F. Cacace, and S. Ceri. Dec 90, 
22p MEMO-924 

Prepared in cooperation with Politecnico di Milano 
(Italy). Dipt. di Elettronica, and Modena Univ. (Italy). 
Dipt. di Matematica. 


The paper presents a new approach to the parallel 
computation of transitive closure queries which uses a 
semantic data fragmentation. The authors assume 
that tuples of a large base relation denote edges in a 
graph which models a transportation network; they 
propose a fra oo algorithm which produces the 
Partitioning of the base relation into several fragments 
such that any fragment correspond to a subgraph. Any 
two fragments are considered as either adjacent or 
nonadjacent; two fragments are adjacent when the 
corresponding subgraphs have a nonempty intersec- 
tion. One fragment, called high-speed fragment, col- 
lects all edges which guarantee maximum speed, and 
correspond to highways or to high-speed inter-city 
trains. Thus, the fragmentation pay are induces a 
hierarchical relationship between the high “speed frag- 
ment and all other fragments. With the fragmentation, 
any query about paths connecting two nodes can be 
answered by using just the fragments in which nodes 
are located and the high-speed fragment. 
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PB91-217760/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Representation of Time in Mathematical Program- 
ming Modeling Languages. 

Memorandum rept. 

J. J. Bisschop, and C. A. C. Kuip. Feb 91, 18p 
MEMO-933 


Time-staged mathematical as dnpperegy models have 
a planning horizon that is divided into a sequence of 
consecutive time periods. For the modeling of this se- 
quence of time periods, the use of calendars is pro- 
posed as an additional set concept for mathematical 
programming modeling languages. A calendar is a set 
in the ordinal scale and can be used to verify automati- 
cally the proper time referencing in stock balances. 
When a calendar is also a set in the difference scale, 


then backward and forward time referencing can be 
stated with the explicit use of time units. For models 
with a rolling horizon, concise and flexible ways to 
specify the structure of calendars are presented. The 
aggregation of raw data into model parameter values 
is supported by linking calendars that represent differ- 
ent time scales. The influence of the proposed calen- 
dar concept on the human ability to understand, main- 
tain, and verify models is analyzed throughout the 
paper on the basis of selected examples. 
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PB91-217810/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Some Order Dimension Bounds for Communica- 
tion Complexity Problems (February 1991). 
Memorandum rept. 

U. Faigle, and W. Kern. Feb 91, 19p MEMO-938 

See also PB90-210097. 


The authors associate with a general (0,1)-matrix M, 
an ordered set P(M), and derive lower and upper 
bounds for the deterministic communication complex- 
ity of M in terms of the order dimension of P(M). 

furthermore consider the special class of communica- 
tion matrices M obtained as cliques vs. stable sets inci- 
dence matrices of comparability graphs G. Their com- 
plexity is bound by O((log d)-(log n)), where n is the 
number of nodes of G and d is the order dimension of 
an orientation of G. In this special case, the authors 
bound is shown to improve other well-known bounds 
obtained for the general cliques vs. stable set problem. 


154,938 
PB91-218735/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
poe my and . Computer Science. 
Scheduling Pol for the Correct Implementation of 
oe Policies in Distributed Systems. 
H. J. Epema. c1990, 27p REPT-90-91 


One of the main objectives of distributed systems is 
improvement of performance. An important way to 
achieve this is to move waiting jobs from busy to idle 
processors, or more generally, from heavily loaded to 
lightly loaded processors. A variety of distributed 
scheduling policies, amongst which 2 of 
centralized policies, e.g., global First Come First 
Served (FCFS), and tru’ ry ‘distributed policies such as 
Join Saeeest Queue (JSQ), has been proposed, and 
analyzed from a queueing theoretic perspective. Rela- 
tively little attention has been paid to distributed algo- 
rithms implementing these policies correctly. In the 
paper the author presents an algorithm for global 
FCFS, prove its correctness, and obtain its message 
complexity. The author then shows that the basic 
mechanisms needed to implement FCFS suffice, with 
minor changes, for a range of other sender-initiated 
licies, such as JSQ, as well. (Copyright (c) 1990 by 
mg! of Technical Mathematics and Informatics, 
Delft, The Netherlands.) 
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PB91-218768/GAR 
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Parallel Newton-Raphson Methods for Uncon- 
strained Minimization with Asynchronous Updates 
of the Hessian Matrix or Its Inverse. 

F. A. Lootsma. c1991, 23p REPT-91-02 
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A parallel variant of the Newton-Raphson method is 
considered for unconstrained optimization, which uses 
as many finite differences of gradients as possible to 
update the inverse Hessian matrix. The method is 
based on the Gauss-Seidel type of updating for quasi- 
Newton methods originally proposed by Straeter 
(1973). It incorporates the finite-difference approxima- 
tions via the symmetric rank-one updates analyzed by 
Van Laarhoven (1985). At the end of the paper the au- 
thors discuss the potential of the method for on-line, 
real-time optimization. The development of hardware 
for parallel computing has been so turbulent, and the 
development of programming languages for parallel 
processing has been so slow, that it is still unreason- 
able to expect a “g ° market for standard optimization 
software. Hence, the authors have restricted them- 
selves to the testing of algorithmic ideas on sequential 
computers. Moreover, they also considered the asyn- 
chronous method of Fischer and Ritter (1988) which 
uses finite differences of gradients to update as many 
rows and columns as possible of the Hessian matrix 
itself. The test results reveal both promising research 





directions as well as possible pitfalls for parallel uncon- 
strained optimization. (Copyright (c) 1991 by Faculty of 
Technical Mathematics and Informatics, Delft, The 
Netherlands.) 


154,940 

PB91-218875/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Efficient Hybrid Rendering of Volume Data and 
Polygons. 

T. van Walsum, A. J. S. Hin, J. Versloot, and F. H. 
Post. c1991, 24p REPT-91-17 

Color illustrations reproduced in black and white. 


Techniques are presented for efficient visualization of 
any combination of volume data (scalar field) and poly- 
gon data. The scalar field is rendered using ray cast- 
ing, and polygons using a depth buffer algorithm. Ray 
casting efficiency is improved using an item buffer pro- 
duced during polygon scan conversion. The efficiency 
of ray casting is further improved by adaptive sampling 
in the screen plane, using an object space refinement 
criterion. For sampling the scalar field in depth along 
the ray, four different strategies are compared in per- 
formance and image quality. (Copyright (c) 1991 by 
Faculty of Technical Mathematics and Informatics, 
Delft, The Netherlands.) 


154,941 

PB91-219360/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

Lambda Calculus with Patterns. 

V. van Oostrom. Nov 90, 42p IR-228 


The lambda phi-calculus is an extension of the 
lambda-calculus with a pattern matching facility. The 
form of the argument of a function can be specified 
and hence lambda phi-calculus is more convenient 
than ordinary lambda-calculus. The authors explore 
the basic theory of lambda phi-calculus, investigating 
properties such as confluence. In doing so, they find 
some requirements for patterns that guarantee conflu- 
ence. The work can be seen as giving some founda- 
tions for implementations of functional programming 
languages. 


154,942 

PB91-219378/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

Heuristic Search in PARLOG Using Replicated 
Worker Style Parallelism. 

H. E. Bal. Nov 90, 25p IR-229 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


Most concurrent logic programming languages hide 
the distribution of processes among physical proces- 
sors from the programmer. For parallel applications 
based on heuristic search, however, it is important for 
the programmer to accurately control this distribution. 
With such applications, an inferior distribution strategy 
easily leads to enormous search overheads, thus de- 
creasing speedup on parallel hardware. To solve the 
problem, various language extension for concurrent 
logic languages have been proposed, such as map- 
ping notations and priorities. The authors present an 
alternative approach that does not require any new 
language features. Their solution is to use the replicat- 
ed workers paradigm in a concurrent logic language 
(PARLOG). The paradigm has thus far mainly been 
used in parallel procedural languages, such as Linda 
and Orca. The authors show that it is just as useful for 
logic languages. They have implemented two parallel 
applications, the Traveling Salesman Problem and 
alpha-beta search, using this approach. Also, they 
have done some performance measurements of these 
programs on a multiprocessor. The expermiments 
show that significant speedups can be obtained in this 
way. 


154,943 

PB91-222836/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

EWS GPPB to 3DGRP Software Interface Specifi- 
cation. 

D. J. Johnston. Apr 91, 24p RAL-91-031 

See also PB91-222844. 


EuroWorkStation (EWS) is a project funded by the Eu- 
ropean Commission’s ESPRIT Programme, to design 
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and build a high J pe sed graphics workstation system to 
rival the large US players in the market. It consists of a 
powerful general-purpose workstation and a number of 
specialist coprocessor boards to provide more appli- 
cation-specific er. These are linked in hardware 
terms by a fast bus, and in software terms by a distrib- 
uted operating system called CHORUS. The report de- 
scribes the low level specification of the interface be- 
tween the GPPB (General Purpose Processor Board) 
and 3DGRP. Each drawing command is specified by 
the contents of an area of memory. Parameters are 
a contiguously in memory, in the order that 
would be obtained by expanding the pseudo Backus- 
Naur form below. Any command to the 3DGRP can be 
thought of as a tree structure where the arguments are 
specified in greater and greater detail towards the 
leaves of the tree. Specifying the whole tree structure 
of ae would impact hideously on perform- 
ance. Especially clearly defined subtrees such as 
image will be bundled and accessed using a unique 
integer or identifier. This is similar to the X-mechanism. 
The decision has therefore been made to structure the 
aren | as elegantly as possible. The Graphics Con- 
text of X places an assortment of very different con- 
cepts in a single structure. 


154,944 

PBS1-222844/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
(England). Rutherford Appleton Lab. 

EWS X System. 

B. W. Henderson. Apr 91, 30p RAL-91-032 

See also PB91-222836. 


EuroWorkStation (EWS) is a project funded by the Eu- 
ropean Commission’s ESPRIT Programme, to design 
and build a high — graphics workstation system to 
rival the large US players in the market. It consists of a 
powerful general-purpose workstation and a number of 
specialist coprocessor boards to provide more appli- 
cation-specific power. These are linked in hardware 
terms by a fast bus, and in software terms by a distrib- 
uted operating system called CHORUS. The report de- 
tails the design and implementation architectures as- 
sociated with implementing the X windows system for 
EWS. The first section is intended as a brief overview 
of the CHORUS operating system and tries to highlight 
features that are particularly relevant to EWS. The next 
three sections detail how the standard MIT X server 
(Release 4) was ported onto CHORUS, altered to ac- 
commodate the new 3DGRP hardware, and then ex- 
tended from its present 2D form into 3D to take advan- 
tage of the 3D capabilities of the 3DGRP. At appropri- 
ate points, some general conclusions are drawn about 
X, CHORUS and the implementation method chosen. 
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PB91-217729/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Some Resuits on Constrained Controllability in 
Discrete-Time Convex Processes. 

Memorandum rept. 

V. N. Phat, and T. C. Dieu. Jan 91, 15p MEMO-926 
Prepared in cooperation with Institute of Mathematics, 
Hanoi (Vietnam). Sponsored by Pedagogical Inst., Ho 
Chi Minh City (Vietnam). Dept. of Mathematics. 


The paper studies controllability properties of nonlin- 
ear discrete-time bs pe described by discrete-time 
inclusion whose right hand sides are convex process- 
es. These systems include linear systems with con- 
strained controls and states. Necessary and sufficient 
conditions for constrained null-controllability and rea- 
chability are established. The main tool used here is an 
extension of Krein-Rutman’s theorem and use of sepa- 
ration theorem in Banach spaces. 


154,946 

PB91-219253/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Necessary and Sufficient Conditions for the Exis- 
tance of a Positive Definite Solution of the Matrix 
Equation X + (A sup tau) (X sup -1)A = I. 

Research memo. 3 

J. C. Engwerda, A. C. M. Ran, and A. L. Rijkeboer. 
1991, 3ip FEW-482 nena 
See also PB90-133976. Prepared in cooperation with 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 


154,950 


The authors consider the problem under which condi- 
tions the matrix equation X + A(sup T)X(sup -1)A = | 
(with A a real matrix) has a real symmetric positive defi- 
nite solution X. This equation plays a crucial role in 
solving a special case of the indefinite discrete-time 
Riccati equation. Both necessary and sufficient condi- 
tions are given for solvability of the equation. The 
result is obtained by using an analytic factorization ap- 
proach. Moreover, algebraic recursive algorithms are 
presented to compute the largest and smailest solu- 
tion of the equation, respectively. Finally, the number 
of solutions are discussed. 


154,947 


PB91-219337/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
premery we Ae Sufficient Conditions for Optimal 
Fix ic Compensation of Linear Dis- 
crete-Time Systems. 

W. L. de Koning, and H. de Waard. c1991, 20p 
REPT-91-14 

Sponsored by Stichting voor de Technische Wetens- 
chappen, Utrecht (Netherlands). 


The optimal fixed-order dynamic compensation prob- 
lem is considered in the case of linear discrete-time 
systems with quadratic criteria. Necessary and suffi- 
cient conditions for the existence of a unique optimal 
stabilizing compensator of given order are derived. A 
test, explicit in the system matrices, is provided to de- 
termine if a given system satisfies the necessary and 
sufficient conditions. ( ight (c) 1991 by conte 
Technical Mathematics and Informatics, Delft, 
Netherlands). 


154,948 


PB91-800722/GAR PC NO1/MF NO1 


National Technical Information Service, Springfield, 
VA 


Artificial intelligence in Control and Real Time Op- 
erations. January 1986-September 1991 (Citations 
from the NTIS Database). 

Rept. for Jan 86-Sep 91. 

Aug 91, 57p 

Supersedes PB90-865072. 


The bibliography contains citations concerning specif- 
ic applications of artificial intelligence technology to 
control systems requiring online or real-time oper- 
ations. Systems include industrial and chemical proc- 
ess control, robotic manipulators, autonomous vehicle 
guidance, aircraft flight and navigation control, and 
target tracking. Fundamental to the artificial intelli- 
gence operation is task planning, monitoring, and deci- 
sion-making. (Contains 177 citations with title list and 
subject index.) 


Information Processing Standards 


154,949 


FIPS SET 1991/GAR PC$2300.00 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Federal Information Processing Standards Pubii- 
cation. 


1991, 2895p-in 162v 


Set includes FIPS PUB 0 through FIPS PUB 161 and 
13 ring vinyl binders. Supersedes FIPS SET 1990. 


No abstract available. 
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Processing 
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AD-A236 706/8/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 
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} marae om sg for Arbitrary Surfaces Using 


sion 
G. Turk. 1990, 21p 
oa N00014-86-K-0680, Grant NSF-DCI86- 


For all but the most simple geometric models it is diffi- 
Cult to find a mapping from a two-dimensional texture 
space to the surface of a model that does not distort 
the texture. This paper introduces a method of texture 
synthesis where such a mapping is not necessary be- 
cause the texture is generated directly on the surface 
of the model. No assignment of texture coordinates to 
polygon vertices is needed. We describe how to gener- 
ate a mesh of points on a polyhedral model using a 
relaxation process and how this mesh is used to gen- 
erate textures. There is no distortion from such a tex- 
ture because the — of the texture matches the 
geometry of the model. These textures can be ren- 
dered free of artifacts resulting from the discrete 
nature of the underlying mesh or due to aliasing of the 
texture features. Such textures can also be used as 
bump maps. We demonstrate how a pattern formation 
mechanism called reaction-diffusion can be simulated 
on a such mesh to create a variety of patterns found in 
nature. Reaction-diffusion is an addition to the growing 
collection of procedural methods found in the texture 
synthesist’s toolbox. Biologists have shown how the 
c ical mechanism of reaction-diffusion can be used 
to form simple spotted and striped patterns. 


154,951 

PBS1-216630/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot — Div. 

Real-Time Model-Based Tracking Combining Spa- 


tial and Temporal Features. 
— and M. Nashman. Jun 91, 24p NISTIR- 


The paper describes a method for tracking moving 
image features by combining spatial and temporal 
edge information with model based feature informa- 
tion. The algorithm updates the two-dimensional posi- 
tion of object features by correlating predicted model 
features with current image data. The results of the 
correlation process are used to compute an updated 
model. The algorithm makes use of a high temporal 
sampling rate with respect to spatial changes of the 
image features and operates in a real-time multi-proc- 
essing environment. Preliminary results demonstrate 
successful tracking for image feature velocities be- 
tween 1.1 and 4.5 pixels every image frame. 


General 


154,952 

AD-A236 587/2/GAR PC A02/MF A01 
Defense Logistics Agency Systems Automation 
Center, Columbus, OH. Capacity Planning Branch. 
Artificial intelligence Information Sources for the 
Beginner and Expert. 

Final rept. 

M. Given. May 91, 10p 


A tremendous amount of information on artificial intelli- 
gence is available via different journals and organiza- 
tions. But the beginner in Al may not know about many 
of the sources, while the expert may have difficulty 
finding the exact information wanted in the shortest 
time. The best sources of information for answering 
particular categories of recurring questions will be dis- 
cussed. This paper will list around 200 journals, serials, 
and newsletters, and discuss special features of some 
of them. Indexes, literature guides, and bibliographies 
to the Al literature will be presented. A variety of Al 
professional organizations will be listed which facilitate 
keeping track of new developments. 


154,953 

AD-A236 588/0/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Search Improvement via Automatic Query Refor- 
mulation. 

Technical rept. 

S. Gauch, and J. B. Smith. Feb 91, 33p Rept no. 
TR91-010 

Contract N00014-86-K-0680 


Users of online retrieval systems experience many dif- 
ficulties, particularly with search tactics. User studies 
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have indicated that searchers use vocabulary incor- 
rectly and do not take full advantage of iteration to im- 
prove their queries. To address these problems, an 
expert system for online search assistance was devel- 
oped. This prototype augments the searching capabili- 
ties of novice users by providing automatic query refor- 
mulation to improve the search results, and automatic 
ranking of the retrieved passages to speed the identifi- 
cation of relevant information. Users’ search perform- 
ance using the expert system was compared with their 
search performance on their own, and their search 
performance using an online thesaurus. The following 
conclusions were reached: (1) The expert system sig- 
nificantly reduced the number of queries necessary to 
find relevant passages compared with the user search- 
ing alone or with the thesaurus. (2) The expert system 
produced marginally significant improvements in preci- 
sion compared with the user searching on their own. 
There was no significant difference in the recall 
achieved by the three system configurations. (3) Over- 
all, the expert system ranked relevant passages above 
irrelevant passages. 


154,954 

AD-A236 628/4/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Art-Related Virtual Reality Applications at the Uni- 
versity of North Carolina at Chapel Hill. 

R. L. Holloway. Nov 90, 15p 


Virtual Reality is a field that has attracted much inter- 
est from people of many different disciplines. The 
promise of virtual reality (VR) is that it offers us the 
ability to enter a parallel universe or virtual world in 
which all things are possible. This universe contains 
whatever we want or need it to at the moment- we can 
choose how it will act in order to satisfy our current 
need. If we are architects, this universe may consist of 
the building we are designing and the surrounding 
landscape; if we are radiologists, it may consist of a 
model of the current patient’s anatomy, so that we can 
properly place a radiation beam to destroy a tumor, if 
we are biochemists, this universe may consist of a 
huge protein molecule, whose structure we come to 
understand by flying through it on a magic carpet and 
by manipulating its twistable bonds. 


154,955 

AD-A236 641/7/GAR PC A04/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Experimental Characterization of the Perceptron 
Laser Rangefinder. 

Technical rept. 

|. S. Kweon, R. Hoffman, and E. Krotkov. Jan 91, 
51p Rept no. CMU-RI-TR-91-01 

Contract NAGW-1175 


In this report, we characterize experimentally a scan- 
ning laser rangefinder that employs active sensing to 
acquire three-dimensional images. We present experi- 
mental techniques applicable to a wide variety of laser 
scanners, and document the results of applying them 
to a device manufactured by Perceptron. Nominally, 
the sensor acquires data over a 60 deg x 60 deg field 
of view in 256 x 256 pixel images at 2Hz. It digitizes 
both range and reflectance pixels to 12 bits, providing 
a maximum range of 40m and a depth resolution of 1 
cm. We present methods and results from experi- 
ments to measure geometric parameters including the 
field of view, angular scanning increments, and mini- 
mum sensing distance. We characterize qualitatively 
problems caused by implementation flaws, including 
internal reflections and range drift over time, and prob- 
lems caused by inherent limitations of the ony regen 
technology, including sensitivity to ambient light and 
surface material. We characterize statistically the pre- 
cision and accuracy of the range measurements. We 
conclude that the performance of the Perceptron 
scanner does not compare favorably with the nominal 
performance, that scanner modifications are required, 
and that further experimentation must be conducted. 


154,956 

AD-A236 653/2/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Advanced Methods of Online Searching for Artifi- 
cial Intelligence Information. 

Final rept. 

M. Given. May 91, 12p 


A tremendous amount of information on artificial intelli- 
gence is available online via different computer net- 
works. This paper will discuss resources available via 
USENET, INTERNET, BITNET, and other sources that 


allow information to be shared electronically on a 
worldwide basis. It will be shown how these networks 
are used in discussion groups, mailing lists, file trans- 
fers, mailservers, and databases. 


154,957 

AD-A236 713/4/GAR 
Georgia Inst. of Tech., Atlanta. 
ISDN: State of the Art. 

17 May 90, 16p 


This report describes AIRMICS’ on-going research in 
the area of ISDN. The report first describes those tech- 
nologies that are key to the development of today’s 
telecommunications system and then traces its evolu- 
tionary history. Next, a discussion of ISDN is given to 
include its description, benefits, costs, applications, 
and current status of implementation. The following 
section describes the research being conducted by 
AIRMICS, to include a description of its applications 
research testbed (ART). Finally, some concluding re- 
marks are presented. 
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AD-A236 718/3/GAR PC A02/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Achieving Direct Voiume Visualization with Inter- 
active Semantic Region Selection. 

U. Neumann, T. S. Yoo, H. Fuchs, S. M. Pizer, and 

T. Cullip. 1990, 8p 


Interactive direct visualization of three dimensional 
data requires fast update rates and the ability to ex- 
tract regions of interest from the surrounding data. We 
have implemented Multi-Valued Classification volume 
renderers on a general purpose multiprocessor graph- 
ics platform (Pixel-Planes 5) that are faster than any 
yet reported (2-15 frames per second). We have joined 
one of them with a sophisticated system for interactive 
semantic region selection, to our knowledge the first 
such combination. The result is a system that provides 
fast visualization of complex information in three di- 
mensional data. Parallel volume rendering yields rates 
that make interactive control of image viewing possible 
for the first time. We have achieved rates as high as 15 
frames per second by trading some function for speed, 
while volume rendering with a full complement of ramp 
classification capabilities is performed at 1.4 frames 
per second. We present lessons learned from writing 
fast volume renderers and applying of image process- 
ing techniques to viewing volumetric data. 


154,959 

AD-A236 852/0/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Computer 
Science. 

incrementally Increasing the Uncertainty-Toler- 
ance of Robotic Manipulation Pians. 

Technical rept. 

S. Bennett, and G. DeJong. Apr 91, 23p Rept nos. 
UIUCDCS-R-91-1685, UILU-ENG-91-1731 

Contract N00014-86-K-0309 


Robotic manipulators control is subject to control and 
sensing errors which is particularly troublesome in fine 
motion planning. Several approaches have been taken 
including propagation of numeric or symbolic uncer- 
tainties and generation of plans which use compliant 
motion to achieve goals in spite of uncertainties. Since 
approaches have generally sought to guarantee suc- 
cess, plan generation costs are high. We present a 
new approach to incrementally acquiring uncertainty 
tolerance in robotic manipulation plans through experi- 
ence. During plan construction and execution, no rea- 
soning about uncertainty takes place; consequently, 
plan generation and execution is very fast. However, in 
response to failures, plans are refined to increase their 
uncertainty tolerance so as to reduce the future possi- 
bility of the encountered failure. The incremental re- 
finement approach has several advantages over guar- 
anteed plans: (1) resulting plans are general and have 
explicit applicability conditions; (2) plans achieve a 
savings because they do not explicitly consider uncer- 
tainties; (3) savings are obtained over the guaranteed 
case since often only a subset of all uncertainties lead 
to failures in practice; and (4) unguaranteed but practi- 
cal plans can be generated by the incremental ap- 
proach when they lie outside the scope of the guaran- 
teed planner. To demonstrate our approach we de- 
scribe an implemented system called GRASPER 
which learns to grasp novel objects given only impre- 
cise television camera input. No prior model of objects 





is assumed, nor are the objects required to satisfy a 
priori constraints on their shapes. 


154,960 

AD-A236 853/8/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Computer 
Science. 

Learning Probably Completable Plans. 

Technical rept. 

M. T. Gervasio, and G. F. rn Apr 91, 16p Rept 
nos. UIUCDCS-R-91-1686, UILU- NG.91-1732 
Contract N00014-86-K-0309 


In completable planning, a planning system is given 
the ability to defer goals which it can prove to be 
achievable. This has the advantages of allowing the 
use of runtime information in planning and enabling a 
planner to use less precise a priori information without 
sacrificing guarantees of success. In this paper, we 
extend completable planning to goals which are only 
probably achievable, thus extending its scope to a 
wider variety of problems. We also define completable 
plans in terms of its constituent reactive plan compo- 
nents, conditionals, and repeat-loops, which achieve 
the deferred goals, and we discuss the costs incurred 
by completable planning in terms of runtime evaluation 
cost, plan flexibility, a priori planning cost, and guaran- 
tee of success. In extending completable planning to 
probable achievability, we also introduce incremental 
explanation-based learning strategies for learning 
probably completable conditionals and probably com- 
pletable repeat-loops, and demonstrate the learning of 
a probably completable plan in a simple train route- 
planning example. 


154,961 

DE91012635/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Compilation and representation of intelligent elec- 
bility. documents: An architecture for referencea- 
R. C. Hall. May 91, 38p SAND-90-3150 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This report describes an architecture for compiling and 
representing electronic documents in a framework 
which accommodates knowledge about how the docu- 
ments are composed, organized, and correlated. A 
general concept of referenceability is employed. While 
the concept is relevant to a wide range of application 
areas, it is described in familiar terms of an electronic 
document comprised of related textual information and 
graphics. The concept is applicable to all classes of 
objects which, together with their references, consti- 
tute the electronic document. The documents may 
themselves contain references to other documents, as 
well as to constituent object classes such as textual 
components, figures, footnotes, subject indexes, and 
the like. The objects and references can be dynamical- 
ly combined according to a total logical structure re- 
presentable within a window environment. The frame- 
work supports automatic resolution of references and 
display of related document objects through intercom- 
municating windows which constitute a relevant user 
view of a document. 6 refs., 9 figs. 
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DE91012652/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Interdisciplinary approach to massively parallel 
computation. 

S. S. Dosanjh, and W. J. Camp. 1991, 16p SAND-91- 
1143C, CONF-9106179-2 

Contract AC04-76DP00789 

Supercomputing USA/Pacific ‘91, Santa Clara, CA 
(USA), 19-21 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. 


The MPCRL is comprised of an interdisciplinary team 
of physical and chemical scientists, engineers, mathe- 
maticians and computer scientists. We are developing 
a computing infrastructure for massively parallel ma- 
chines and we are applying this rapidly evolving tech- 
nology to problems ranging from quantum chemistry to 
SDI tracking and correlating. This paper summarizes 
some of the work being conducted in mathematics, 
computer science and applications. 11 refs. 


154,963 
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Certification of computer security professionals. 
J. D. Fluckiger. May 91, 17p PNL-SA-19163, CONF- 
9105126-4 

Contract ACO6-76RL01830 

DOE computer security group conference (14th), Con- 
cord, CA (USA), 7-9 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The first steps toward professional recognition include 
a certification program that the International informa- 
tion Systems urity Certification Consortium is pre- 
pared to develop and oversee. Our profession has 
evolved in the last fifteen years, and it is now time to 
take further steps toward professional status in the 
eyes of those outside the field of computer security. 
The tools are available and the organization exists but 
we must continue to direct and sustain our efforts to 
bring it to fruition. This report discusses the benefits 
and means to this effect. 


154,964 
DE91012989/GAR PC A05/MF A01 
Argonne National Lab., IL. 

Research in mathematics and computer science at 
Argonne, September 1989-February 1991. 


cee rept. 

G. W. Pieper. Mar 91, 79p ANL-91/16 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This report reviews the research activities in the Math- 
ematics and Computer Science Division at Argonne 
National Laboratory for the period September 1989 
through February 1991. The body of the report gives a 
brief look at the MCS staff and the research facilities 
and then discusses the diverse research projects car- 
ried out in the division. Projects funded by non-DOE 
sources are also discussed, and new technology 
transfer activities are described. Further information 
on staff, visitors, workshops, and seminars is found in 
the appendixes. 


154,965 

DE91013147/GAR 

Oak Ridge National Lab., TN. 
Bayesian design and analysis of computer experi- 
ments: Use of derivatives in surface prediction. 

M. D. Morris, T. J. Mitchell, and D. Yivisaker. Jun 91, 
36p ORNL/TM-11699 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The work of Currin et al. and others in developing “fast 
predictive approximations” of computer models is ex- 
tended for the case in which derivatives of the output 
variable of interest with respect to input variables are 
available. In addition to describing the calculations re- 
quired for the Bayesian analysis, the issue of experi- 
mental design is also discussed, and an algorithm is 
described for constructing ‘“‘maximin distance” de- 
signs. An example is given based on a demonstration 
model of eight inputs and one output, in which predic- 
tions based on a maximin design, a Latin hypercube 
design, and two “compromise”’ designs are evaluated 
and compared. 12 refs., 2 figs., 6 tabs. 


154,966 

ERATL-91/61/GAR PC$480.00 
ERA Merten Ltd., Leatherhead (England). Elec- 
tronic Systems Div. 

KEMRAS: Knowledge Elicitation Manual for RA’s. 
Parts 1 and 2. 

Dec 89, 682p ERA-89-0701 


The development of expert systems has traditionally 
required a subject specialist to spend many hours 
being interviewed by a knowledge engineer with the 
aim of eliciting the knowledge and producing a proto- 
type system for the specialist to evaluate. The Manual 
documents procedures for a systematic approach to 
knowledge elicitation which will save time and lead to 
an improved system which will be easier to maintain 
and modify. The guidelines in the manual incorporate 
experience gained by the project members on a range 
of applications. The report is in two parts; Part 1, pro- 
vides a step by step procedure for the seven stages of 
the knowledge elicitation process; familiarization, 
specifications, problem definition, conceptualization of 
knowledge, detailed design, implementation and vali- 
dation. A glossary of terms, a bibliography and an ap- 
pendix containing a case study in setting up a major 
knowledge elicitation project are also included. Part 2, 
provides background information generated during the 
preparation of these procedures. This includes sur- 
veys of a wide selection of knowledge elicitation and 


154,971 


General 


knowledge representation techniques, of expert 
system tools and of knowledge engineering heuristics. 


154,967 

MIC-91-04137/GAR PC E07/MF E01 

——* Computer Utility Corporation, Regina 
nada). 

Saskatchewan Computer Utility Corporation: 

Annual report 1990. 

c1990, 8p 


The annual report of this Crown Corporation states 
that it was largely inactive as substantially all of its 
assets and liabilities were sold in 1988 as part of the 
transactions that formed Westbridge Computer Corpo- 
ration. An Auditor’s report is included. 


154,968 
N91-24754/4/GAR 

Purdue Univ., Lafayette, IN. 
Hierarchical Classification 
merous Class Cases. 

B. Kim, and D. A. Landgrebe. Jun 90, 115p NAS 
1.26:188210, TR-EE-90-47, NASA-CR-188210 
Contract NAGW-925 


As progress in new sensor technology continues, in- 
creasingly high resolution imaging sensors are being 
developed. These sensors give more detailed and 
complex data for each picture element and greatly in- 
crease the dimensionality of data over past systems. 
Three methods for designing a decision tree classifier 
are discussed: a top down approach, a bottom up ap- 
proach, and a hybrid approach. Three feature extrac- 
tion techniques are implemented. Canonical and ex- 
tended canonical techniques are mainly dependent 
upon the mean difference between two classes. An 
autocorrelation technique is dependent upon the cor- 
relation differences. The mathematical relationship be- 
pao sample size, dimensionality, and risk value is 
lerived. 


PC A06/MF A01 
in High Dimensional Nu- 


154,969 

N91-24758/5/GAR PC A02/MF A01 
Old Dominion Univ., Norfolk, VA. 

Software Development and Evolution Model 
Based on Decision-Making. 

Final Report, period ending 31 Jan. 1991. 

J. C. Wild, J. Dong, and K. Maly. Jun 91, 10p NAS 
1.26:187889, NASA-CR-187889 

Contract NAG1-966 

Presented at the Third International Conference on 
Software and Knowledge Engineering, Skokie, IL, Jun. 
1991. 


Design is a complex activity whose purpose is to con- 
struct an artifact which satisfies a set of constraints 
and requirements. However the design process is not 
well understood. The software design and evolution 
process is the focus of interest, and a three dimension- 
al software development space organized around a 
pen nea paradigm is presented. An initial in- 
stantiation of this model called 3DPM(sub p) which 
was partly implemented, is presented. Discussion of 
the use of this model in software reuse and process 
management is given. 


154,970 

PB91-216671/GAR PC A07/MF A02 
National Inst. of Standards and Technology (CSL), 
Gaithersburg, MD. 

Standard Security Label for GOSIP: An Invitational 
Workshop. Held on April 9-10, 1991. 

N. Nazario. Jun 91, 133p NISTIR-4614 


On April 9 and 10, 1991 the Protocol Security Group at 
the National Institute of Standards and Technol 
(NIST) held its Second Workshop on Security Ss. 
Forty representatives from the U.S. Government, In- 
dustry, and the Canadian Government gathered for 
two days to discuss a NIST proposed Standard Securi- 
ty Label for the U.S. Government Open Systems Inter- 
connection Profile (GOSIP). Issues on security policy 
and security object registration were also discussed in 
reference to the proposed label. The information 
shared during the two days of discussion and the rec- 
ommendations of the group are documented in the 
proceedings. 


154,971 
PB91-217562/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
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Datacommunicatie: Standaardprodukten of Eigen 
Ontwikkeling (Data Communication: Standard 
Products or Local Development). 

W. J. M. Nelis. 11 May 88, 28p NLR-MP-88046-U 
Text in Dutch; summary in English. Presented at the 
Computable Informatics Seminar held in Amsterdam 
(The Netherlands) on May 16-20, 1988. 


A technical and organizational comparison is present- 
ed of the use of standard products or local develop- 
ments for data communication in a research organiza- 
tion. It is concluded that centralized computer capacity 
can be used efficiently to support aerospace research 
when contemporary standard communication systems 
are applied, even in a multi-supplier environment. 


154,972 


PB91-217570/GAR PC A02/MF AQ1 
National Aerospace Lab., Amsterdam (Netherlands). 
Application of the PROMISE Package for Simula- 
tion of Discrete Systems. 

M. P. J. Cornelissen, and G. Wedzinga. 19 Jul 88, 
10p NLR-MP-88048-U 

Presented at the 1988 User 1 Conference held in 
Ostend, Belgium on September 6-8, 1988. 


The cost effectiveness of many industrial engineering 
activities can be improved considerably when use is 
made of digital simulation methods. The kernel of such 
methods is a mathematical model that describes the 
aspects that have to be simulated. For digital simula- 
tion the National Aerospace Laboratory NLR has de- 
veloped the generalized simulation package PROM- 
ISE (PRocess-Oriented Machine-Iindependent Simula- 
tion Environment). In the paper the basic concepts of 
PROMISE are presented. It is shown that PROMISE 
can be used to study a wide variety of systems by pre- 
senting some of the operational studies where PROM- 
ISE is being used: analysis of the effect of sloshing 
fluids on spacecraft behavior; conceptual studies for 
satellite navigation systems; and performance studies 
of data communication networks. 


154,973 


PB91-218727/GAR PC A04/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Dialogue Structuring. 

J. van der Leeuw, and A. M. C. van Rijn. c1990, 53p 
REPT-90-89 


In many projects interactive natural language dia- 
logues are used as a means to communicate with the 
user. Apart from syntactic and semantic problems a 
pragmatic problem emerges during this dialogue: How 
can the authors describe the structure of such a dia- 
logue. A formalism which formalizes the structure is 
essential for the development of an implementation of 
a dialogue system which is able to conduct such a dia- 
logue. In the paper the formalism consisting of a logi- 
cal language and a sequent transition system is de- 
scribed. The description is preceded by a brief study of 
literature on some methods useful for structuring a dia- 
logue. The study forms the basis of the motivation 
given for the choice of the formalism used. The de- 
scription of the formalism is followed by a description 
of some modules necessary to the formalism. The 
paper finishes with some concluding remarks. 


154,974 


PB91-219386/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

Extended Term Rewriting Systems. 

J. W. Klop, and R. de Vrijer. Jan 91, 28p IR-242 


The authors consider some extensions of the usual 
term rewrite format, namely: term rewriting with condi- 
tions, infinitary term rewriting and term rewriting with 
bound variables. Rather than aiming at a complete 
survey, they discuss some aspects of the three exten- 
sions. 
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154,975 

AD-A236 357/0 Not available NTIS 
Naval Research Lab., Orlando, FL. Underwater Sound 
Reference Detachment. 

Nearfield Calibration Arrays for Acoustic Wave- 
field Determination. 

A. L. Van Buren. 1991, 9p 

foros Pub. in IEEE Instrumentation and Meas- 
urement Technology Conference (Enhancing Produc- 
tivity with Instrumentation and Measurement Technol- 
ogies), p279-282, 14-16 May 91. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


154,976 

AD-A236 361/2/GAR PC A01/MF A01 
Sarcos Research Corp., Salt Lake City, UT. 
STM-Based Hydrophone Sensors. 

Progress rept. no. 1, 1 Mar-15 May 91. 

15 May 91, ip 

Contract N00014-91-C-0071 


Detailed PERT charts have been made up, which iden- 
tify project tasks and subtasks, the responsible individ- 
uals, and their monthly time allocations. Subcontracts 
have also been prepared; Preliminary hydrophone 
transducer packages have been designed, incorporat- 
ing tunneling transducer elements. Single-chip, inte- 
grated (sensor plus power electronics plus multiplex- 
ing) designs are presently under consideration; Calcu- 
lations of membrane deflections and frequency re- 
sponses versus membrane dimensions, consistent 
with tunneling sensitivities, are presently underway; 
Electronic interfaces and power requirements are 
being investigated; and Consultant agreements, and 
tasks, have been initiated. 


154,977 

AD-A236 403/2/GAR 
Woods Hole Oceanographic Institution, MA. 

USS MONITOR Survey: 3-D Sonar and Navigation 
Processing. 

Technical rept. 

W. K. Stewart, and S. R. Gregg. 31 Aug 90, 40p 


PC A03/MF A01 


As part of the 1987 expedition to the USS Monitor 
wreck site, conducted by the National Oceanographic 
and Atmospheric Administration and the U.S. Navy, 
the Deep Submergence Laboratory undertook a three- 
dimensional sonar survey of the sunken ship. A down- 
ward-looking, mechanically-scanned profiling sonar 
(Mesotech 971) was mounted on the Navy’s Deep 
Drone ROV, which was fitted with a good quality atti- 
tude measurement package. A real-time processor 
collected data from the sonar, from an external long- 
baseline system, and frorn the attitude package. While 
on site, the measurements were filtered and merged to 
from a composite depth map of the survey area. Later 
postprocessing of the survey data was undertaken of a 
research basis, as part of a program for developing 
real-time survey techniques. A discrete, steady-state 
Kalman filter was used to estimate position and atti- 
tude for real-time processing. Through smoothing can 
produce better results, all post-cruise modeling used 
the same technique to simulate real-time performance. 


154,978 

AD-A236 407/3/GAR PC A04/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Maximum Likelihood Estimation Applied to Target 
Motion Analysis Using Second Order Derivatives. 
J. H. De Vlieger. Apr 91, 69p FEL-89-A193, TDCK- 
90-4526 


The tracking problem of unknown marine platforms 
using passive sonar measurements is generally re- 
ferred to as Target Motion Analysis (TMA). This report 
describes the application of a Maximum Likelihood Es- 


timation (MLE) method to obtain position and velocity 
estimates of a platform when bearing angle and fre- 
quency measurements are available from a passive 
sonar system. The frequency measurements are relat- 
ed to one or more cardinal frequency peaks from the 
radiated frequency spectrum by the platform. The MLE 
method offers the opportunity to use a multi-leg model, 
i.e. the platform to be localized is assumed to move 
according to a piecewise linear track, where each part 
is referred to as a leg. On each leg constant course 
and speed is assumed. Additionally, bearing and fre- 
quency measurements related to bottom reflections of 
the acoustical signals can be used. 


154,979 

AD-A236 566/6/GAR PC A03/MF A01 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 

Null-Steering Performance Degradation Due to 
Sensor Element Position Measurement Errors. 
Technical memo. 

aa Tober. 31 Jul 89, 33p Rept no. NUSC-TM-89- 

{ 


This paper examines the performance degradation of 
a linearly-constrained, optimum beamformer designed 
to steer nulls in the direction of interfering sources. 
The proposed beamformer is optimum in the sense 
that beamformer response to ambient noise uncorre- 
lated with the signals and interferers is minimized. 
Beampattern nulls and the maximum response axis 
(MRA) are steered in any desired direction by applying 
the method of Lagrange multipliers to constrain the 
beamformer directional response and then the output 
power is minimized subject to these constraints. The 
receiving array is allowed arbitrary spatial configura- 
tions in the analytical treatment, but specific, near- 
planar configurations are used in computer simulations 
of the algorithm. The measure of performance used is 
the ratio of output power due to sources in the direc- 
tions of steered nulls to the power due to a source in 
the direction of the steered MRA. This ratio is exam- 
ined as the error in measurement of sensor locations 
increases. An upper bound on this ratio is derived in 
terms of the maximum sensor element position meas- 
urement error. Computer simulations indicate that the 
upper bound derived is conservative. (Author) 


154,980 

AD-A236 567/4 Not available NTIS 

Naval Oceanographic and Atmospheric Research 

Lab., Stennis Space Center, MS. 

Effects of Sound Speed on the Shape of the Ocean 

Impulse Response. 

Proceedings reprint. 

R. L. Field, and M. K. Broadhead. 1991, 14p 

NOARL-PR-90-051-244, SBI-AD-E040 012, 

—— at a workshop held in La Spezia, Italy on 4-8 
un 90. 

Availability: Pub. in Ocean Variability and Acoustic 

Propagation, p57-68 1991. Available only to DTIC 

users. No copies furnished by NTIS. 


The effects of sound speed on the shape of the ocean 
impulse response measured within the shadow zone 
are investigated at a range of 12 km and depths of 
489, 677, and 841 m. Measured impulse responses 
are computed by cross-correlating received signals at 
these depths with a source replica of 35-55 Hz band- 
width. Time waveform envelopes of the measured re- 
sponses are compared with envelopes computed by a 
time-domain parabolic equation model for three sound 
speed cases. It is found that the envelopes of these 
responses are predictable enough to remove propaga- 
tional distortion by deconvolving the data envelope 
with the model envelope and thus extract useful 
source signal characteristics. 


154,981 

AD-A236 838/9/GAR PC A04/MF AO1 
Naval Postgraduate School, Monterey, CA. 
Transformation of a Finite-Element Model of a Pi- 
ezoelectric Spherical Shelli Transducer from a 
Nodal to a Spherical Harmonic Function Represen- 
tation. 

Master's thesis. 

K. A. McLean. Jun 90, 66p 


A new method of array modeling which will be used to 
predict the performance of low frequency active sonar 
arrays is being investigated. In support of this effort, a 
network representation of a spherical shell piezoelec- 
tric transducer was developed. The transducer was 
modeled using the finite-element code MARTSAM, 





from which a nodal description of the transducer was 
obtained. A procedure was developed to reduce and 
transform the nodal description of the transducer into 
a spherical harmonic description. The spherical har- 
monic description of the transducer was computed at 
two frequencies, 112.5 Hz and 1125.3 Hz, correspond- 
ing to values of ka of 0.1 and 1.0, respectively where a 
is the radius of the sphere. 


154,982 

AD-A236 903/1/GAR PC A03/MF A01 
Naval a School, Monterey, CA. Dept. of 
Operations Research. 

Technique for Assessing Short Baseline Array Tilt 
Errors. 

Technical rept. 

R. R. Read. May 91, 32p Rept no. NPSOR-91-13 


The coherence of three dimensional position locations 
determined from a splicing together of positions gener- 
ated by contiguous short baseline tracking arrays is 
quite sensitive to the orientations of the individual 
arrays.. These orientations can be checked with the 
use of long baseline methods applied to the signal ar- 
rival times at a triplet of sensors, each from a different 
array, but representing the same sound source. The 
report presents a sharp algorithm for accomplishin 
this. It operates in three dimensions and tests out well 
in the cases attempted. 
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154,983 
N91-24474/9/GAR 
(Order as N91-24472/3/GAR, PC A06/MF 
A01) 


Defence Research Establishment, Ottawa (Ontario). 
ECCM Advantages of Adaptive Digital Pulse Com- 
pression. 

G. R. Painchaud, and M. Blanchette. cFeb 91, 8p 

In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 8 p. 


The Electronic Counter-Counter Measure (ECCM) ad- 
vantages of an experimental adaptive i. pulse 
compression (DPC) system are described. This pulse 
compression system is implemented by a complex cor- 
relation between the transmitted waveform and the 
signal received by the radar. Central to the adaptability 
of this unit is the use of high speed VLS! digital ICs 
which permit bandwidths of up to 10 MHz, waveform or 
pulse code on each transmission. The DPC unit is in- 
tended to be used in a multifunction radar (MFR) which 
would employ many different waveforms. The objec- 
tive is to describe how waveform adaptability can be 
used as an ECCM technique. Examples of its use as a 
counter-measure a — both ESM (Electronic Sup- 
port Measures) and ECM (Electronic Counter Meas- 
ure) systems are given. Both denial and deceptive 
ECM are considered. 


154,984 
N91-24475/6/GAR 
(Order as N91-24472/3/GAR, PC —_ MF 
01 


Magnavox Co., Fort Wayne, IN. Government and In- 
dustrial Div. 

SATURN: The Next Generation Radio for NATO. 

J. F. my and T. M. Schuerman. cFeb 91, 9p 

In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 9 p. 


The Second Generation Antijam Tactical UHF Radio 
for NATO (SATURN) system is described along with 
the URC-126 radio which will meet SATURN require- 
ments when it enters production for the USAF. As its 
name implies, the system approach was jointly devel- 
oped with NATO countries as STANAG 4372. It is de- 
signed to meet UHF Voice and data communication 
requirements into the next century. The URC-126 radio 
will replace the ARC-164, and is being developed by 
the USAF as part of its Have Quick antijam g a. 
The URC-126 will be the first of several SATURN 
radios. It has completed Full Scale Engineering Devel- 
opment and Qualification Testing using the USAF 
Have Quick 2A Fast Frequency Hopping (FFH) mode 
which is a precursor of SATURN. Production radios will 
have the full SATURN oon. The AF has also de- 
veloped and qualified the GRC-234 which uses the 
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Have Quick 2A FFH mode. Additionally, a SATURN 
radio is now in development for the European Fighter 
Aircraft (EFA). 


154,985 
N91-24476/4/GAR 
(Order as N91-24472/3/GAR, PC A06/MF 
AO 


1) 
eles, CA. 
Tradeotts for Selected 


Aerospace o- Los A 
Overview of Survivabil 
Eccm Waveforms. 

D. P. Olsen. cFeb 91, 8 
In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 8 p. 


While frequency spreading is the major contributor to 
antijam capability, it is usually of little help in nonfre- 
quency selective scintillation caused by high altitude 
nuclear explosions or the natural ionosphere. The se- 
lection of modulation, coding, and int leaving param- 
eters are the main determinants of a signal’s perform- 
ance in scintillation. These waveform features also in- 
fluence the performance in jamming. The performance 
of slow frequency hopped waveforms is compared. 
The waveforms examined are the various combina- 
tions of modulation, coding, and decision type shown 
for DPSK and BPSK or MSK with rate 1/2 K = 7 con- 
volutional coding or rate 1/4 concatenated coding and 
with hard or soft decisions. These comparisons are 
done for the environments of additive white Gaussian 
noise (AWGN), noise with scintillation, and for jam- 
pers The performance differences range from 5 dB in 

N to over 14 dB in certain inadequately inter- 
leaved partial band jamming cases. MSK with soft de- 
cision rate 1/4 coding outperformed DPSK with hard 
decision rate 1/2 coding in every case. Only the data 
communication and not the link acquisition waveforms 
is addressed. 


154,986 
N91-24477/2/GAR 

(Order as N91-24472/3/GAR, PC A06/MF 

A01) 


Aerospace Corp., Los Angeles, CA. 

Concatenated Coding with Two Levels of Inter- 
leaving. 

S. Lim, and M. Newhouse. cFeb 91, 10p 

In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 10 p. 


A performance evaluation of an electronic counter 
counter measure (ECCM) communication system in a 
worst case partial band noise and partial band tone 
jamming scenario is documented. The ECCM commu- 
nication system is composed of two levels of channel 
coding (concatenated coding) and two levels of inter- 
leaving. An analysis was performed for a concatenated 
code consisting of either a Reed-Solomon or a convo- 
lutional outer code and a conventional inner code, and 
the decoded bit error rates for typical binary modula- 
tion schemes (BPSK and DPSK) were obtained. The 
performance of these coded waveforms was com- 
pared with convolutionally encoded systems with re- 
spect to the required E sub b/N sub j to achieve an 
overall bit error rate of 10(exp -5). The results demon- 
strate a significant coding gain achievable from sys- 
tems which adopt concatenated coding. 


154,987 
N91-24478/0/GAR 
(Order as N91-24472/3/GAR, PC ange 


Charles Stark Draper Lab., Inc., Cambridge, MA. 
Advanced ECCM Techniques for GPS Processing. 
E. Balboni, J. Dowdle, J. Przyjemski, and E. Mallery. 
cFeb 91, 12p 

In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 12 p. 


Two advanced Electronic Counter Countermeasures 
(ECCM) enhancement techniques were shown to 
greatly improve the antijam performance of Global Po- 
sitioning System (GPS) receivers. The first method, 
Amplitude Domain Processing (ADP), is a nonlinear 
precorrelation processing technique which adapts to a 
changing ECM environment and exploits the statistical 
properties of strong nonGaussian jammers to signifi- 
cantly reduce their effectiveness. ADP was demon- 
strated in hardware against a heavily jammed GPS 
signal; measured performance shows a reduction in 
continuous wave (CW), pulsed CW and swept = 
jammer power of 36, 25, and 26 dB qe eneg thing 

second technique, Extended Ra Adaptive Track- 
ing, is a correlation process which optimally adjusts 
tracking loop bandwidths and multiple correlator 


154,990 


weights in response to changing levels of GPS signal 
dynamics and ECM power levels. The extended range 
feature tolerates the 


guard against loss-of-lock under exceptionally severe 

combinations of jamming and dynamics. Analysis and 
simulations have shown that this technique can extend 
the receiver tracking threshold by an additional 26 dB. 


154,988 
N91-24479/8/GAR 
(Order as N91-24472/3/GAR, PC seat 


Communications Research Centre, Ottawa (Ontario 
Improving the ECCM Performance of Fast Re 


2 Hopping by Diversity 

2 elstead, and T. A. Gulliver. cFeb 91, 11p 

In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 11 p. 


The antijam performance of fast frequency hopping 
spread spectrum communications is proportional to 
the ratio of the spread bandwidth to the hop rate. In 
fast hopping, there are L greater than or = 1 a 
data symbol transmitt In the presence of very 
strong jammers, improvement of the antijam perform- 
ance may be eked Extra Electronic Counter Coun- 
ae (ECCM) performance can be obtained by 
pon lag ng ap L, in a process called diversity 
ining. To date, the predominant type of diversity 
pppoe uses — wee miays ae f to — ~ ray 
of 6 vel eee ee on a few o 
hops. Normalized envelope lene Gaeeen > is the 
best example of this type. led the 
moment subtraction method, is i 
of both types are described and then error perform- 
ance results are presented for very large noise and 
multitone jamming (SJR = 0 dB). It is found that bit 
error rates as high as 0.4 can be reduced to less than 
0.1 for L less than 10 by both types of diversity combin- 
ing and that one of the moment methods does even 
better than the baseline NED method. 


154,989 
N91-24480/6/GAR 

(Order as N91-24472/3/GAR, PC — 

01) 

SHAPE Technical Center, The Hague (Netherlands). 
Overview of ECCM Factors in Milsatcom Systems. 
M. Safak. cFeb 91, 12p 
In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 12 p. 


The relative significance of the factors affecting the 
Electronic Counter Countermeasure (ECCM) lorm- 
ance of MILSATCOM systems are identified and dis- 
cussed. These factors are identified through the per- 
formance predictions for MILSATCOM systems, oper- 
ating with geostationary satellites, under up- and 
downlink jamming. The factors influencing the system 
performance against signal pot yy pel and repeat 
back jamming are also discussed. A _— 
Waateties deena Gimamamaschepuamntin 
and EHF bands) on the ECCM factors. 


154,990 
N91-24481/4/GAR 
(Order as N91-24472/3/GAR, PC — 


01) 
Aerospace Corp., Los A 
Performance of MILSATCC COM on Antenna 
— in Pulse Jammer Environments. 
. B. Gail, and |. M. Weiss. cFeb 91, 6p 
In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 6 p. 


MILSATCOM antennas which use a linear gradient 
adaptive nulling algorithm to cancel interference re- 
spond differently to pulse jammers than to continuous 
wave (CW) jammers with the same output power. 
For a pulse jammer, the antenna adapts to cancel the 
interference when the jammer is on and recovers 
toward the unadapted state when the jammer is off. 
The adaptation time constants are approximately pro- 
portional to the received jammer signal power and the 
system noise respectively; the attack time constant is 
nerally much smaller than the release time constant. 
n effective pulse jammer exploits this time depend- 
ence to prevent the antenna from fully cancelling the 
interference. For a particular antenna system, the 
worst case pulse jammer for a given waveform can be 
expected to occupy a well defined region tag 
ating space defined by the aspect angles 
power, jammer power, duty cycle, and pulse repetition 
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frequency (PRF). The effect of each of these param- 
eters on antenna performance is studied for a multiple 
pulse jammer environment. The worst case operating 
space is identified for typical MILSATCOM antennas 
and the characteristics of the operating space are 
compared. 


154,991 
N91-24483/0/GAR 
(Order as N91-24472/3/GAR, PC A06/MF 
AO 


1) 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 
Modulation Quality Factor for Low Probability of 
Intercept (LP!) Communications Systems. 
G. Prescott, L. Gutman, and D. Connolly. cFeb 91, 


6p 
In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 6 p. 


LPI (low probability of intercept) system quality factors 
were developed in a previous effort in order to provide 
a quantitative analysis tool for the system engineer to 
employ in evaluating the effectiveness of LPI tech- 
niques in the presence of jammers and intercept re- 
ceivers. These LPI system quality factors were derived 
from the system link equations which describe the 
signal power gains and losses as a function of system 
link parameters. The issue is examined of LPI modula- 
tion by defining the modulation quality factor. The LPI 
modulation quality factor is a measure of the covert- 
ness of a particular type of modulation when detection 
is attempted by a particular type of intercept receiver. 
The utility of this quality factor is illustrated by exam- 
ples and performance curves which demonstrate the 
concept. 


Infrared & Ultraviolet Detection 


154,992 

AD-A236 521/1 Not available NTIS 

Physics and Electronics Lab. RVO-TNO, The Hague 

(Netherlands). 

Meteo and Irradiation Data during BEST TWO, 
rmeion. 


Mou 

Final rept. 

y a Janssen. Apr 91, 44p FEL-90-A368, TDCK-91- 
1 


In August 1990 the BEST TWO experiments were held 
at Camp Mourmelon, organized by NATO AC243 P04 
RSG15 group. During their |. periods the re- 
search group infrared (IR) of FEL TNO (Netherlands) 
collected several meteo and irradiation data for sup- 
port and validation of their transmission, and infrared 
contrast experiments. Meteo data consist of ambient 
temperature, relative humidity and windspeed. Visual 
hemispherical radiation on a horizontal surface is 
measured together with visual radiation on five sides of 
a cube (top and four vertical sides) and visual irradia- 
tion on three boards with elevation angles of 90, 60 
and 30 degrees. For support of experiments in the in- 
frared wavelength range, apparent temperatures of a 
vertical black and white board were measured. 


154,993 ; 
PATENT-4 947 465 Not available NTIS 
Department of the Navy, Washington, DC. 

Method of Laser Discrimination Using Stimulated 
Luminescence. 

Patent. 

V. K. Mathur, and K. Chakrabarti. Filed 25 Jul 89, 
patented 7 Aug 90, 5p AD-D014 897/3, PAT-APPL- 
7-385 032 

Supersedes PAT-APPL-7-385 032, AD-D014 495. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method of determining the nature of an unspecified 
laser source using the optically and thermally stimulat- 
ed luminescence characteristics of a single MgS phos- 
phor doped with either Ce, Sm or Eu, Sm ions. The 
doped MgS phosphor is first exposed to charging radi- 
ation thereby allowing electron trapping, the phosphor 
is exposed to the energy of an unspecified laser 
source which frees the tr: electrons. The freed 
electrons are then available for recombination which 
results in a specific color luminescence indicative of 
the type of laser source. 


94 VOL. 91, No. 20 


Nuclear Explosion Detection 


154,994 


DE91011443/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Results of an analysis of pre-collapse NTS seismic 
data using split array cross-correlator processing. 
W. E. Doll. 31 Jul 90, 30p UCRL-CR-107062 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In this study, the authors applied the split array cross- 
correlation method to a set of pre-collapse data from 
the Nevada Test Site. The motivation for the study 
came from preliminary tests of the method on data 
from an Imperial Valley flow test, in which the location 
of the event fell close to the location of the injection 
well, implying that the method might be effective for 
noisy or ~~ signal detection. This study, a 
NTS data, is the first detailed analysis of the SA 
technique for location of seismic events. This study 
demonstrates that cross-correlation must be used very 
carefully, if it can be used at all, for locating primary 
seismic events. Radiation patterns and local structure 
which cause significant variations in the waveform can 
make cross-correlation techniques unreliable. Further 
study is required to determine whether such methods 
can be used effectively on enveloped traces. At a mini- 
mum, a large array or a set of dense arrays would be 
needed to locate events. When it is reasonable to 
assume similar waveforms at all stations in an array, 
the evidence in this report indicates that the SACC 
method is robust over a wide range of values of the 
control parameters. Because it provides an estimate of 
the likelihood for each point in a grid, the SACC 
method would be useful in noisy data where the ap- 
proximate location of the epicenter is known. The 
images formed by SACC processing could be treated 
as a type of probability contour map for such data. 5 
refs., 12 figs. 


Radiofrequency Detection 


154,995 


AD-A236 480/0/GAR PC A04/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Validation of Diffraction Theory by Means of Ex- 
tensive Measurements, Part 1. (Validatie van een 
Diffractietheorie Door Middel van een Groot 
Aantal Metingen Deel 1). 

Final rept. 

J. F. Koppelmans. Apr 91, 71p FEL-91-B043, TDCK- 
TD91-0983 

Abstract in English and German. 


In the FEL computer model the radar cross section of 
arbitrary objects is calculated by applying geometrical 
optics and physical optics. In order to perform the 
computations more accurately, the model also ac- 
counts for diffraction phenomena. This report presents 
a large number of measurements and simulations car- 
ried out to validate the diffraction theory implemented. 
During the analysis of the results, it turned out that 
there was a large difference between measurements 
using horizontal polarization and those using vertical 
polarization. At vertical polarization the measurements 
and simulations generally showed good agreements. 
At horizontal polarization, however, large differences 
between the measurements and the simulations oc- 
curred. Further analysis showed that these differences 
were most likely due to the fact that the implemented 
diffraction theory does not account for multiple diffrac- 
tion. Apart from that, the anechoic chamber caused 
problems because of its or high clutter level, 
which was in the same order of magnitude as the 
measured signals. For further validation efforts, it is 
therefore recommended to include multiple diffraction 
in the computer model and to perform new measure- 
ments under better controlled circumstances. 


154,996 


AD-A236 644/1/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 


jeer aw pa Spectral Analysis for a Space- 
Based Radar. 


Final rept. 
E. L. Mokole. 10 May 91, 43p Rept no. NRL-9327 


The impact of worst-case, ionospheric scintillations on 
the clutter-Doppler spectrum is analyzed for a space- 
based radar that operates between 100 and 1300 
MHz. Analytical expressions for the spectrum are de- 
rived for a narrow, Gaussian antenna beam. For 
normal system parameters, the analytical expressions, 
combined with data from the Defense Nuclear Agen- 
cy’s Wideband satellite experiment, are used to com- 
pare the relative significance of the components of the 
clutter-Doppler spread for a range cell and to obtain 
the clutter-Doppler spread over the antenna’s main- 
lobe. In addition, lower bounds are determined on the 
achievable reduction in the clutter-Doppler spread of a 
system. 


154,997 

AD-A236 648/2/GAR PC A07/MF A01 
Moore School of Electrical Engineering, Philadelphia, 
PA. Dept. of Electrical a 
Adaptive Beamforming Algorithms for High Reso- 
lution Microwave Imaging. 

Final rept. Sep 87-Feb 90. 

B. D. Steinberg, and B. Kang. Apr 91, 149p 

Contract F30602-88-D-0025 


Two types of algorithms for self calibrating distorted 
antenna arrays are presented and evaluated. Both 
successfully convert badly distorted phased arrays 
into diffraction-limited systems. One group is called the 
dominant scatterer class; each of the several algo- 
rithms in this class develops a correction weight vector 
from the radar echoes of one or more scatterers 
having large radar cross section. The second is the 
spatial correlation class. This group of algorithms de- 
termines the weight vector from the spatial correlation 
function of the measured radiation field from targets 
and clutter. Tests are conducted with simulation and 
with high resolution radar data of airborne and ground 
based targets. The spatial correlation algorithms are 
less sensitive to the source distribution (targets and 
clutter locations) and therefore are preferred for a gen- 
eral radar environment. These algorithms require more 
computation than those based upon dominant scat- 
terers. Relative computation times are measured and 
presented. 


154,998 
N91-24489/7/GAR PC A04/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Science Program for an Imaging Radar Receiving 
Station in Alaska. Report of the Science Working 


Group. 
1 Dec 83, 57p NAS 1.26:188194, NASA-CR-188194 
Original Contains Color Illustrations. 


It is argued that there would be broad scientific benefit 
in establishing in Alaska an imaging radar receiving 
station that would collect data from the European 
Space Agency’s Remote Sensing Satellite, ERS-1. 
This station would acquire imagery of the ice cover 
from the American territorial waters of the Beaufort, 
Chukchi, and Bering Seas. This station, in conjunction 
with similar stations proposed for Kiruna, Sweden, and 
Prince Albert, Canada would provide synoptic cover- 
age of nearly the entire Arctic. The value of such cov- 
erage to aspects of oceanography, geology, glaciolo- 
gy, and botany is considered. 


154,999 

PATENT-4 944 679 Not available NTIS 
Department of the Navy, Washington, DC. 

Generic Radar Display. 

Patent. 

J. H. Allen, and R. S. Reif. Filed 2 Oct 89, patented 
31 Jul 90, 11p AD-D014 884/1, PAT-APPL-7-416 
201 


Supersedes PAT-APPL-7-416 201. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The invention relates to the field of training devices, 
and in particular to simulators for the display of radar 
data. The invention is adaptable in that its software 
can be modified for compatibility with a variety of target 
generators. When the invention is appropriately in- 
structed, it will interact with the generator to create an 
accurate and responsive visual display of the data pro- 





vided by the generator in accordance with settings se- 
lected by the user. The present invention is a system 
for accepting simulated radar display information from 
a target generator and displaying that information on a 
simulated radar display console. It comprises a gener- 
al purpose computer that has been prepared to moni- 
tor the user inputs on the front panel of the console, 
acquire data from and communicate with the genera- 
tor, and implement the functions indicated by the user 
that normally are performed by specially built hard- 
ware. Preparation of the computer refers to the selec- 
tion of appropriate boards and additional hardware, 
and to the use of an adaptable application software 
system. First, the software system initializes and tests 
the radar display system. Then, the normal operational 
mode of the software program is entered if no errors 
are detected. 


Seismic Detection 


155,000 

AD-A236 984/1/GAR PC A07/MF A01 
ENSCO, Inc., Springfield, VA. 

High Frequency Array Studies of Long Range Lg 
Propagation and the Causes of Lg Blockage and 
Attenuation in the Eurasian Continental Craton. 
Volume 2. 

Final rept. 29 Sep 89-30 Jan 91. 

D. R. Bau ‘dt. 21 Mar 91, 135p SAS-TR-91-50- 
VOL-2, PL-TR-91-2059-VOL-2, 

Contract F19628-89-C-0030 


An investigation was conducted of the nature of Lg 
| ars mg from the Soviet test site at Novaya 

‘emlya as recorded by array sensors to the south, in- 
cluding the new regional arrays ARCESS and 
NORESS, and the teleseismic Graefenburg array, lo- 
cated near the recently installed GERESS regional 
array. This study is important because of the recently 
announced intention of the Soviet Union to shift their 
underground nuclear testing activities from the test 
site near Semipalatinsk to Novaya Zemlya. A second 
study follows up earlier ones of long range Lg propaga- 
tion from nuclear explosions in the continental plat- 
form and shield regions of the USSR; the present 
study gives geological interpretations of the efficiency 
of Lg propagation. The overall conclusion of these 
studies is that heterogeneity in the upper earth crust, 
sometimes referred to as the ‘granitic layer,’ seems to 
be the primary factor in blockage of Lg. Whenever a 
large part of the granitic layer is replaced in a confined 
region as in a basin, by lower velocity sediments, such 
that there is a large velocity contrast between the 
basin sediments and the surrounding granitic rocks, Lg 
waves appear to be trapped in the basin and are at- 
tenuated by repeated reverberations in the basin. As a 
result, Lg waves are delayed, diverted, scattered, and 
blocked, such that their recorded amplitudes are much 
reduced compared with what is expected from anelas- 
tic attenuation. Effects of Lg blockages need to be 
taken into account whenever Lg amplitudes are used 
for yield estimation and event identification. 


155,001 

DE$1012641/GAR 

Colorado School of Mines, Golden. 
tional methods for improving the resolu- 

be Sosmaber th {s00-Sept ber 14, 1991 

report, lem \ em ‘ ‘ 

K. Larner, and D. Hale. May 91, 24p DOE/ER/ 

14079-6 

Contract FG02-89ER14079 

Sponsored by Department of Energy, Washington, DC. 


We have developed and refined an interactive algo- 
rithm that characterizes geologic structure as a con- 
strained Delauney mesh, an optimum triangulation of a 
medium based on supplied node points along with 
constraints that certain edges of triangles (e.g., those 
associated with geologic interfaces) be fixed. The tri- 
angulation uses spatial data structures that contain an 
adjacency topology of the model that enables all trian- 
gles to be aware of and communicate with their neigh- 
bors. Ray tracing of seismic waves through the mesh 
of triangles is then particularly efficient use ray 

aths know which triangle they are entering when they 
amo a previous one, and, with the chosen character- 
ization of velocity structure, ray paths are simply pa- 
rabolas within each triangle. With this ray tracing, we 
have implemented the method of Gaussian beams for 
efficient, interactive generation of synthetic seismo- 


PC A03/MF A01 


ams on an IBM RS/6000 advanced workstation. 
rrent is aimed at extending the method to 
three-dimensions, wherein the triangles become tetra- 
hedra, and to make the model generation and modifi- 
cation fully interactive. We have also developed a new 
approach to doing migration for media in which veloci- 
ty does not vary laterally. With care taken to minimize 
grid dispersion, this approach, which operates in the 
time-wavenumber-domain, is capable of accurately im- 
aging reflections from interfaces at and beyond 90 de- 
grees, such as happens for overhanging salt domes. A 
selection of other developments are summarized, as 
well. 15 refs., 4 figs. 


155,002 

PB91-212621/GAR PC A08/MF A02 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Analysis of Near-Source Waves: Separation of 
be ag Types Using Strong Motion Array Record- 


ings. 
R. B. Darragh. Jun 88, 160p UCB/EERC-88/08, 
NSF/ENG 5 

Grant NSF-CEE84-17856 

See also PB86-214343. Sponsored by National Sci- 
ence Foundation, Washington, DC. 


Algorithms are developed for the separation and iden- 
tification of seismic wave types in the near-source 
region. Two a earthquakes recorded by over 
twenty-five digital, three component accelerometers 
that make up SMART 1 (Strong Motion Array Taiwan 
1), are used to demonstrate the methods. A sub-array 
of the SMART 1 array, consisting of the center station 
and the inner and middle rings, is used to analyze the 
ground acceleration wavefield. Two complimentary 
analyses of the cross-spectral matrix are applied to the 
three rotated components of ground acceleration. Fre- 
quency-wavenumber spectral analysis demonstrates 
that the mixture of wave types that propagated across 
a 2 km radius sub-array was different for the two earth- 
quakes. In contrast, the polarization of the wavefields 
over the 2 km sub-array was similar for the two earth- 
quakes. For both earthquakes, polarized (coherent), 
broadband P-wave energy and S-wave energy, signifi- 
cantly different than noise at the 95 percent confi- 
dence level, was observed. A crustal anomaly or ‘het- 
py yee scattering center’ has been located 1 to 
1.5 km southeast of array center and is estimated 
to be at a depth between 1.5 and 2.0 km. 


General 


155,003 

AD-A236 923/9/GAR PC A02/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Geometric Characterization of Eigenvalues of Co- 
variance Matrix for Two-Source Array Processing. 
Professional paper. 

S. |. Chou. May 91, 6p 


For a two-source array processing scenario, normal- 
ized eigenvalues’ expressions lambda sub 1 and 
lambda sub 2 are reduced to forms depending only on 
a real triplet: phase-dependent, variable xi, phase-in- 
dependent variable eta, and a certain power ratio is 
confined to an isosceles-like region. We characterize: 
(1) this isosceles-like region and the many-to-one 
mapping from the Cartesian product of the temporal 
and spatial correlation unit-disks onto this region; (2) 
the behavior of the eigenvalues and their ratio as func- 
tions of the real triplet with respect to array processing, 
and; (3) a characterization of Speiser’s eigenvalues 
bounds specialized to the two source scenario. 


155,004 

AD-A236 924/7/GAR PC A02/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Eigenvalues of Covariance Matrix for Two-Source 
Array ing. 

Professional paper. 

S. |. Chou. May 91, 7p 


Eigenvalue weighting appears in some noise subspace 
methods, in parametric signal subspace fitting meth- 
ods, and in nonparametric subspace adaptive nulling 
beamforming. For a two-source array processing sce- 
nario, normalized eigenvalues’ expressions lambda 
sub 1 and lambda sub 2 are reduced to forms depend- 
ing only on a real triplet: indent variable xi, 
phase-independent variable eta, and power ratio is 


155,007 


ELECTROTECHNOLOGY 


(1) this isosceles-like region and the many-to-one 
mapping from the Cartesian product of the temporal 
(2) the behavior of the ei i 
functions of the real triplet analytically and 
Cally with respect to array processing. 


ELECTROTECHNOLOGY 


Antennas 


155,005 
AD-A236 422/2/GAR 
—— ea. NY. 
a 

Array Antenna. 
Final rept. Oct wry 90. 
< — and A. Gayer. May 91, 173p RL-TR- 
Contract F19628-87-C-0096 


PC A08/MF A01 
Reconfigurable 


The Government has a future requirement to operate 
several systems simultaneously from a common aper- 
ture. A technique has been studied to accomplish this 

jecti ee eee 


of 

shifter. The filters are used to partition the ri 

ble aperture into several simultaneously operating an- 
tennas. The attenuator provides independent illumina- 
tion control while the phase shifters are used to scan 
cone a ane | a iy nd 

r array was i L icated, a 

tested. The results show that the control cir- 
cuit provides the desired aspects of reconfigurability. 


155,006 

AD-A236 545/0/GAR PC A03/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Fast Determination of the Element Excitation of an 
Active Phased Antenna. 

PA..3 Van Hezewijk. Mar 91, 19p Rept no. FEL-91- 
Abstract in Dutch and English. 

The far field radiation pattern of an active phased array 
antenna is determined by the excitation of its ele- 
ments. The amplitude and phase of this excitation can 
be adjusted in an active phased array and have to be 


properly set in order to obtain a desired far field pat- 
tern. This report describes a fast and easy method to 


aspects i 

proved to be very useful in the alignment of the ampli- 
tude and phase settings of the elements of an active 
phased array at § 


155,007 

AD-A236 685/4/GAR PC A04/MF A01 

Naval chm men ite School, Monterey, CA. 
Characteristics. 


Master’s Thesis. 
Y. S. Seo. Jun 90, 53p 


The slot width required for conventional slotlines is 
very narrow when etched on low dielectric constant 
substrates. This poses fabrication difficulties and dis- 
courages the use of slotlines on these substrates. 
However, the slotline is finding increased applications 
in slot antennas. In order to feed the slot antennas, 
alternate structures must be found that relax the fabri- 
cational difficulties. Two such new structures are the 


made of computer 
these structures.(Author) 
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155,008 

AD-A236 711/8/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

Porting of Mainframe-Dependent Antenna Model- 
rng Program (NEC-3) to a 32-Bit Personal Comput- 


Master’ s thesis. 
J. J. Wright. Jun 90, 98p 


The pu —— of this thesis was to demonstrate the fea- 
sibili anne a large mainframe-dependent scien- 
tific RTRAN program, specifically the Numerical 
one netics Code (NEC-3) to a 32-bit personal 
computer. Two systems, an AST Premium 386/33 with 
both Intel 80387 and Weitek w3167 math co-proces- 
sors and a Definicon DSI-780 using a Motorola 68020 
CPU and 68881 math co-processor, were used with 
several 32-bit FORTRAN 77 compilers. Results show 
that when Nec-3 was promoted to full double preci- 
sion, complete accuracy was maintained while suffer- 
ing only a 12% increase in execution time over single 
precision. Testing also revealed that the double preci- 
sion Weitek version is 30% faster than the 80387 ver- 
sion. Some small inaccuracies remain; however, the 
same results were obtained by both the Naval Post- 
= School mainframe’s new IBM VS2 FOR- 

RAN 77 compiler and the personal computer FOR- 
TRAN 77 compilers. This indicates that the bug is in 
the NEC-3 code, vice being hardware or FORTRAN 77 
compiler problem. 


155,009 

AD-A236 934/6/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 
Experimental Investigation of a MM-Wave Planar 
Antenna. 

Master’s thesis. 

G. D. Lambrakakis. Jun 90, 137p 


This thesis investigates a new mm-wave Bilateral Slot 
Line (BSL) antenna and its relation to the Linearly Ta- 
pered Slot Antenna (LTSA). The BSL antenna consists 
of a tapered double-sided slotline and can be viewed 
as two identical LTSAs sandwiched back to back. Di- 
electric substrates with permittivities of 2.33 and 6.0 
were used to construct these antennas. The theoreti- 
cal background, the rr and the performance in 
the frequency range 5-9 GHz of the new microwave 
integrated circuit antenna is presented. The effects of 
several parameters such as dielectric constant, stri- 
pline and slotline characteristic impedance, antenna 
structure, and transition scheme on the radiation pat- 
terns and return loss were experimentally investigated. 
Some relationships between the width of stripline and 
slotline, their characteristic impedance and the dielec- 
tric constant are reported. Guidelines are laid to design 
the LTSA and BSL antennas. (Author) 


155,010 

AD-A237 056/7/GAR PC A14/MF A02 
Rome Lab., Griffiss AFB, NY. 

Proceedings of the 1990 Antenna Applications 
Symposium. Volume 1. 

Interim rept. 

. — Apr 91, 302p Rept no. RL-TR-91-156- 


See. aid Volume 2, AD-A237 057. 


The Proceedings of the 1990 Antenna Applications 
Symposium is a collection of state-of-the-art papers 
relating to phased array antennas, multibeam anten- 
nas, satellite antennas, microstrip antennas, reflector 
antennas, HF, VHF, UHF and various other antennas. 


155,011 

AD-A237 057/5/GAR PC A13/MF A02 
Rome Lab., Griffiss AFB, NY. 

Proceedings of the 1990 Antenna Applications 
a Volume 2. 

Interim rept. 

P. Mayes. Apr 91, 284p Rept no. RL-TR-91-156- 
VOL-2 


See also Volume 1, AD-A237 056. 


The Proceedings of the 1990 Antenna Applications 
S ium is a collection of state-of-the-art 

relating to phased array antennas, multibeam anten- 
nas, satellite antennas, microstrip antennas, reflector 
antennas, HF, VHF, UHF and various other antennas. 


155,012 
N91-24473/1/GAR 
(Order as N91-24472/3/GAR, PC ear +4 


96 VOL. 91, No. 20 


SHAPE Technical Center, The Hague (Netherlands). 
Method to Enhance Azimuth Accuracy by the Use 
of the a Priori Knowledge of the Antenna Pattern. 
W. E. Hoekstra. cFeb 91, 8 

In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 8 p. 


A method is presented to remove sidelobe contamina- 
tion in antenna measurements for a circular scan an- 
tenna. Alt lh the approach described is in principle 
only applicable to situations where the jamming is con- 
stant over one scan of data and requires perfect 
knowledge of the antenna pattern, it is shown that the 
method provides a substantial enhancement if these 
conditions are weakened. The mathematics used are 
not new, but this particular application might be. 


155,013 
N91-24482/2/GAR 
(Order as N91-24472/3/GAR, PC A06/MF 


A01) 
Aerospace Corp., Los Angeles, CA. 
Performance Tradeoff of MILSATCOM Adaptive 
Multibeam Antennas. 
- H. Senensieb, |. M. Weiss, and Y. S. Kim. cFeb 

1, 11p 

In AGARD, Electronic Counter-Counter Measures for 
Avionics Sensors and Communication Systems 11 p. 


MILSATCOM satellite communication applications 
may require servicing a collection of users distributed 
over a localized geographical area in the presence of 
interfering noise sources. Recent interest in such ap- 
plications has focused on the use of adaptive nulling 
antennas to counter interference by shaping the radi- 
ation pattern in response to the signal environment. 
The wage tegen of gimballed multibeam an- 
tennas (GMBAs) are compared for hexagonal and 
square feed arrangements for two reflector diameters. 
Performance is characterized by the percent of the 
coverage area available for communication parame- 
terized by data rate (area coverage mode) and by 
user/jammer separation resolution (spot beam mode). 


155,014 
N91-24609/0/GAR 
(Order as N91-24603/3/GAR, PC A1 . o2) 


Tsukuba Space Center, Ibaraki (Japan). 

Antenna-Pointing Mechanism for the ETS-6 K- 
ind Single Access (KSA) Antenna. 

N. Takada, T. Amano, T. Ohhashi, and S. Wachi. 


May 91, 16p 
a 25TH Aerospace Mechanisms Symposium 
p 77-92. 


Both the design philosophy for the Antenna Pointing 

Mechanism (APM) to be used for the K-band Single 

Access (KSA) antenna system and Ss peiranpe re- 
) 


sults of the APM Engineering Model (EM) tests are de- 
scribed. The KSA antenna system will be flown on the 
Engineering Test Satellite 6 (ETS-6). 


158,015 
N91-24618/1/GAR 
(Order as N91-24603/3/GAR, PC — 


2) 
pooeeent. Inc., Glendale, AZ. Satellite Systems Oper- 


TOPEX High-Gain Antenna System Deployment 
Actuator Mechanism. 

S. R. Jones. May 91, 16p 

In JPL, the 25TH Aerospace Mechanisms Symposium 
p 205-220. 


A deployment actuator mechanism was developed to 
drive a two-axis gimbal assembly and a high-gain an- 
tenna to a deployed and locked position on the Jet 
Propulsion Laboratory Ocean Topography Experiment 
(TOPEX) satellite. The Deployment Actuator Mecha- 
nism requirements, design, test, and associated prob- 
lems and their solutions are discussed. 


Circuits 


155,016 

AD-A236 479/2/GAR PC A03/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 


Design and Evaluation of a GaAs MMIC X-Band 
Active RC Quadrature Power Divider (Ontwerp en 

Evaluatie van een GaAs MMIC X-Band Actieve RC 

Quadratuur). 

Final rept. 

J. C. Henkus. Mar 91, 47p FEL-91-A076, TDCK- 

TD91-0985 

Abstract in —-_ and German. Original contains 

color plates: All DTIC/NTIS reproductions will be in 

black and white. 


This report deals with the design and evaluation of a 
GaAs MMIC X-band active RC quadrature power divid- 
er (QPD). This QPD can be used as part of a vector 
modulator. The chosen QPD topology consists of two 
active first-order RC all-pass networks. This topology 
has been converted into an MMIC design based on the 
DO5ML GaAs process of the Philips Microwave Limeil 
foundry. The design is completely symmetrical except 
for two key-resistors. On-wafer S-parameter measure- 
ments were carried out; a special probe head configu- 
ration has been composed in order to avoid measure- 
ment accuracy degradation associated with the rever- 
sal of the active output of the QPD. The measured 
nominal FR behaviour of the chips complies with the 
simulated behaviour to a very high degree. The optical, 
DC, and RF yield is very large (97%, 83%, and 74% 
respectively). A modification to Takashi’s all- -pass net- 
work has been proposed which offers gain/frequency 
slope control and compensation ability. 


155,017 


AD-A236 795/1/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. School of Applied and Engi- 
neering Physics. 

Ultra-High Frequency Superconductive Devices. 
Final rept. Oct 86-Mar 90. 

R. A. Buhrman. May 91, 25p 

Contract F19628-86-K-0034 


The objective of this research — was to develop 
advanced superconducting tunnel junctions for appli- 
cation in superconducting local oscillators and super- 
conducting mixers operating in the Terahertz (0.2 - 2.0 
THz) frequency regime. The research was focused on 
the development of stable, all refractory, high-critical- 
current-density, small-area tunnel junctions based on 
NbN superconducting thin films. A successful process 
for fabrication of approx. 1 sq. micrometer NbN-MgO- 
NbN Josephson tunnel junctions was developed with 
the junctions having critical current densities equal to 
or greater than 10.000 A/sq. cm. Such junctions were 
found to be very rugged and reliable. In experiments in 
which such junctions were coupled capacitively to a 
nearby, on-chip, Josephson junction detector, the NbN 
junctions were found to be effective voltage-tunable 
oscillators from 300 GHz to above 1.4 Thz. Direct 
measurement of the response of the detector junction 
indicated that the oscillator voltage was typically 1.5 
mV in amplitude. This indicated that the Terahertz os- 
cillator power was of the order of 0.5 uW, of which, due 
to impedance mismatch, 0.01 micro W was typically 
coupled into the detector junction. This power is quite 
adequate for local oscillator applications in Terahertz 
mixer applications that might employ a superconduct- 
ing SIS detector. 


155,018 


AD-A236 912/2/GAR PC AO€/MF A01 
Naval Postgraduate School, Monterey, CA. 

Ku-Band High Power Amplifier System Functiona- 
lity and Operation. 

Master’s thesis. 

C. C. Feng. Jun 90, 123p 


The subsystems and their respective functionality of a 
ku-band high power amplifier are carefully document- 
ed. Figures identifying physical components, — 
contact points, switches, and valves with their labels 
on the system blueprints are presented. These figures 
will be helpful if system performance parameter adjust- 
ments are desired. Operation, maintenance, trouble- 
shooting and testing procedures are also included to 
make this thesis a self-contained operator’s manual 
for the high power amplifier. 


155,019 

DE91012313/GAR PC A03/MF A01 

ane Aerospace Co., Kansas City, MO. Kansas 
ity Div. 





a of parylene coated printed wiring assem- 


J. O. Williams. Apr 91, 22p KCP-613-4557 
Contract AC04-76DP0C613 
Sponsored by Department of Energy, Washington, DC. 


This document describes the recommended method 
for reworking parylene coated Printed Wiring Assem- 
blies (PWAs). Special training is required to success- 
fully rework PWAs that are parylene coated. Parylene 
coating rework should not be attempted on production 
units unless successful parylene coating removal has 
been completed on non-production assemblies. The 
rework procedures described in this document are rec- 
ommended for normal parylene rework. Special situa- 
tions may dictate slight deviation from the methods de- 
scribed herein. 4 figs. 


155,020 
DE91012340/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

High-(Tc) thin-film microelectronics. 

J. Clarke, D. Quan, M. J. Ferrari, A. H. Miklich, and J. 
; Kingston. Nov 90, 20p LBL-29794, CONF-901169- 


Contract ACO3-76SF00098 

International symposium on ger (3rd), 
Sendai (Japan), 6-9 Nov 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A complete microelectronics technology based on 
high-transition temperature superconducting thin films 
requires two key components: a reproducible Joseph- 
son weak link and multilayer process for interconnects. 
Although many kinds of weak link have been studied, 
none is yet satisfactory for circuits invoiving more than 
a few elements. On the other hand, a viable, intercon- 
nect technol has been developed in which two 
YBa(sub 2)Cu(sub 3)O(sub 7-x) films may be either 
electrically isolated or connected via a superconduct- 
ing contact. The junctions and interconnect technolo- 
gy have been used to produce magnetometers involv- 
ing a flux transformer with a multiturn input coil coupled 
to a dc Superconducting QUantum interference 
Device. 36 refs., 6 figs. 


155,021 

DE91012350/GAR 
Lawrence Berkeley Lab., CA. 
Photolithographically patterened thin-film multi- 
layer devices of YBa(sub 2)Cu(sub 3)O(sub 7-x). 

J. J. Kingston, F. C. Wellstood, D. Quan, and J. 
Clarke. Sep 90, 15p LBL-28889, CONF-900944-47 
Contract AC03-76SF00098 

omy superconductivity conference, Aspen, CO 
(USA), 24-28 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


We have fabricated thin-film YBa(sub 2)Cu(sub 
3)O(sub 7-x)-SrTiO(sub 3)-YBa(sub 2)Cu(sub 3)O(sub 
7-x) multilayer interconnect structures in which each in 
situ laser-deposited film is independently patterned by 
photolithography. In particular, we have constructed 
the two key components necessary for a supercon- 
ducting multilayer interconnect technology, crossovers 
and window contacts. As a further demonstration of 
the technology, we have fabricated a thin-film flux 
transformer, suitable for use with a Superconducting 
QUantum Interference Device (SQUID), that includes a 
ten-turn input coil with 6(mu)m linewidth. Transport 
measurements showed that the critical temperature 
was 87K and the critical current was 135 (mu)A at 82K. 
7 refs., 6 figs. 


PC A03/MF A01 


155,022 

DE91012352/GAR 
Lawrence Berkeley Lab., CA. 
Effect of the quantum susceptance on the gain of 
ooo: quasiparticle mixers. 

C. A. Mears, Q. Hu, and P. L. Richards. Sep 90, 16p 
LBL-29588, CONF-900944-46 

Contract emmys he a 

Applied superconductivi 
(USA), 24-28 Sep 1990. 
Energy, Washington, DC. 


A detailed analysis of the effects of the quantum sus- 
ceptance on the performance of superconductor-insu- 
lator-superconductor (SIS) mixers is performed. We 
find that the principal effects of the quantum suscep- 
tance is to change the dc bias at which optimum cou- 
pling of the signal to the mixer occurs, and to change 
the output admittance at the IF frequency, thus chang- 
ing the available gain. 13 refs., 6 figs. (ERA citation 
16:021094) 


PC A03/MF A01 


conference, Aspen, CO 
ponsored by Department of 


155,023 

DE91012651/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Measurement accuracy of macroscopic quantum 
circuits with rf-biased Josephson junction arrays. 
D. H. Dunlap, and R. V. Duncan. 1991, 14p SAND- 
91-0954C, CONF-910623-1 

Contract AC04-76DP00789 

International superconductive electronics conference 
(ISEC ‘91), Glasgow (UK), 25-27 Jun 1991. Sponsored 
by Department of Energy, Washington, DC. 


The dc voltage output from an hysteretic Josephson 
junction which is locked to an ac frequency source dif- 
fers from the ideal Josephson relation if the junction 
drives a current about a closed superconducting cir- 
cuit. The difference in voltage (Delta)V from two hys- 
teretic Josephson junctions driven in series opposition 
is proportional to the difference in their driving frequen- 
cies (Delta)(omega) if the junctions are each biased to 
the nth voltage step. It is shown here, however, that 
(Delta)V is systematically smaller than the voltage dif- 
ference (Delta)V(sub 0) predicted by the ideal Joseph- 
son relation (Delta)V(sub 0) = (n(h_ bar)/ 
2e)(Delta)(omega). If the loop inductance approaches 
zero, the smallest detectable voltage difference 
(Delta)V(sub 0) between two junctions is limited by the 
intrinsic Josephson inductance. For arrays of more 
than one junction, however, (Delta)V(sub 0) remains 
proportional to the loop inductance. 13 refs. 


155,024 

N91-24501/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Selection of Wires and Circuit Protective Devices 
for STS Orbiter Vehicle Payload Electrical Circuits. 
D. M. Gaston. Jun 91, 37p NAS 1.15:102179, S-629, 
NASA-TM-102179 


Electrical designers of Orbiter payloads face the chal- 
lenge of determining proper circuit protection/wire size 
parameters to satisfy Orbiter engineering and safety 
requirements. This document is the result of a program 
undertaken to review test data from all available aero- 
space sources and perform additional testing to elimi- 
nate extrapolation errors. The resulting compilation of 
data was used to develop guidelines for the selection 
of wire sizes and circuit protection ratings. The pur- 
pose is to provide guidance to the engineering to 
ensure a design which meets Orbiter standards and 
which should be applicable to any aerospace design. 


Electromechanical Devices 


155,025 

ERATL-91/68/GAR PC$55.00 
ERA Technology Ltd., Leatherhead (England). 
Materials for —T, Duty Electrical Contacts. 

H. W. Turner, and C. Turner. Sep 90, 37p ERA-90- 
0539, ISBN-0-7008-0405-6 


The main contents of the report were published in 
1967/68 as ERA Report 5239. It has been re-issued 
as the basic theoretical and practical ideas are still rel- 
evant and the references (over 100) are still useful. 
The report deals with high current, low voltage switch- 
ing contacts, but the basic theory is applicable to other 
types of contact in other ranges of current and voltage. 
A few items in the report which have been superceded, 
either in switching technology or in contact manufac- 
parti | scape have been commented on in a pref- 
ace. These include the standards for the temperature 
rise on contacts, motor starter standards, miniaturiza- 
tion of contacts, sintered materials and new contact 
materials. Part 1 of the report deals with the physics of 
electrical contacts and the effects of contact material 
on performance, Part Il covers the properties and uses 
of contact materials and Part Ili discusses metallurgi- 
cal and chemical factors in contact operation. The 
report provides a useful complement to a new ERA 
report, Users Guide to the Correct Use of Electrical 
Contacts, Report 90-0405R. 


155,026 
N91-24619/9/GAR 
(Order as N91-24603/3/GAR, PC A15/MF 
A02) 


Starsys Research Corp., Bouider, CO. 


155,029 


ELECTROTECHNOLOGY 
Optoelectronic Devices & Systems 


Resettable Binary Latch Mechanism for Use with 
Paraffin Linear Motors. 

D. Maus, and S. Tibbitts. May 91, 16p 

In JPL, the 25TH Aerospace Mechanisms Symposium 
p 221-236. 


A new resettable Binary Latch Mechanism was devel- 
oped utilizing a paraffin actuator as the motor. This 
linear actuator alternately latches between extended 
and retracted positions, maintaining either position 
with zero power consumption. The design evolution 
and kinematics of the latch mechanism are presented, 
as well as the development problems and lessons that 
were learned. 


Electron Tubes 


155,027 

DE91013046/GAR 

Los Alamos National Lab., NM. 
—_ gewer Klystrode with potential for space ap- 


D. W. Reid, D. H. Preist, and M. B. Shrader. 1991, 
15p LA-UR-91-1461, CONF-910505-150 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

U.S. Sales Only. 


A 500 kW peak power, 50 kW average, 425 MHz Klys- 
troide has been designed and built. The high power 
Klystrode design evolved from earlier work on the new 
line of UHF Klystrodes. The 500 kW program was 
undertaken to determine experimentally if a Klystrode 
would be a viable device in space applications at this 
power level at 425 MHz. Testing has proceeded in 
three phases. The initial testing was done a beam sim- 
ulation device to determine the characteristics of the 
gridded gun. The second phase consisted of low duty 
cycle, full voltage, and current rf testing. The third 
phase involved full duty cycle and long pulses (11 ms). 
8 refs., 8 figs. 
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Optoelectronic Devices & Systems 


155,028 

AD-A236 353/9/GAR PC AO5/MF A01 
Kent Univ., Canterbury (England). Dept. of Physics. 
Optical Fibre Based Frequency Shifters Project. 
Final rept. 1 Jan 89-31 Dec 90. 

M. Berwick, and D. A. Jackson. 28 Jan 91, 80p R/D- 
TR-91-06, 

Contract F49620-88-C-0123 


This report summarizes the research programme to 
develop acousto-optic frequency shifters based on 
highly linearly birefringent optical fibre. The theory of 
operation, fabrication and performance of devices uti- 
lising either flexural or torsional acoustic waves is pre- 
sented. Research directed towards a flexural acoustic 
wave fibre frequency shifter lead us to the conclusion 
that this technique is not suitable for the production of 
a high efficiency device. The research into torsional 
acoustic wave fibre frequency shifters has enabled the 
fabrication of devices with two different designs of tor- 
sional acoustic wave generator: (i) a side-fibre design 
and (ii) an in-line acoustic horn design. The fibre fre- 
quency shifters constructed from these generators 
produce a shift in the optical frequency of about 3MHz. 
A fibre frequency shifter constructed using the former 
design had a maximum optical power coupling efficien- 
cy of 6%; with an electrical power of 780mW applied to 
the transducer. Unfortunately, this design is rather 
fragile, hence a large proportion of research effort has 
been devoted to the design and fabrication of the more 
rugged in-line acoustic horns. The maximum optical 
power —_ efficiency achieved to date with this 
design of fibre frequency shifter is about 2.5%. 


155,029 
AD-A236 355/4/GAR PC A02/MF A01 
Columbia Univ., New York. Dept. of Electrical Engi- 
neering. 
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ELECTROTECHNOLOGY 
Optoelectronic Devices & Systems 


Narrow Gap Superliattices for Infrared Sensor Ap- 
ication. 


inal rept. 9 ty cea May 90. 
W. |. Wang. 24 May 91, 6p 
Contract N00014-89-K-2020 


The emphasis of our research under this program is to 
obtain high quality narrow gap superlattices for infra- 
red sensor applications. During this initial phase of re- 
search, all the fundamental work necessary for future 
achievement of high quality metastable materials has 
been completed. This work includes the growth of all 
the various buffer layer materials such as InAs, InSb, 
GaSb, and AlISb, the calibration of the Auger system 
for oy feedback of alloy composition, and the in-situ 
RHEED oscillation calibration of growth rate. 


155,030 

AD-A236 687/0/GAR 

E-Tek Dynamics, Inc., San Jose, CA. 
Het ne Laser Mixer. 

Final rept. Sep 88-Jun 90 


P. Wen, and J. J. Pan. Mar 91, 178p RL-TR-91-28, 
Contract F30602-88-C-0081 


This report covers the study, design, and testing as- 
pects of two experimental models. One model is a fiber 
optic communications link and the other model is a 
microwave mixer replacement. Both models are based 
upon the heterodyne laser mixer effect. This effect is 
the use of a laser diode as both an optical source and 
mixer at the same time. The fiber optic communica- 
tions link is called an RF/IF fiber optic link. This link 
could handle two input RF signal — by just chang- 
ing one small circuit. The input RF signal ranges 
chosen were 4.4-5.0 GHz and 7.25-7.75 GHz. The 
local oscillator frequency is chosen so that the IF 
pa tw is always centered at 70 MHz. The 4.4-5.0 GHz 
RF/70M#z IF link had a system signal to noise ratio of 
104db/Hz. The 7.25-7.75 GHz RF/70MHz IF link had 
a signal to noise ratio of 102db/Hz. The other model, 
the microwave mixer replacement, had RF and local 
oscillator inputs in the 2.85-3.15 GHz range. The down 
converted output or mixer output was at 70 MHz. With 
inputs both at 7dbm, the mixer showed a conversion 
loss of 7 db, a harmonic distortion of better than 49 
dbc and a third order intermodulation produce of less 
than 49 dbc with signal to noise of 100 db/Hz. 


PC A09/MF A01 


155,031 
AD-A236 705/0/GAR PC A01/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 


Science. 

Computational Model for the Stereoscopic Optics 
of a Head-Mounted Display. 

Technical rept. 

W. Robinett, and J. P. Rolland. Feb 91, 2p Rept no. 
TR91-009 

Contracts N00014-86-K-0680, DAEA18-90-C-0044 


For stereoscopic photography or telepresence, orth- 
ostereoscopy occurs when the perceived size, shape, 
and relative position of objects in the three dimension- 
al scene being viewed match those of the physical ob- 
jects in front of the camera. In virtual Reality, the simu- 
lated scene has no physical counterpart, so orthoster- 
eoscopy must be defined in this case as constancy, as 
the head moves around, of the perceived size, shape 
and relative positions of the simulated objects. Achiev- 
ing this constancy requires that the computational 
model used to pers the graphics match the physi- 
cal geometry of the head mounted display being used. 
This geometry includes the optics used to image the 
displays and the placement of the displays with re- 
spect to the eyes. The model may fail to match the 
geometry because model parameters are difficult to 
measure accurately, or because the model itself is in 
error. Two common modeling errors are ignoring the 
distortion caused by the optics and ignoring the varia- 
tion in interpupillary distance across different users. A 
computational model for the geometry of a head 
mounted display is presented, and the parameters of 
this model for the VPL EyePhone are calculated. 


155,032 

AD-A236 781/1/GAR PC A07/MF A01 
Texas Instruments, Inc., Dallas. 

CIM 10-micrometers Array Development. 

Final technical rept. 20 Aug 86-31 Dec 89. 

E. J. Esposito, J. P. Omaggio, R. W. Gooch, L. A. 
Wood, and R. B. Garner. 31 Jan 91, 142p Rept no. 
TI-91-08 

Contract N00014-86-C-2379 


A 480 x 4 element charge imaging matrix (CIM) scan- 
ning focal plane has been developed for IR search/ 
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track applications in the 8 to 12 micrometer band. The 
CIM array consists of 8 rows of 240 elements on 3-mil 
centers (cross-scan), with an active pixel area of 1.6 x 
1.7 mil-sq, and four stages of time-delay-and-integra- 
tion (TDI). Arrays are fabricated in thinned LWIR 
HgCdTe and vertically interconnected to underlyin 
custom-designed Si IC processors. A linear (480 x 1 
version of the design was also implemented, along 
with wire-bondable (nonvertically integrated) versions 
of both arrays for performance analysis and diagnos- 
tics. A parallel technology study addressed LWIR CIM 
performance issues, including detector noise mecha- 
nisms, diode leakage current and noise reduction, 1/f 
noise sources, and the effects of substrate thinning on 
p-type HgCdTe MIS properties. 


158,033 

AD-A236 968/4/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Laser-Based Display Technology Development at 
the Naval Ocean Systems Center (NOSC). 
Professional paper. 

T. Phillips, J. Trias, M. Lasher, P. Poirier, and W. 
Dahike. May 91, 11p 


For several years, the Naval Ocean Systems Center 
(NOSC) has been working on the development of 
laser-based display systems with the goal of upgrading 
the image quality and ruggedness of shipboard dis- 
plays. In this paper we report work on our major task of 
developing a full-color laser-addressed liquid crystal 
light value (LCLV) projection system. 


155,034 

DE91011830/GAR 
Lawrence Berkeley Lab., CA. 
Superconducting bolometers: High-(Tc) and low- 


(Tc). 

P. L. Richards. Apr 91, 18p LBL-30573, CONF- 
9104234-1 

Contract AC03-76SF00098 

Superconductivity applications for infrared and micro- 
wave devices || conference, Orlando, FL (USA), 1-5 
Apr 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


PC A03/MF A01 


A description is given of recent work at Berkeley on 
superconducting detectors and mixers for infrared and 
millimeter wavelengths. The first report is a review arti- 
cle which summarizes the status of development of su- 
perconducting components for infrared and millimeter 
wave receivers. Next, a report is given on measure- 
ments and theoretical modeling of the absorptivity 
(surface resistance) of high quality epitaxial films of the 
high-(Tc) superconductor YBCO from 750 GHz to 21 
THz. The next report describes measurements of the 
thermal boundary resistance between YBCO films and 
various substrates. This resistance is much larger than 
expected from the acoustic impedance mismatch 
model and gives a thermal time constant in the nano- 
second range for typical YBCO films. Then, there are 
reports on the design and experimental performance 
of two different types of high-(Tc) bolometric detec- 
tors. One is a conventional bolometer with a gold- 
black absorber. The other is an antenna coupled mi- 
crobolometer. The properties of a low-(Tc) microbolo- 
meter are also described. The last reports describe ac- 
curate measurements and also theoretical modeling of 
an SIS quasiparticle waveguide mixer for W-band 
which uses very high quality Ta junctions. The best 
mixer noise is only 1.3 times the quantum limit. Both 
the mixer gain and the noise are in quantitative agree- 
ment with the quantum theory. 14 refs. 


155,035 

DE91011929/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Simulation of planar integrated photonics devices 
with the LLNL time- domain finite-difference code 


suite. 

R. McLeod, R. J. Hawkins, and J. S. Kallman. Apr 
91, 16p UCRL-JC-106863, CONF-9104244-1 
Contract W-7405-ENG-48 

Optical Society of America (OSA) integrated photonic 
research/gradient index optic system (IPR/GIOS) 
workshop, Monterey, CA (USA), 7-11 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Interest has recently grown in applying microwave 
modeling techniques to optical circuit modeling. One 
of the simplest, yet most powerful, microwave simula- 
tion techniques is the finite-difference time-domain al- 
gorithm (FDTD). In this technique, the differential form 
of the time-domain Maxwell’s equations are discre- 
tized and all derivatives are approximated as differ- 


ences. Minor algebraic manipulations on the resulting 
equations produces a set of update equations that 
produce fields at a oe time step from fields at the 
previous time step. The FDTD algorithm, then, is quite 
simple. Source fields are launched into the discrete 
grid by some means. The FDTD equations advance 
these fields in time. At the boundaries of the grid, spe- 
cial update equations called radiation conditions are 
applied that approximate a continuing, infinite space. 
Because virtually no assumptions are made in the de- 
velopment of the FDTD method, the algorithm is able 
to represent a wide-range of physical effects. Waves 
can propagate in any direction, multiple reflections 
within structures can cause resonances, multiple 
modes of various polarizations can be launched, each 
of which may generate within the device an infinite 
spectrum of bound and radiation modes. The ability to 
model these types of general physical effects is what 
makes the FDTD method interesting to the field of 
optics. In this paper, we discuss the application of the 
finite-difference time-domain technique to integrated 
optics. Animations will be shown of the simulations of a 
TE coupler, TM grating, and a TE integrated detector. 
3 refs., 1 fig. 


155,036 


ERATL-91/63/GAR PC$55.00 

ERA Technology Ltd., Leatherhead (England). 

ty of Visual Display Units to 50Hz Magnetic 
elds. 

J. C. McAuley. Oct 90, 13p ERA-90-0390R 


The report details tests performed on visual display 
units (VDUs) to quantify the magnitude of 50Hz mag- 
netic field sufficient to cause test distortion and disrup- 
tion and to assess the performance of methods to im- 
prove immunity to these fields. Eight commercial and 
two military type VDUs were tested to a maximum of 
10 A/m and over 200 A/m respectively. The methods 
of test, in three planes were possible, are described, 
and the results listed and discussed. Conclusions are 
drawn and recommendations for remedial action are 
given. 


Power & Signal Transmission Devices 


155,037 

DE91012520/GAR 

Oak Ridge National Lab., TN. 
Automated verification of system configuration. 
W. H. Andrews, S. P. Baker, and A. V. Blalock. 1991, 
20p CONF-9106188-1 

Contract ACO5-840R21400 

1991 joint Instrument Society of America/Electric 
Power Research Institute (ISA/EPRI) controls and au- 
tomation conference, St. Petersburg, FL (USA), 3-5 
Jun 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


PC A03/MF A01 


Errors in field wiring can result in significant correction 
costs (if the errors are discovered prior to use), in erro- 
neous or unusable data (if the errors are not discov- 
ered in time), or in serious accidents (if the errors cor- 
rupt critical data). Detailed field wiring checkout rework 
are tedious and expensive, but they are essential steps 
in the quality assurance process for large, complex in- 
strumentation and control systems. A recent Oak 
Ridge National Laboratory (ORNL) development, the 
CONFiguration IDEnification System (CONFIDES) au- 
tomates verification of field wiring. In CONFIDES, an 
identifier module is installed on or integrated into each 
component (e.g., sensor, actuator, cable, distribution 
panel) to be verified. Interrogator modules, controlled 
by a personal computer (PC), are installed at the con- 
nections of the field wiring to the inputs of the data 
acquisition and control system (DACS). Interrogator 
modules poll the components connected to each 
channel of the DACS and can determine the path 
taken by each channel’s signal to or from the end 
device for that channel. The system will provide not 
only the identification (ID) code for the cables and 
patch panels in the path to a particular sensor or actu- 
ator but for individual cable conductor IDs as well. One 
version of the system uses existing signal wires for 
communications between CONFIDES modules. An- 
other, more powerful version requires a single dedicat- 
ed conductor in each cable. Both version can operate 
with or without instrument power applied and neither 
interferes wiih the normal operation of the DACS. Iden- 





tifier modules can provide a variety of information in- 
cluding status and calibration data. 3 figs. 


155,038 

DE91790769/GAR PC A03/MF A01 
Ente Nazionale per I’Energia Elettrica, Rome (Italy). 
Gas-insulated substations (GIS): Research on di- 
agnostic methods. 

A. Bargigia, and A. Pigini. Dec 90, 13p ETDE-IT-91- 
32, CONF-9010168-3 

IERE workshop on GIS program, Toronto (Canada), 1- 
3 Oct 1990, From IERE workshop on GIS; Toronto, 
Canada (Oct 1990). 

U.S. Sales Only. 


Dielectric tests performed on a 245 kV GIS sub-as- 
sembly indicated that fixed type defects of 500 mi- 
crons live side result not compatible with rated insula- 
tion levels; larger fixed type defects resulted compati- 
ble earth side. These defects can give rise to quite low 
apparent charge values when measured by the stand- 
ard IEC method. With a sensitivity of about 1 pC typical 
of HV laboratories, only defects longer than 1-2 milli- 
meters live side and several millimeters earth side 
could be detected. Also the particles examined, giving 
a PD value of 20-40 pC, were easily detected in the 
laboratory, even if their detection was complicated by 
their displacement. Due to the higher noise level which 
can be expected on site, the PD charge evaluation with 
conventional low bandwidth or frequency selective 
equipment, in terms of apparent charge, becomes very 
problematic. This paper reports on the in-lab analysis 
of alternative PD charge evaluation methods: acoustic 
emission sensing, field sensing by electric coupling de- 
vices, SF/sub 6/ by-product detection by high sensitiv- 
ity gas liquid chromatography and indicator tubes. 
(ERA citation 16:020846) 


Resistive, Capacitive, & Inductive 
Components 


155,039 
DE91012363/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Thin-film flux transformers of YBa2Cu30(7-x). 

F. C. Wellstood, J. J. Kingston, M. J. Ferrari, and J. 
Clarke. Sep 90, 15p LBL-28890, CONF-900944-48 
Contract AC03-76SF00098 

a superconductivi 
(USA), 24-28 Sep 1990. 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Using a three-layer in situ laser deposition process, we 
have constructed brig tera bea flux trans- 
formers of YBa(sub 2)Cu(sub 3)O(sub 7-x) (YBCO). 
The transformers are designed for efficient coupling to 
a planar thin-film dc SQUID, have 0.7cm(sup 2) mag- 
netic field pickup areas, and 10-turn input coils. When 
coupled to a low transition temperature ((Tc)) SQUID, 
the resulting hybrid magnetometer exhibits excess low 
frequency flux noise which arises in the transformer. 
This noise depends on the geometry of the flux trans- 
former, and the observed behavior agrees with model 
calculations of the expected contribution from flux 
motion in the YBCO. The hybrid magnetometer attains 
a magnetic field sensitivity of about 0.9pTHz(sup 
(minus)1/2) at 1Hz with the transformer at 60K; the 
rms noise decreases as 1/f(sup 1/2) up to a frequency 
f (approx) 1kHz. We believe that the sensitivity is high 
—_ for use, for example, in magnetocardiography. 
14 refs., 3 figs. 


conference, Aspen, CO 
ponsored by Department of 
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DE91618098/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 
(Italy). 

Coherent charge fluctuations in Josephson junc- 
tions and the oscillations of the effective capaci- 


tance. 
|. V. Krive, and A. S. Rozhavsky. Jul 90, 15p IC-90/ 
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We predict novel voltage oscillations of the effective 
capacitance of small Josephson junctions. This mac- 
roscopic effect involves coherent charge fluctuations 
with charge 2e, leading to a period of oscillations, 
V(sub c) = 2e/C, where C is the junction capacitance. 


The amplitude of the effect decreases with tempera- 
ture as exp(-(pi)(sup 2)T/(epsilon)(sub c)), where 
(epsilon)(sub c) = (2e)(sup 2)/C. (author). 6 refs. (Ato- 
mindex citation 22:017920) 


155,041 

ERATL-91/66/GAR PC$408.00 
ERA Technol Ltd., Leatherhead (England). Confer- 
ences and Technical Services Div. 

Electrical Steels: An Assessment of Magnetic 
ea Data and Measurement Methods. 

S. T. M. Brockway. Nov 90, 117p ERA-90-0454R 


Suppliers of electrical steels generally provide loss 
and magnetization characteristics for the ‘normal’ op- 
erating conditions of flux density and frequency, typi- 
cally 1.5 to 1.7 Tesla, 50 or 60 Hz. The report contains 
the results of a study which highlighted the limits of the 
data and detailed a method of enhancement and ex- 
tension of available data. The study concentrated on 
the loss and permeability data of grain oriented and 
both fully processed and semi-processed non-oriented 
steels. Core loss mechanisms are discussed, along 
with application requirements for power, distribution 
and current transformers, rotating machines and servo 
components. Steel suppliers’ catalog data was ob- 
tained worldwide and reviewed and tabulated with 
comments on comparable grades. To aid interpreta- 
tion of catalog data, an interpolation/extrapolation 
core loss calculation routine, that can be incorporated 
into a computer design program, is included in the 
report. BS 6404 concerning loss measurement is re- 
viewed. The Epstein frame and simple sheet tester are 
described in detail, with reference to power and 
medium frequency applications. Results and com- 
ments from two intercomparison studies and the cur- 
rent status of alternative loss measurement methods 
are given. A copy of a questionnaire sent to product 
designers, regarding magnetization and loss determi- 
nation in sheet steels and an assessment of the re- 
plies is provided. A list of steel suppliers and over 40 
references are also included. 


155,042 

PATENT-5 003 211 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Permanent Magnet Flux-Biased Magnetic Actuator 
with Flux Feedback. 

Patent. 

N. J. Groom. Filed 11 Sep 89, patented 26 Mar 91, 
7p N91-21824/8, PAT-APPL-7-405 168 

Supersedes PAT-APPL-7-405 168, N90-17403. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is a permanent magnet flux-biased mag- 
netic actuator with flux feedback for adjustably sus- 
pending an element on a single axis. The magnetic ac- 
tuator includes a pair of opposing electromagnets and 
provides bi-directional forces along the single axis to 
the suspended element. Permanent magnets in flux 
feedback loops from the opposing electromagnets es- 
tablish a reference permanent magnet flux-bias to lin- 
earize the force characteristics of the electromagnets 
to extend the linear range of the actuator without the 
need for continuous bias currents in the electromag- 
nets. 


Semiconductor Devices 


155,043 

AD-A236 402/4/GAR 

Harry Diamond Labs., Adelphi, MD. 
Investigation of Conformal Coatings for Electronic 
Circuits. 

Final rept. Mar 89-Aug 90. 

L. G. Ferguson. Apr 91, 48p Rept no. HDL-SR-91-3 
Original contains color plates: All DTIC and NTIS rep- 
doductions will be in black and white. 


Dielectric coating of semiconductor device packages 
is important not only for insulation and humidity protec- 
tion but also to protect the metal leads of a package 
from being exposed to nuclear weapon x-rays. If ex- 
posed, these leads emit electrons, creating unwanted 
currents which could disrupt electronic circuits or 
damage sensitive electronic devices. As electronic de- 
vices have become more complex, so have their pack- 
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—. A consequence of this complexity is the difficulty 
of thoroughly coating all the leads (pins) of the device 
with at least 3 mils of dielectric and assuring that there 
are no voids around any of the pins. Seven products 
were evaluated for their ability to uniformly coat (void- 
free) the pins of a 244-pin grid array. Four products, 
Conap EN-11, Dow Corning 93-500, McGhan Nusil 
CU-2500, and Solithane 113, were found to be accept- 
able. Of the four, Solithane 113 and Conap EN-11 are 
the most cost effective. The report provides the experi- 
mental procedure, pricing information, and technical 
data sheets which list specific information on those 
products that were found to be acceptable. 


155,044 

AD-A236 421/4/GAR PC A10/MF A02 
Boeing Aerospace and Electronics Co., Seattle, WA. 
Generic Linear Microcircuit Test Requirements. 
Final rept. Aug merry | ! 

S. K. Tanemura, and R. R. Mitchell. Apr 91, 207p 
RL-TR-91-38, 

Contract F30602-89-C-0169 

This is the final report for the Generic Linear Microcir- 
cuit Test Requirements Program performed for Rome 
Laboratory (formerly Rome Air Development Center). 
The objective of this program was to develop new 
series-4000 test specifications to standardize testing 
of linear devices. The drafts developed under contract 
will replace the existing series-4000 methods in MIL- 
STD-883C. New series-4000 drafts for 11 device fami- 
lies were developed, which will cover the majority of 
the linear microcircuits used in military systems. The 
test methods specified in each draft referenced a vari- 
ety of sources wt M38510 slash sheets, industry 
standard procedures, literature, existing test methods 
in MIL-STD-883C, and newly developed methods. 
Completion of these drafts will provide more consist- 
ent testing of linear devices. This report reviews all as- 
pects of the program. 


155,045 

AD-A236 444/6/GAR PC A05/MF A01 
University of Southern California, Marina del Rey. In- 
formation Sciences Inst. 

Netlist +: A Simple Interface Language for Chip 
Design. 

Research rept. 

T. Y. Wuu. Apr 91, 79p Rept no. ISI/RR-91-282 
Contract F29601-87-C-0069 


NetList (+) is a design specification language devel- 
oped at MOSIS for rapid turn-around cell-based ASIC 
prototyping. By using NetList (+), a uniform represen- 
tation is achieved for the specification, simulation, and 
physical description of a design. Our goal is to estab- 
lish an interfacing methodology between design speci- 
fication and independent computer aided design tools. 
Designers need only to specify a system by writing a 
corresponding netlist. This netlist is used for both func- 
tional simulation and timing simulation. The same net- 
list is also used to derive the low level physical tools to 
generate layout. Another goal of using NetList (+) is to 
generate parts of a design by — it through differ- 
ent kinds of placement and routing (PR) tools. For ex- 
ample some parts of a design will be generated by 
standard cell PR tools. Other parts may be generated 
by a layout tiler -- i.e. datapath compiler, RAM/ROM 
generator, or PLA generator. Finally all different parts 
of a design can be integrated by general block PR 
tools as a single chip. The NetList (+) language can 
actually act as an interface among tools. Section 2 
shows a flowchart to illustrate the NetList (+) system 
and its relation with other related design tools. Section 
3 shows how to write a NetList (+) description from 
the block diagram of a circuit. In section 4 discusses 
how to prepare a cell library or several cell libraries for 
a design system. Section 5 gives a few designs by Net- 
List (+) and shows their simulation and layout results 
in the appendix. 


155,046 

AD-A236 445/3/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
Structural and Electrical Properties of Titanium- 
Nickel Films Deposited onto Silicon Substrates. 
Technical rept. 

K. R. Collen, A. B. Ellis, J. D. Busch, and A. D. 
Johnson. 20 May 91, 9p Rept no. UWIS/DC/TR-91/ 


3 
Contract N00014-85-K-0631 


Thin films of the shape memory alloy NiTi have been 
sputter-deposited onto p-type silicon substrates. Films 
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that are initially amorphous may be crystallized by 
vacuum annealing. The crystalline films exhibit the B2- 
>B19" phase change associated with the shape 
memory effect while remaining in contact with the sili- 
con substrate. Transition temperatures were deter- 
mined by resistance measurements and x-ray diffrac- 
tion. The NiTi-Si contacts are diodes, as evidenced by 
their current-voltage characteristics; however, the 
effect of the phase change on the barrier height could 
not be determined. 


155,047 
AD-A236 504/7/GAR PC A06/MF A01 
Wright Lab., Wright-Patterson AFB, OH. 
Expert System for the Identification of Silicon im- 
ep ising FTIR Spectroscopy. 

inal rept., Jan 89-Jun 90. 
R. E. Perrin, and S. B. Fairchild. 30 Apr 91, 121p 
Rept no. WL-TR-91-4012 


An expert-system for the analysis of the infra-red spec- 
tra of silicon based electronic materials has been de- 
veloped. The Fourier Transform Infra-Red Spectrosco- 
system produces characteristic spectral lines for 
impurities present in silicon materials under analysis. A 
MicroVax workstation with a commercially available 
expert-system shell is attached to the spectrometer. 
By examining these spectral line patterns the expert- 
system is able to deduce the identities and concentra- 
tions of the unknown impurities. The use of this pro- 
gram greatly reduces the analysis time required for 
each sample and produces more consistent results. 


155,048 
AD-A236 629/2/GAR PC A03/MF A01 
= Carolina Univ. at Chapel Hill. Dept. of Computer 


nce. 

Building Microelectronic Systems in a University 
Environment. 

J. Poulton. 1990, 14p 

Contract N00014-86-K-0680 


This paper describes a ten-year long technical and 
social experiment in our department to build a labora- 
tory that designs and fabricates microelectronic sys- 
tems in support of research in computer architecture. 
This experiment has been fairly successful by several 
measures: We have built and demonstrated a number 
of systems, some of significant size and complexity, 
spanning a fairly wide range of approaches and appli- 
cations. We have validated the laboratory’s original 
premise, demonstrating economics of scale by sharing 
a system building facility over multiple projects. Most 
importantly, we have fielded experimental systems on 
a long term, maintainable basis. Our Microelectronic 
Systems Laboratory (MSL) may serve as a useful 
model for others who want to develop system-building 
capability in a university setting. 


155,049 

AD-A236 679/7/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. 

Design of a Pipelined Multiplier Using a Silicon 
Compiler. 

Master’s thesis. 

R. S. Huber. Jun 90, 107p 


This thesis describes the design methodology and the 
process of employing the GENESIL Silicon Compiler 
(GSC)(Version 7.1) in the layout of a pipelined multipli- 
er, in 1.5 micron CMOS technology, using a parallel 
multiplier cell array. Additionally, background material 
on the theory of multiplication, as well as the concept 
and theory of pipelining are presented. The results re- 
vealed two practical limits of the GSC system which 
precluded achieving the high component density made 
possible by full custom manual CAD methods using 
graphic layout tools. Although the GSC system did not 
perform as desired in this study, it offers a viable alter- 
native to the labor intensive, full custom, Very Large 
Scale Integration graphic layout tools in use today. 


155,050 

AD-A236 743/1/GAR PC A04/MF A01 
California Inst. of Tech., Pasadena. Dept. of Applied 
Physics. 

Physics and Chemistry of Small Scale Structures 
for Modern Devices. 

Final rept. 1 Aug 84-31 Mar 89. 

T. C. McGill. 1 Jun 91, 57p 

Contract NO0014-84-K-0501 


Under the support of this contract a number of major 
contributions were made to the development of nanos- 
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tructures for microelectronics. Fundamental studies of 
growth have led to a better understanding of the role of 
strain in epitaxial layers grown on semiconductor sub- 
strates. The possibilities for growing superconductors 
on semiconductors and vice-versa have taken a major 
step forward with the successful growth of vanadium III 
silicon on silicon. The basic theory of tunnel devices 
including the role of phonons and self-consistency 
have been explored. New device structures based on 
the combination of Ill-V and II-VI semiconductors have 
also been examined. 


155,051 

AD-A236 978/3/GAR PC A03/MF A01 
Brown Univ., Providence, RI. Div. of Engineering. 
Optical and Magnetic Spectroscopy at Interfaces 
of Strained Semiconductor Superliattices. 

Final rept.1 Aug 85-30 Sep 89. 

A. V. Nurmikko. May 91, 24p 

Contract N00014-83-K-0638 


This document summarizes research activities in a 
rapidly may area of compound semiconductor 
superlattices. The area concerns materials based on 
the II-VI and, to a lesser extent, on the IV-VI compound 
semiconductors. Advances in modern epitaxy have 
made it possible to generate versatile layered struc- 
tures. The emphasis in the work described below was 
especially on ultrathin layer structures where individual 
constituent layers approach atomic dimensions (mon- 
olayer limit). The description below provides a summa- 
ty of recent accomplishments under ongoing ONR 
support. The new opportunities which exist for the pro- 
posed research are very much based on the physical 
understanding in terms of specific microscopic phe- 
nomena which has been accumulated in the principal 
investigators laboratory in the past two years, in con- 
cert with collaborators elsewhere. Of general physical 
interest were electronic, magnetic, and vibrational ex- 
citations near the 2D limit, especially in circumstances 
where coupling of such elementary excitations was a 
factor. The research also has a applied connection to 
optical and magneto-optical devices such as modula- 
tors and magneto-optical switches and storage ele- 
ments. 


155,052 

DE91011321/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Evaluation of chip passivation and coatings using 
special purpose assembly test chips and porous 
silicon moisture detectors. 

J. N. Sweet, D. W. Peterson, M. R. Tuck, M. J. Kelly, 
and T. R. Guillinger. 1991, 17p SAND-91-0846C, 
CONF-9105135-3 

Contract AC04-76DP00789 

IEEE instrumentation/measurement technology con- 
ference, Atlanta, GA (USA), 14-16 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Two devices or tools are described which can be used 
to evaluate the ability of chip passivation or postbond 
coatings to protect a Si device from moisture penetra- 
tion and resultant Al corrosion. The first device is a test 
chip with a number of Al triple track and other corro- 
sion measurement structures. The authors present 
HAST data to illustrate the use of this chip in measur- 
ing failure rates and determining failure modes. The 
second device is a rugged, moisture sensitive, porous 
Si capacitor, which is compatible with high tempera- 
ture passivation and postbond IC processing. Data are 
presented showing the stability of the device relative to 
that of an anodized Al moisture sensor and showing 
the variation of capacitance with moisture. Data are 
also presented showing that the capacitor can re- 
spond to a point source of water located over the 
porous region but remotely from the top electrode. 10 
refs., 6 figs., 2 tabs. 


155,053 

DE91012561/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Reflection mask technology for soft x-ray projec- 
tion lithography. 

A. M. Hawryluk, N. M. Ceglio, D. W. Pillion, D. P. 
Gaines, and R. Browning. Apr 91, 18p UCRL-JC- 
107118, CONF-9104203-2 

Contract W-7405-ENG-48 

or og lithography topical meeting, Mon- 
terey, CA (USA), 10-12 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

U.S. Sales Only. 


Soft X-ray Projection Lithography (SXPL) may be used 
to fabricate high resolution structures for future inte- 


grated circuits. This technique will use a reflection 
mask which is a substrate coated with an x-ray multi- 
layer mirror and patterned with a thin ((approximate- 
ly)50 nm) layer of x-ray absorber. Mask patterning 
processes must not degrade the reflectivity of the x- 
ray mirror and mask repair techniques must be devel- 
oped. The technical challenges of conventional re- 
flecting optical rian) ame designs are severe and 
mask technology can have a significant impact on this 
issue. Specifically, innovative mask designs can 
reduce the complexity of the optical system by de- 
creasing the number of mirrors and replacing aspheric 
optical surfaces with spherical surfaces. We have de- 
veloped a technique, called Encoded Mask Lithogra- 
phy, with which we have designed an optical system 
which uses only two (spherical) imaging mirrors and 
has <100 nm spatial resolution, negligible distortion 
and >30 mm diameter field of view. 11 refs., 9 figs. 


155,054 

DE91013108/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Goleta, CA. 
Santa Barbara Operations. 

Electrical and photomechanical effects of plastic 
deformation of mercuric iodide. 

J. Marschall, F. Milstein, G. Georgeson, and V. 
Gerrish. 1991, 29p EGG-10617-2097 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 


The effects of bulk plastic deformation of mercuric 
iodide (Hgl(sub 2)), upon some of the electronic prop- 
erties relevant to the performance of Hgl(sub 2) as a 
radiation detector were examined experimentally. Hole 
lifetimes, as well as hole and electron mobilities, were 
measured at various stages of sample deformation. 
Hole lifetimes were found to decrease by a factor of 2 
under strains of several percent; carrier mobilities 
varied within experimental error, except during creep 
loading where electron and hole mobilities decreased 
by about 65 % and 25 %, respectively. Additionally, 
dark current measurements were made on specimens 
with varying degrees of accumulated plastic damage 
caused by c plane shear. Dark current values did not 
strongly reflect the extent of bulk plastic damage in de- 
formed specimens. 16 refs., 4 figs., 1 tab. (ERA citation 
16:020909) 


155,055 

DE91013167/GAR 

Los Alamos National Lab., NM. 
Development of reflective optical systems for XUV 
projection lithography. 

V. K. Viswanathan, and B. E. Newnam. 1991, 15p 
LA-UR-91-1439, CONF-9104203-3 

Contract W-7405-ENG-36 

Soft-x-ray Sper lithography topical meeting, Mon- 
terey, CA (USA), 10-12 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 
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We describe two full-field reflective reduction systems 
(1 cm(sup 2) and 6.25 cm(sup 2) image area) and one 
scanning system (25 mm x scan length image size) 
that meet the performance requirements for 0.1-(mu)m 
resolution projection lithography using extreme-ultra- 
violet (XUV) wavelengths from 10 to 15 nm. These sys- 
tems consist of two centered, symmetric, annular as- 
pheric mirrors with 35--40% central obscuration, pro- 
viding a reduction ratio of 3.3 x. Outstanding features 
include the remarkably low distortion ((le) 10 nm) over 
the entire image field and the comparatively liberal tol- 
erances on the mirror radii and alignment. While opti- 
mized annular illumination can improve the perform- 
ance, the required performance can be met with full 
illumination, thereby allowing a simpler system design. 
6 refs., 3 figs., 3 tabs. 


155,056 

DE91740593/GAR PC A06/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Toulouse (France). 

Effet des radiations particules piegees, eruptions 
solaires et rayonnement cosmique sur les compo- 
sants electroniques. (Radiation effects, trapped 
particles, solar events and cosmic rays on elec- 
tronic components). 

J. Bourrieau. 1988, 104p FRNC-R-323 

In French. 

U.S. Sales Only. 


The first part of this paper concerns the main charac- 
teristics of the radiation environment (trapped p(sup 
+) and e(sup -), heavy ions and p(sup +) from solar 
events, galactic cosmic rays..). Then interaction with 





matter, slowing down, stoppin er, ra ‘ojected 
range and method used for eo dose a nisiding 
computation are described as well as characteristic re- 
sults. The last part concerns heavy ions effects (single 
event upset and wr computation and simulation 
methods and results. (ERA citation 16:008108) 


155,057 

PATENT-4 990 988 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Laterally Stacked Schottky Diodes for Infrared 
Sensor Applications. 

Patent. 

T. Lin. Filed 9 Jun 89, patented 5 Feb 91, 5p N91- 
21434/6, PAT-APPL-7-363 815 

Contract NAS7-918 

Supersedes PAT-APPL-7-363 815, N90-10329. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Laterally stacked Schottky diodes for infrared sensor 
applications are fabricated utilizing porous silicon 
having pores. A Schottky metal contract is formed in 
the pores, such as by electroplating. The sensors may 
be integrated with silicon circuits on the same chip with 
a high quantum efficiency, which is ideal for IR focal 
plane array applications due to uniformity and repro- 
ducibility. 


General 


155,058 

AD-A236 360/4/GAR PC A04/MF A01 
Alabama Univ., University. Dept. of Chemistry. 

Ultra Thin Film Characterization of the Organic 
Rectifier Project. 

Final rept. 1 Aug 86-31 JI 88. 

R. M. Metzger. 5 May 91, 70p 

Grant N00014-86-G-0215 


The discovery of superconductivity at high tempera- 
tures has — considerable effort at understand- 
ing the physical properties of bismuth and copper 
oxides. It is important to recognize that these oxides 
are members of the broad class of perovskite and 
simple transition metal oxides that usually do not ex- 
hibit metallic conductivity and even less often exhibit 
superconductivity. As part of an overall understanding 
of high temperature superconductivity, it is important 
to understand the fundamental electronic energies 
that determine why some oxides are metallic, whereas 
the majority have low conductivity. It is these funda- 
mental energies for the undoped oxide systems that 
provide the basis for understanding the hole doped 
systems and lie behind the assumptions of the various 
theories for high-temperature superconductivity. 


155,059 

AD-A236 562/5/GAR PC A04/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

PCVLF User’s Guide. 

Final rept. 

C. P. McGrath. Mar 91, 63p Rept no. NOSC-TD-2087 


PCVLF is a data acquisition program that collects, 
stores, and displays electromagnetic field amplitude 
values for a list of frequencies. PCVLF is a personal 
computer version of a HP-BASIC VLF data acquisition 
program previously used on Hewlett-Packard portable 
computers. 


155,060 

AD-A236 960/1/GAR PC A08/MF A01 
Science Applications International Corp., McLean, VA. 
Experimental and Theoretical Investigation of In- 
novative Broadband Microwave Devices. 

Final rept. 

May 91, 164p Rept no. SAIC-91-1135 

Contract N00014-88-C-2173 


The general scope of the work performed under this 
contract was quite broad and included both theoretical 
and experimental work related to the general problem 
of microwave and millimeter wave sources. The princi- 
pal concepts which were of interest at the outset of the 
contract were the Two-Stream-Amplifier and the Ce- 
renkov Maser. However, general theory and simulation 


of the Ubitron/Free-Electron Laser was also per- 
formed along with specific theoretical support for the 
Ubitron development program in the Vacuum Electron- 
ics Branch. In addition, a great deal of interest devel- 
oped in the application of Field-Emission Arrays to RF 
source technology, and the experimental phase of the 
program shifted to encompass testing, design, and 
evaluation of several different approaches of this tech- 
nology. The remainder of this report is devoted to a 
specific discussion of each phase of the program. 


155,061 
AD-A236 971/8/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Dept. of Chemistry. 

face Photov: of Ag on Si(111)-7X7 by 
Scanning Tunneling Microscopy. 
Technical rept. no. 1. 
D. G. Cahill, and R. J. Hamers. 30 May 91, 17p 
Contract N00014-91-J-1629 


Using a scanning tunneling microscope and light from 
a He-Ne laser, we have measured the surface photo- 
voltage of the Si(111)-7X7 surface with coverages of 
Ag up to 1 monolayer. The data agree with a model for 
the photovoltage based on the recombination of pho- 
toexcited minority carriers with majority carriers ther- 
mally excited over the surface Schottky barrier. The 
surface Fermi level positions derived from these data 
are consistent for n and p type Si decreasing from 0.60 
eV above the conduction band maximum for the clean 
surface to 0.40 eV near 1 monolayer coverage. Al- 
though our photovoltage data are spatially resolved on 
an atomic scale, we do not observe any spatial varia- 
tion in the photovoltage on the clean surface or on sur- 
faces partially covered by Ag islands. 
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Enterprise modeling for the focused electronics 


a 
B. N. Oliver. Apr 91, 65p KCP-613-4525 
Contract AC04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 


The Allied-Signal, Inc., Kansas City Division, has oper- 
ated a manufacturing facility in Kansas City for over 40 
years and currently employs approximately 6000 
people. They recently completed a comprehensive 
strategic systems planning activity. This activity has re- 
sulted in a Information Systems Integration Plan which 
will be implemented over the next six years. The Coo- 
pers & Lybrand CIMPLAN methodology was applied 
which focuses on manufacturing business practices. 
Several key deliverables from this project included an 
enterprise function and data model. The Information 
Engineering Workbench (IEW) planning and analysis 
tools, and KnowledgeWare, Inc., were used to manage 
and document the models. The Model Manager will 
present an overview of how IEW was used in this multi- 
ple system project modeling activity. He will share with 
us the methods used, results, and lessons learned in 
this paper. 
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ity Div. 
Focused electronics factory: A pro} overview. 
T. Hickman, G. McCall, C. Potts, and B. Savoie. May 
91, 34p KCP-613-4531 
Contract ACO04-76DP00613 
Sponsored by Department of Energy, Washington, DC. 


Companies planning to survive in the aerospace and 
defense business face a more demanding customer, 
tougher competition, and a shrinking market. Allied- 
Signal Aerospace, Kansas City Division (KCD) decided 
to meet the challenging future head on: to take the 
steps required to revitalize the company’s infrastruc- 
ture of people, practices, and information systems. 
This study outlines the creation and implementation of 
a Focused Electronics Factory (FEF). This strategic 
project allowed the KCD to rethink, restructure, and 
retool its business infrastructure for the future through 
innovations in the integration of employee involve- 
ment, just in time (JIT), and computer-integrated man- 
ufacturing (CIM). The project background, organiza- 
tion, initiation, and execution are described. The tools, 
techniques, and solutions, as well as the problems, 
issues, and lessons learned, are discussed. The com- 
pany, a supplier of nonnuclear electrical, electrome- 
chanical, mechanical, and plastic components for nu- 
clear weapons, felt a critical need to meet customer 
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expectations of shorter cycle time, higher quality, and 
lower costs. The KCD felt that they could meet these 
demands only by making major operational and sys- 
tems improvements in a rapid yet coordinated manner. 
With top management support, the company defined 
the project scope and organized a team of consultants 
and experienced employees from all functions of the 
KCD. The teams integrated diagnostics, conceptual 
and detailed designs, cost/benefit analyses, and im- 
plementation plans for all projects. 13 figs. 


155,064 


ERATL-91/64/GAR PC$171.00 
ERA Technology Ltd., Leatherhead (England). Electro- 
magnetic Compatibility Div. 

Survey of Methods Used for the Measurement of 
Shielding Effectiveness of Planar Materials. 

T. M. Macnamara. Oct 90, 50p ERA-90-0391R 


The report compares the relative merits of some of the 
most common methods used for testing shielding ef- 
fectiveness of planar/sheet materials. Methods stud- 
ied include anechoic and reverberation chambers, 
shielded enclosures, TEM cells, the magnetic loop 
cavity, the dual shielded box and a time domain 
method. The test samples were generally in sheet 
form in a shape and size to suit the measurement 
system. The description of each method is followed by 
a short discussion and summary of its salient features. 
A final section provides useful conclusions and a gen- 
eral summary. A list of 24 references is given, some of 
which cover systems not dealt with in the report. 
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Wisconsin Univ.-Madison. Dept. of Electrical and Com- 
puter Engineering. 
— Frequency Losses in Induction Motors, Part 


Final Report. 

D. W. Novotny, and S. A. Nasar. Jun 91, 138p NAS 
1.26:188443, NASA-CR-188443 

Contract NAG3-940 


The following subject areas are covered: high frequen- 
cy losses in induction motors; stray losses in induction 
motors; and high frequency time harmonic losses in 
induction motors. 
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N91-25084/5/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
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National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Systems Special Investigation Group Overview 
(Abstract Only). 

J. B. Mason, H. Dursch, and J. Edelman. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 118. 


The Systems Special Investigation Group (SIG) has 
undertaken investigations in the four major engineer- 
ing disciplines — in the Long Duration Expo- 
sure Facility (.DEF) hardware: electrical, mechanical, 
thermal, and optical systems. Testing was planned for 
the highest possible level of assembly, and top level 
system tests for nearly all systems were performed at 
this time. To date, testing was performed on a mix of 
LDEF and individual experimenter systems. No electri- 
cal or mechanical system level failures attributed to 
the spaceflight environment have yet been detected. 
Some low cost electrical components were used suc- 
cessfully, although relays were a continuing problem. 
Mechanical galling was observed unexpectedly, but no 
evidence of cold welding was identified yet. A working 
index of observed systems anomalies was created and 
will be used to support the tracking and resolution of 
these effects. The LDEF hardware currently available 
to the Systems SIG includes most of the LDEF sys- 
tems hardware, and some significant experimenter 
hardware as well. A series of work packages was de- 
veloped for each of several subsystem types where 
further testing is of critical interest. The System SIG is 
distributing a regular newsletter to the greater LDEF 
community in order to maintain coherence in an inves- 
tigation which is widely scattered both in subject 
matter and in geography. Circulation of this informal 
document has quadrupled in its first year. 
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Boeing Aerospace and Electronics Co., Seattle, WA. 
LDEF Electronic Systems: Successes, Failures, 
and Lessons (Abstract Only). 

E. Miller, D. Porter, D. Smith, L. Brooks, and J. 
Levorsen. Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 119. 


Following the Long Duration Exposure Facility (LDEF) 
retrieval, the Systems Special Investigation Group 
(SIG) participated in an extensive series of tests of var- 
ious electronic systems, including the NASA provided 
data and initiate systems, and some experiment sys- 
tems. Overall, these were found to have performed re- 
markably well, even though most were designed and 
tested under limited budgets and used at least some 
nonspace qualified components. However, several 
anomalies were observed, including a few which re- 
sulted in some loss of data. The postflight test program 
objectives, observations, and lessons learned from 
these examinations are discussed. All analyses are not 
yet complete, but observations to date will be summa- 
rized, including the Boeing experiment component 
studies and failure analysis results related to the Inter- 
stellar Gas Experiment. Based upon these observa- 
tions, suggestions for avoiding similar problems on 
future programs are presented. 
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Aerospatiale, Cannes la Bocca (France). 

Effects of Ultravacuum and Space Environment on 

— Ohmic Resistance (AO 138-11) (Abstract 
nly). 

J. P’ Assie, and A. Perotto. Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 

Retrieval Symposium Abstracts p. 


The experiment was aimed at checking compatibility of 
the aluminum conductors with conventional conduc- 
tors and contacts under different conditions of manu- 
facturing (mechanical or ay any iat crimping) 
and storage in laboratory or in long-duration space en- 
vironment. The electrical characteristics of connec- 
tions built from nickel-plated conductors and glided 
copper contacts were noted to vary over the duration 
of the experiment. These variations are unrelated with 
the crimping or storage conditions or with metal pairing 
(nickel-plated aluminum/tinned or silver copper). Such 
evolutions, even slight, are detrimental to connection 
quality. The same observations hold for some like con- 
nections subjected to long-duration thermal cycles. 
Therefore, work on aluminum technology was reorient- 
ed toward a silver aluminum conductor/ golded alumi- 
num contact solution. The first evaluation test per- 
formed according to this definition have yielded satis- 
factory results. 
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bey Aerospace Establishment, Farnborough (Eng- 
jand). 

— of a Voltage-Time Model of Thermal Bat- 
te 


Technical memo. 
J. Knight. Feb 91, 48p RAE-TM-MAT/STR-1163, 
DRIC-BR-300873 


A temperature time model of thermal batteries has 
almost been completed and validated against experi- 
mental data. This Memorandum first summarises early 
attempts to integrate a voltage-time model into this, 
taking advantage of the instantaneous predictions of 
temperature, thermodynamic potentials, and internal 
resistance which the thermal model provides. It then 
describes how recent refinements of the voltage-time 
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model have led to improved simulation of the dis- 
charges of a wide range of sizes and types of thermal 
battery under an equally wide range of test conditions. 
The semi-empirical approach adopted has been to 
provide a universally-applicable framework based on 
logical concepts to cover various effects such as po- 
larisation etc, but with adjustable numerical param- 
eters. It is shown that a moderately good simulation 
may be obtained for the majority of available discharge 
curves, using this one set of equations and without al- 
tering parameter values. Further improvements can be 
obtained when parameter values are optimised for one 
particular type of battery. Comparisons of model simu- 
lations against a body of experimental data have pin- 
pointed remaining discrepancies which will guide fur- 
ther refinement efforts. 
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Sandia National Labs., Albuquerque, NM. 

Preparation of ionic membranes for zinc/bromine 
storage batteries. 

R. A. Assink, and C. Arnold. 1991, 15p SAND-90- 
3186C, CONF-910801-1 

Contract AC04-76DP00789 

Intersociety energy conversion engineering (IECE) 
conference (26th), Boston, MA (USA), 3-9 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


Zinc/bromine flow batteries are being developed for 
vehicular and utility load leveling applications. During 
charge, an aqueous zinc bromide salt is electolyzed to 
zinc metal and molecular bromine. During discharge, 
the zinc and bromine react to again form the zinc bro- 
mide salt. One serious disadvantage of the micropor- 
Ous separators presently used in the zinc/bromine bat- 
tery is that mtodest amounts of bromine and negatively 
charged bromine moieties permeate through these 
materials and react with the zinc anode. This results in 
partial self-discharge of the battery and low coulombic 
efficiencies. Our approach to this problem is to impreg- 
nate the microporous separators with a soluble cation- 
ic polyelectrolyte. In laboratory screening tests a sulfo- 
nated polysulfone resin and fully fluorinated sulfonic 
acid polymer substantially reduced bromine perme- 
ation with only modest increases in the area resist- 
ance. 5 refs., 6 figs., 11 tabs. 
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DE91012131/GAR PC A07/MF A01 
Sandia National Labs., Albuquerque, NM. 

Explorato! battery technology development 
report for FY90. 

Progress rept. 

N. J. Magnani, P. C. Butler, A. A. Akhil, J. W. 
Braithwaite, and J. M. Freese. Apr 91, 126p SAND- 
91-0672 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Sandia National Laboratories, Albuquerque, manages 
the Utility Battery Exploratory Technology Develop- 
ment Program, which is sponsored by the US Depart- 
ment of Energy’s Office of Energy Management. In this 
capacity, Sandia is responsible for the engineering 
analyses and development of advanced rechargeable 
batteries for stationary energy storage applications. 
This report details the technical achievements realized 
during fiscal year 1990. 82 figs., 40 tabs. 
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ERATL-91/62/GAR PC$130.00 
ERA Technology Ltd., Leatherhead (England). Confer- 
ences and Technical Services Div. 

pny Conference and Exhibition (6th). Confer- 
— roceedings. Held in London on October 4, 
1 . 

Dec 90, 132p ERA-90-0300, ISBN-0-7008-0407-2 


The conference gave guidance on current technology 
and developments likely to have an impact in the near 
future. It explored research aimed at manufacturing 
‘zero defect’ batteries, looked at alternatives to the ex- 
isting products, discussed the problems of safety and 
disposal and advised on current legislation and inter- 
national standards. Papers presented under ‘New de- 
velopments’ included; operation of aluminum air re- 
serve power systems and nickel hydride rechargeable 
batteries. ‘Reliability’ covered; the concept of ‘zero 
defect’ batteries, the effects of service reliability on the 
manufacturing quality of valve regulated sealed lead 
acid batteries and future control of quality in the lead 
acid industry. ‘Alternatives’ discussed; nickel cadmium 
industrial batteries, vantage-a valve regulated nickel 
cadmium pocket plate cell and secondary batteries for 


railway signalling applications. Finally ‘Batteries and 
the environment’ dealt with; defining the problem of 
safety and disposal, the collection, disposal and recy- 
cling of used batteries in Europe and re-cycling lead 
acid and nickel cadmium batteries. A list of delegates 
and exhibitor details are also provided. 


Electric Power Production 
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DE91012526/GAR 

Oak Ridge National Lab., TN. 
Experimental studies of the volatility of ammoni- 
um chloride. 

D. A. Palmer, and J. M. Simonson. 1991, 28p CONF- 
9106189-1 

Contract AC05-840R21400 

International conference on cycle chemistry in fossil 
plants, Baltimore, MD (USA), 4-6 Jun 1991. Sponsored 
by Department of Energy, Washington, DC. 


PC A03/MF A01 


A platinum-lined autoclave is being used to investigate 
the partitioning of ammonia and chloride between the 
vapor and liquid phases of aqueous ammonium chlo- 
ride. The apparatus is designed to allow the sampling 
of both phases via inert tubing (platinum and PEEK 
tubing and valves) over a temperature range of ap- 
proximately 150 to 350(degree)C. Initial experiments 
have been carried out at 150(degree)C using acidic 
ammonium chloride solutions with varying molalities 
and acidities and a range of vapor —t rates to 
ensure equilibrium had been established. Relatively 
high molalities of NH(sub 4)Ci have been used to pro- 
vide sufficient solute partitioning to the vapor phase to 
allow precise determination of the vapor-phase com- 
position by ion chromatography. The ammonium con- 
centration in the vapor phase in excess of that calcu- 
lated for ammonia volatility provides a direct measure 
of the maximum volatility of ammonium chloride at that 
temperature. The calculation of the expected ammo- 
nia and hydrochloric acid volatilities is based on a 
knowledge of the activity coefficients of the ionic spe- 
cies in solution as well as the equilibrium constants for 
the liquid-vapor partitioning. Activity coefficients of all 
the ionic solutes and the volatility of HCL have been 
measured in this laboratory; the thermodynamics of 
the volatility of ammonia are described in b poecsnwer 
published works. The results at 150(degree)C are used 
to demonstrate how maximum ammonium chloride 
concentrations in the vapor phase can be calculated, 
including the proportion of total vapor-phase chloride 
due to NH(sub 4)CI and HC! partitioning, for solution 
compositions relevant to power generating cycles. It 
should be emphasized that this study is still in progress 
and that temperatures corresponding to those in 
power-generating plants will be investigated. 7 refs., 6 
figs., 1 tab. 
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Pennsylvania State Univ., University Park. Dept. of Me- 
chanical or ae 

Sponge ball cleaning of particulate fouling in en- 
hanced tubes. 

R. L. Webb, and L. M. Chamra. 27 Dec 90, 46p 
EGG-M-91071, CONF-910739-15 

Contract FC07-881D12708 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


This paper describes the results of accelerated partic- 
ulate fouling tests performed on different enhanced 
tubes and a plain tube. The key purpose of the tests 
was to determine the cleanability of the foulant using 
on-line sponge ball or brush cleaning systems. Water 
containing 1500 ppM concentration of 0.3 or 3 (mu)m 
diameter aluminum oxide particles, were used for the - 
experiments. The water velocity was held constant at 
1.8 m/s (6.0 ft/s). The free fouling rate of the en- 
hanced tubes were greater than that of the plain tube. 
However, the on-line cleaning system was able to 
remove the foulant. 9 refs., 15 figs., 3 tabs. 
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1990 Pacific Northwest loads and resources study. 
Technical Appendix. 
Dec 90, 653p DOE/BP-1551 


The 1990 Pacific Northwest Loads and Resources 
Study establishes the Bonneville Power Administra- 
tion’s (BPA) planning basis for supplying electricity to 
BPA customers. The Loads and Resources Study is 
presented in three documents: (1) this technical ap- 
pendix detailing loads and resources for each major 
Pacific Northwest generating utility, (2) a summary of 
Federal system and Pacific Northwest region loads 
and resources, and (3) a technical appendix detailing 
forecasted Pacific Northwest economic trends and 
loads. This technical appendix provides utility-specific 
information that BPA uses in its pot Nee planning. It 
incorporates the following for each utility: electrical 
demand--firm loads--under the medium 1990 Draft 
Joint Load Forecast; generating resources; and con- 
tracts both inside and outside the region. 
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Battelle Pacific Northwest Labs., Richland, WA. 
Assessment of SMES benefits in electric utility ap- 
plications. 

J. G. De Steese, D. K. Kreid, J. M. Haner, and W. E. 
a May 91, 19p PNL-SA-19231, CONF-9104106- 


Contract ACO6-76RL01830 

Annual American power conference (53rd), Chicago, 
IL (USA), 29 Apr - 1 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A scoping study was performed by Pacific Northwest 
Laboratory, in collaboration with Bonneville Power Ad- 
ministration (BPA), to evaluate the multiple benefits 
electric utilities might realize from superconducting 
magnetic energy storage (SMES). Benefits and costs 
were compared on a levelized annual basis to indicate 
the general viability of system-specific SMES applica- 
tions. A principal purpose was to provide information 
that could help increase utility interest in SMES and, 
thereby, assist the rapid development and deployment 
of the technology. This paper reviews eight SMES ap- 
plication scenarios and their estimated benefit/cost 
ratios under the operational conditions of specific utili- 
ty systems. Most of the SMES scenarios show leve- 
lized benefit/cost ratios greater than unity. However, 
the value of a single benefit was seldom found to 
exceed the unit’s levelized cost. This suggests, as a 
jeneral principle, that the total value of multiple bene- 
its should be considered to fully establish the cost ef- 
fectiveness of SMES in many utility applications. 
These results should encourage utilities to conduct 
more detailed analyses of SMES benefits to identify 
the applications most beneficial to individual systems. 
15 refs., 4 figs., 5 tabs. 
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Nordisk Gasteknisk Center, Hoersholm (Denmark). 
Energiproduktionskostnader med _naturgas. 
ed production costs of natural gas utiliza- 
tion). 

Y. Orispaeae. Feb 91, 143p NEI-DK-547, ISBN 87- 
89309-35-9 

In Swedish. 

U.S. Sales Only. 


The aim of the study was to evaluate heat and power 
production costs of natural gas fired power plants in 
Denmark, Finland, Norway and Sweden. Cost com- 
parisons have been made taking into account existing 
differences in investment and fuel costs, taxation, dis- 
count rate, environmental —_—— and operation 
conditions in each country. Six power plant alterna- 
tives were studied with capacity classes from a cogen- 
eration plant of 20 MW electrical power and 30 MW 
district heat to a 700 MW condensing power plant. The 
configurations of cogeneration plants are gas turbine 
with waste heat recovery boiler and combined cycle 
with steam and gas turbine. Both sizes of condensing 
power plants are of combined cycle type. The power 
plants have been dimensioned utilising experiences of 
existing natural gas fired power plants. Environemtal 
regulations concerning natural gas fired power plants 
are being developed rapidly in each country. Legisla- 
tion does not yet determine maximum value of NOx 
emissions which is the dominant factor for natural gas 
fired power plants. Legislation gives guideline values 
by means of which local authorities make decisions of 
individual regulations. Investment costs of power 
plants have a variation of 10%, mainly because of dif- 
ferences in taxation and envrionemtal regulations. The 


total investment costs are lowest in Denmark and high- 
est in Norway. When power production costs are com- 
pared to average tariff prices of large consumers, 
power production in cogeneration plants is competitive 
in Denmark and Finland. In Sweden and Norway the 
tariff price level is lower than power production costs in 
the power plants concerned, but local price variations 
may change the situation. (CLS). (ERA citation 
16:019961) 
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ERA Technology Ltd., Leatherhead (England). Confer- 
ences and Technical Services Div. 

Electrical Power Utilisation: How to Achieve 
System Performance. Conference Proceedings. 
Held in London on February 26-27, 1991. 

Apr 91, 268p ERA-90-0701, ISBN-0-7008-0413-7 


The two-day conference covered the key aspects of 
designing and operating a power system within a con- 
sumer’s premises, from the suppliers interface to the 
major loads. Up-to-date information was provided on 
system design, the selection of major plant items, 
equipment protection, legislation, privatization and al- 
ternative supplies. After a keynote speech on the regu- 
lator’s role, ‘system design requirements’ had papers 
on; the Distribution Code and power systems design. 
‘Impact of the load’ dealt with; the integration of non- 
linear loads, abnormal industrial loads, power factor 
improvement capacitors and the compatibility of diesel 
generators and UPS loads. ‘Cables’ discussed power 
cables for fixed installations, cable installation - Euro- 
pean and UK practice, installation of LSF cables and 
EMC screening of signal and communication cables. 
‘Transformers and Switchgear’ considered; the selec- 
tion of distribution and small power transformers, the 
design of LV distribution systems, 25kA 23kV class 
vacuum switchgear for distribution systems and 
switchgear selection. ‘Protection, control and data ac- 
quisition’ covered; the role of protection, control and 
data acquisition equipment, motor protection reporting 
and control systems and finally fuse protection. ‘Earth- 
ing requirements’ included; earthing facilities provided 
by electricity companies, an integrated earthing 
scheme used ii Hong Kong and a comprehensive phi- 
losophy of earthing. “Legislation and regulations’ stud- 
ied the new UK and European legislation, the Electrici- 
ty at Work Regulations and electrical safety rules for a 
commercial user. 
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Hydro-Quebec, Montreal. 

Hydro-Quebec: Annual report 1990. 

c1991, 110p ISBN-2-550-21626-1 


Hydro Quebec is a publicly owned utility constituted by 
an act of the Quebec legislative assembly in April 
1944. In 1981, it became a single shareholder: The 
Quebec government. It generates, transmits and dis- 
tributes almost all the electricity consumed in Quebec 
and also sells and purchases both energy and power 
under agreement with neighboring systems in Canada 
and the United States. The annual report discusses 
the quality of service, demand and markets, resources 
and the system, environmental action, organization 
and human resources, economic and social develop- 
ment. Includes a financial review, financial statements 
and a five-year review, a list of the Board of Directors, 
senior management, subsidiaries and affiliates and the 
power system in 1990. 
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Greenbelt, MD. Goddard Space Flight Center. 
Long Duration Exposure Facility (LDEF) Low-Tem- 
perature Heat Pipe Experiment Package (HEPP) 
Power System Results (Abstract Only). 
S. E. Tiller, and D. Sullivan. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 126. 


An overview of a self contained Direct oped Transfer 


Aeronautics and —_ Administration, 


(DET) Power System which was develo to provide 
power to the Long Duration Exposure Facility (LDEF) 
Heat Pipe Experiment Package (HEPP) Experiment. A 
brief synopsis of the flight characteristics of the power 
system are presented to illustrate the system’s - 
bility to function successfully in a low Earth orbit (LEO) 
space environment. The successful space flight oper- 
ations of the battery, solar arrays, and power system 
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electronics during the flight period of almost six years 
(approximately 32,000 LEO cycles) are discussed. 


Electric Power Transmission 
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(eYSHAPY: User’s manual. or 


J. B. Patton, D. T. Rizy, and J. S. Lawler. Apr 91, 
109p ORNL-6575 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


SYSRAP (for System Reconfiguration Analysis Pro- 
gram) is a ee automation applications soft- 
ware package for assessing system reconfiguration 
opportunities and volt/var control on radial electric dis- 
tribution feeders. The software program which is writ- 
ten in Turbo Pascal Version 5.0 was ~ bon 
Oak Ridge National Laboratory as part of the Athens 
Automation and Control Experiment (AACE), a large- 
scale distribution automation and control project spon- 

the US Department of Energy, Office of 
Energy Management. SYSRAP is unique because it 
combines power flow and short-circuit analyses with 
data base management and is especially well suited 
for answering system operator questions with respect 
to switch orders, capacitor bank dispatch, and regula- 
tor tap adjustments. The program runs on a personal 
computer, executes power flow and short-circuit analv- 
ses for detailed feeder models including voltage-sensi- 
tive loads, and is adept at reorganizing the feeders’ 
data base to reflect switching operations and changes 
in the status of volt/var equipment. The topics covered 
in the manual include: the installation of SYSRAP on 
an IBM or IBM-compatible computer; back- 
ground and motivation for the software program along 
with functional descriptions of its capabilities, algo- 
rithms, and data handling techniques; descriptions of 
the SYSRAP screens, menus, and expected input 
data; and help information for menu selections. Also, 
the manual illustrates the use of SYSRAP to investi- 
gate some distribution automation applications; and 
describes how RTSYSRAP, the real-time version of 
SYSRAP, interfaces to a Supervisory Control and Data 
Acquisition System via an ASCIil data file consisting of 
= system analog and status values. 18 figs., 
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Ente Nazionale per l’Energia Elettrica, Rome (Italy). 
onsideration in GIS insulation coordination. 

A. Bargigia. 1990, 26p ETDE-IT-91-31, CONF- 

9010168-2 

IERE workshop on GIS 

3 Oct 1990, From IER! 

Canada (Oct 1990). 

U.S. Sales Only. 


Analysis of electrical system failures reveals that many 
are caused by insulation breakdowns due to overvol- 
tages. The problem of insulation co-ordination is then 
one of the most important aspects in the design of an 
electrical system. Insulation co-ordination of gas-insu- 
lated sub-stations (GIS) has recently received much 
attention especially due to a large diffusion of this insu- 
lation technique. In this review of GIS insulation co- 
ordination, attention is given to the impact on the insu- 
lation co-ordination strategy of the metal-clad discon- 
nector performance during capacity current switching 
operations. (ERA citation 16:020273) 
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155,083 
DE91790770/GAR PC A03/MF A01 
Ente Nazionale per ee. Rome (Italy). 


sui \V systems: Charac- 
teristics of SF/sub 6/ metal-enciosed swit 
A. igia. Dec 90, 13p ETDE-IT-91-33, CONF- 
90101 
IERE work: on GIS 
3 Oct 1990, From IER 


‘ogram, Toronto (Canada), 1- 
workshop on GIS; Toronto, 


Gas-insulated substation (GIS) reliability is ensured by 
the fact that the whole unit of equipment is made in the 
workshop and that it is insensitive to environmental 
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conditions, since it has: a hermetic stainless-steel or 
protected-steel enclosure, in which all the active parts 
are insulated in SF/sub 6/ except for the fuse-cham- 
ber, whose air insulation is protected by an enclosure 
with degree of protection IP 65; operating mechanisms 
protected by covers with ree of protection IP 30; 
plug-in cable sealing ends with degree of protection IP 
65. Metal-enclosed switchgear will operate even in 
very low temperatures and even when immersed in 
water up to the height of the operating mechanism. 
Checking to ensure that SF/sub 6/ insulated metal- 
encl switchgear is in accordance with design is 
carried out by ENEL (Italian National Electricity Board), 
using specifications that are based mainly on the new 
IEC standards for a.c. metal-enclosed switchgear. 
(ERA citation 16:020274) 


155,084 

MIC-91-03863/GAR PC E07/MF E01 
B.C. Hydro. System Planning Division, Victoria (British 
Columbia). 

Second Kelly Lake to Cheekye 500 kV transmis- 
sion line: A planning perspective. 

c1990, 31p ISBN-0-7726-1028-2 


This report outlines B.C. Hydro’s planning process for 
major transmission projects and explains how that 
process led to more detailed studies for reinforcing the 
Interior to Lower Mainland electric transmission 

tem with a second 500kV single circuit transmis- 
sion line from Kelly Lake substation near Clinton to 
Cheekye substation near Squamish. The report con- 
tains brief descriptions of a typical electrical transmis- 
sion system; B.C. Hydro’s existing major transmission 
systems; the forecast of electricity demand which is 
driving the need for transmission system reinforce- 
ment; the resource plan to meet the growing demand 
for electricity; the transmission planning process which 
determines what system reinforcements are needed; 
and the planned transmission line. 


155,085 

N91-24225/5/GAR PC A02/MF AO1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Environmental Interactions of the Space Station 
Freedom Electric Power System. 

H. K. Nahra, and C. Lu. 1991, 8p NAS 1.15:104373, 
E-6177, NASA-TM-104373 

Presented at the European Space Power Conference, 
Florence, Italy, 2-6 Sep. 1991; Sponsored by Esa, the 
Politecnico di Milana, the Italian Space Agency, and 
the European Power Electronics. 


The Space Station Freedom operates in a low earth 
orbit (LEO) environment. Such operation results in dif- 
ferent potential interactions with the Space Station 
systems including the Electric Power System (EPS). 
These potential interactions result in environmental ef- 
fects which include neutral species effects such as 
atomic oxygen erosion, effects of micrometeoroid and 
orbital ris impacts, plasma effects, ionizing radi- 
ation, and induced contamination degradation effects. 
The EPS design and its interactions with the LEO envi- 
ronment are briefly described and the results of analy- 
ses and testing programs planned and performed thus 
far to resolve environmental concerns related to the 
EPS and its function in LEO environment. 


155,086 

PB91-216770/GAR PC A04/MF A01 
National Inst. of Standards and Technology (EEEL), 
Gaithersburg, MD. 

NIST Measurement Services: Calibration Service 
for Current Transformers. 

Special pub. (Final). 

J. D. Ramboz, and O. Petersons. Jun 91, 62p NIST/ 
SP-250/36 

Also available from Supt. of Docs. as SN003-003- 
03087-2. 


A calibration service at the National Institute of Stand- 
ards and Technology (NIST) for laboratory-quality cur- 
rent transformers is described. The service provides 
measurements of the current ratio and the phase 
angle between the secondary and primary currents. In 
the Report of Calibration or Test, the measured ratio is 
reported as the product of the marked (nominal) ratio 
and the ratio correction factor. The measured phase 
angle is reported directly in milliradians (mrad) and is 
positive if the secondary current leads the primary. The 
range of primary-to-secondary current ratios that can 
be measured with the equipment at NIST extends from 
0.25 A:5 A to 12000 A:5 A. The maximum current at 
the present time is about 20000 A. Estimates of cali- 
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bration uncertainties, including their sources, are given 
and quality control procedures are described. For rou- 
tine calibrations, uncertainties of + or - 0.01% for the 
ratio and + or - 0.1 mrad for the phase angle are 
quoted. However, lower uncertainties--to + or - 
0.0005% or 5 parts per million (ppm) for ratio and + or 
- 0.005 mrad or 5 microrads for phase angle--are pos- 
sible under the provisions of Special Tests. 
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155,087 

DE91010024/GAR PC A13/MF A02 
Humphrey (J.L.) and Associates, Austin, TX. 
Separation technologies: Advances and priorities. 
Final report. 

Progress rept. 

J. L. Humphrey, and R. A. Koort. Feb 91, 282p DOE/ 
1D/12920-1 

Contract ACO07-901D12920 

Sponsored by Department of Energy, Washington, DC. 


To accelerate development of energy-saving technol- 
ogies and to strengthen US industry and reduce de- 
pendence on imported oil, the Office of Industrial Proc- 
esses (OIP) of the US Department of Energy (DOE) is 
cost-sharing with private industry in the development 
and acceleration of advanced, high-payoff, high-risk 
technologies that industry alone will not develop. The 
purpose of this project was to identify appropriate 
areas for OIP to support research in advanced separa- 
tion technologies. The focus was on the chemical and 
petroleum industries. Energy savings were quantified 
per installation by computer simulation models. Sav- 
ings per installation and total energy required by exist- 
ing processes were used to project savings nationally. 
National energy savings were used as the primary cri- 
teria to establish priorities. 82 figs., 79 tabs. (ERA cita- 
tion 16:017330) 


155,088 

DE91011805/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Use of metering for facility and whole building 
energy analysis by the U.S. Department of Energy 
Federal Energy Management Program. 

K. D. Devine, and R. P. Mazzucchi. Oct 89, 17p PNL- 
SA-17155, CONF-8910134-4 

Contract ACO6-76RL01830 

Annual symposium on improving building systems in 
hot and humid climates (6th), Dallas, TX (USA), 3-4 
Oct 1989. Sponsored by Department of Energy, Wash- 
ington, DC. 


This paper details how the US Department of Energy, 
Federal Energy Management Program (FEMP) is ap- 
plying metering technology to conduct empirically 
based analyses of energy use by federal agencies. 
Continuing developments in sensors, data acquisition 
systems, microcomputers and monitoring protocols 
are reducing the costs of metering to the point that it is 
becoming too cheap not to meter energy and the de- 
terminants of energy use at federal facilities. This has 
widespread consequence for FEMP if one accepts the 
axiom that one can’t manage what one doesn’t meas- 
ure. Several recently completed and ongoing activities 
+ § managed by Pacific Northwest Laboratory for 
FEMP are highlighted in this paper. This includes the 
metering of energy end-uses for a research laboratory 
building to support a shared energy savings contract, 
analysis of utility billing records, climate, and charac- 
teristics data for entire military bases to prioritize 
energy use testing requirements, and enhancements 
to simplified energy analysis tools to help federal 
energy decision-makers identify and evaluate cost-ef- 
fective energy savings opportunities. 


155,089 

DE91012087/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Electrical energy metering application at a large 
research facility. 

S. S. Falke. 8 May 91, 19p UCRL-JC-107136, CONF- 
9105178-1 

Contract W-7405-ENG-48 

Schlumberger industries users group conference, At- 
lanta, GA (USA), 6-8 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A brief history of electric energy metering at Lawrence 
Livermore National Laboratory is presented. Use of 


electromechanical watthour demand, solid state single 
function transducers, analog multifunction, and digital 
multifunction per-phase metering are discussed. Appli- 
cations for interdepartment revenue transfer based on 
energy and power flow, load profiling, system planning, 
and use as a troubleshooting tool are described. 6 refs. 


155,090 

DE91012229/GAR 

Oak Ridge National Lab., TN. 
Codes vs marketing: How far have they advanced 
ey construction practices in the Pacific North- 
west. 

M. A. Brown, J. O. Kolb, and P. Brandis. 1991, 22p 
CONF-910704-1 

Contract AC05-840R21400 

Demand-side US Department of Energy management: 
building on experience: 5th national demand-side 
management conference, Boston, MA (USA), 30 Jul - 
1 Aug 1991. Sponsored by Department of Energy, 
Washington, DC. 


Improving the efficiency of new home construction 
offers many advantages to utilities. It decreases the 
size of the energy load that new construction places 
on the power system, reduces the need to weatherize 
buildings at a later date, and avoids “lost opportuni- 
ties” which occur because efficiency measures may 
be economical when a dwelling is being constructed 
but prohibitively expensive or structurally impossible to 
add at a later date. This paper assesses the relative 
effectiveness of codes vs marketing approaches to 
promoting energy-efficient new homes. Insights are 
drawn primarily from comparing and contrasting the 
experiences of a code program (the Early Adopter Pro- 
gram) and a marketing program (Super Good Cents) 
operated by Bonneville Power Administration in the 
Pacific Northwest to non-program houses. Both pro- 
= promote the adoption of Model Conservation 

tandards (MCS) for new home construction. The re- 
sults presented in this paper indicate that the energy 
efficiency of residential construction practices in the 
Pacific Northwest improved significantly as the result 
of Bonneville’s two MCS programs. By 1988, the code 
and marketing programs had attracted approximately 
the same level of participation in terms of numbers of 
homes being built to Model Conservation Standards, 
and the energy efficiency of the home construction 
under the two programs was comparable. The building 
thermal envelopes of both SGC and EA homes built in 
1987 are more energy efficient than those of other 
homes built during the same year. 5 refs., 2 figs., 1 tab. 
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DE91012409/GAR PC A03/MF A01 
Resource Systems Inst., Honolulu, HI. 

Energy supply and demand outlook in the Asia-Pa- 
cific region. 

F. Fesharaki, and N. Yamaguchi. Apr 91, 43p DOE/ 
1E/10521-T7 

Contract FG01-861E10521 

Sponsored by Department of Energy, Washington, DC. 


In this paper, we examine the Asia-Pacific energy situ- 
ation and the outlook for the regional oil and gas 
market, beginning with a look at the structure of 
demand, the extent of the regional oil and gas re- 
source, and the prospects for crude oil production 
through the year 2000. Following this is our assess- 
ment of the Asia-Pacific supply/demand balance and 
the future of the regional refining sector. 8 figs., 7 tabs. 


155,092 

DE91012545/GAR PC A04/MF A01 
Department of Energy, Washington, DC. 

National Energy Strategy. Technical Annex 1, Anal- 
ysis of options to amend the Public Utility Holding 
Company Act of 1935. 

1991, 73p DOE/S-0084P 


The Public Utility Holding Company Act of 1935 
(PUHCA) is widely regarded as a major barrier to the 
emergence of broader competition in the Nation’s 
wholesale electricity markets. Changes related to 
PUHCA -- meaning regulatory or statutory changes to 
neutralize or eliminate the act’s obstacles to the entry 
of most utility and nonutility firms into wholesale gen- 
eration markets -- has become one of the most contro- 
versial issues in the electricity sector today. Despite 
important differences on many points, most partici- 
pants in the debate appear to agree that amending the 
act to facilitate broader competition would lead, over 
time, to significant changes in the structure of the US 
electric utility industry. This analysis has two major pur- 





poses. The first is to examine the cases for and against 
amendment of PUHCA, taking into consideration the 
reasons for its enactment, the changes in the industry 
since 1935, and the possible impacts of the principal 
changes that have been proposed. The second is to 
present and examine a range of PUHCA-related op- 
tions in the context of the effort to develop a National 
Energy Strategy. 3 figs., 3 tabs. 


155,093 

DE91012632/GAR 

Oak Ridge National Lab., TN. 
Exploratory investigation of energy use metering 
and data analysis methods for multifamily build- 
ings in the Pacific Northwest. 

J. M. MacDonald, and D. L. White. May 91, 45p 
ORNL/CON-304 

Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This investigation focused on analyzin energy data 
for all-electric (single-fuel) multifamily (MF) buildings in 
the Pacific Northwest. The purpose was to search for 
insights that could guide future field energy measure- 
ment studies and analyses of MF conservation poten- 
tial, with better evaluations of energy standards for MF 
buildings being a driving influence. A two-dimensional 
index is proposed here to compare energy use be- 
tween MF buildings: heating energy use per sq ft of 
floor area by nonheating energy use per residence. 
This index, or an index like it, should be considered for 
all future representations of MF energy use. A new em- 
pirical modeling tool for evaluating heating energy use 
is proposed as a result of this study. The model repre- 
sents the fraction of total energy that is used by the 
heating system as a translated, truncated, simple sine 
function. The model appears capable of estimating 
annual space heating energy consumption in all-elec- 
tric MF buildings. Results from this study also highlight 
the issue that, for MF buildings, both weather and oc- 
cupancy normalizations are important. Finally, the 
available end use energy consumption data for MF 
buildings are limited. 26 refs., 8 figs., 1 tab. 
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155,094 

DES1012645/GAR PC A09/MF A01 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Model documentation of the Gas Analysis Model- 
ing aan 

May 91, 182p DOE/EIA-M-044(91) 


This report describes (MAIN) the central integrating 
module of the Intermediate Future Forecasting System 
(IFFS) that was used to produce the energy forecasts 
published in the Annual Energy Outlook 1991. IFFS is 
a partial equilibrium model of the US energy markets. 
The model consists of four supply modules, a macro- 
economic module, four demand modules, and the cen- 
tral integrating module whose primary function is to 
direct the execution sequence of the other modules. A 
brief description is given of the total system, but the 
focus of the report is on the integrating module. In ad- 
dition, the run submission system for IFFS is de- 
scribed. 13 refs. 


155,095 
DE91012659/GAR PC A04/MF A01 
Lawrence Berkeley Lab., CA. 

US/EKS: Advances in the SPANK-based Energy 
Kernel System. 

F. Buhl, E. Erdem, J. M. Nataf, F. C. Winkelmann, 
and M. A. Moshier. Dec 90, 54p LBL-29419, CONF- 
901295-1 

Contract ACO03-76SF00098 

International conference on system simulation in build- 
ings (3rd), Liege (Belgium), 3-5 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


The Simulation Problem Analysis Kernel (SPANK) was 
originally described as a prototype Energy Kernel 
System in a paper presented at the Second Interna- 
tional Conference on System Simulation in Buildings in 
1986. Since that time, it has undergone several en- 
hancements and has been integrated into a larger soft- 
ware system that may be more properly called a proto- 
type Energy Kernel System for building energy analy- 
sis, EKS/ US. Among the enhancements is the capabil- 
ity to simulate dynamic problems. Also, symbolic ma- 
nipulation techniques are now used to generate ob- 
jects and macro objects from equations expressed as 
text. Currently underway is the development of a 
graphical user interface. Newer developments include 
a reevaluation of a semantics of dynamic problem defi- 
nition, which will ultimately result in much greater gen- 


erality in user specification of numerical methods. This 
paper reports on these developments and indicates di- 
=— for future EKS/US development. 33 refs., 14 
igs. 


155,096 

DE91012882/GAR PC A09/MF A01 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Electric Power Monthly, May 1991. 

16 May 91, 189p DOE/EIA-0226(91/05) 

Portions of this document are illegible in microfiche 
products. 


This publication provides monthly statistics at the na- 
tional, Census division, and State levels for net gen- 
eration, fuel consumption, fuei stocks, quantity and 
quality of fuel, cost of fuel, electricity sales, revenue, 
and average revenue per kilowatthour of electricity 
sold. Data on net generation are also displayed at the 
North American Electric Reliability Council (NERC) 
region level. Additionally, statistics at the company and 
plant level are published in the electric er monthly 
(EPM) on capability of new plants, net generation, fuel 
consumption, fuel stocks, quantity and quality of fuel, 
and cost of fuel. 4 figs., 52 tabs. 


155,097 

DE91012932/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Adventures in running metering pro- 
grams. 

W. F. Sandusky. May 91, 26p PNL-SA-19248, CONF- 
9105196-1 

Contract ACO6-76RL01830 

Annual end use metering meeting (1st), Portland, OR 
(USA), 14-16 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


The Pacific Northwest Laboratory (PNL) has gained a 
great deal of experience in running a variety of end-use 
metering programs over the past 8 years. Some of this 
experience includes recruitment of participants, han- 
dling issues related to indemnification, dealing with 
electrical code requirements, selection of subcontrac- 
tors, and site relations. In addition to these items, deal- 
ing with change, motivating the project team, and deal- 
ing with restless management must be considered. All 
of these items are addressed in this paper with the 
intent of providing an expanded overview of running 
end-use metering programs. 7 refs. (ERA citation 
16:020463) 


155,098 
DE91012942/GAR 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

International petroleum statistics report, May 


1991. 
28 May 91, 74p DOE/EIA-0520(91/05) 


PC A04/MF A01 


This report presents data on international oil produc- 
tion, consumption, imports, exports, and stocks. The 
report has three sections. Section 1 contains time 
series on world oil production, and on oil consumption 
and stocks in the Organization for Economic Coopera- 
tion and Development (OECD). This section contains 
annual data beginning in 1973, and monthly data for 
the most recent two years. Section 2 presents an oil 
supply/consumption balance for the market econo- 
mies (i.e. non-communist countries). This balance is 
presented in quarterly intervals for the most recent two 
years. Section 3 presents data on oil imports by OECD 
countries. This section contains annual data beginning 
in 1982, and quarterly data for the most recent two 
years. 41 tabs. 


158,099 

DE91013057/GAR 

Oak Ridge National Lab., TN. 

Making energy efficiency happen. 
E. Hirst. 1991, 28p CONF-9106195-1 
Contract AC05-840R21400 
Technologies for a greenhouse constrained society 
conference, Oak Ridge, TN (USA), 11-13 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


Improving energy efficiency is the least expensive and 
most effective way to address simultaneously several 
national issues. Improving efficiency saves money for 
consumers, increases economic productivity and inter- 
national competitiveness, enhances national security 
by lowering oil imports, and reduces the adverse envi- 
ronmental effects of energy production. This paper dis- 
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cusses some of the many opportunities to improve effi- 
ciency, emphasizing the roles of government and utili- 
ties. 24 refs., 3 figs., 1 tab. 


155, 100 
DE91013174/GAR PC AO05/MF A01 
— = nt of Energy, Washington, DC. Office of Oil 
a as. 


Natural gas Capacity for the Lower 48 
States, 1980 thi a 
24 Jan 91, 86p DOE/EIA-0542 


The purpose of this study is to prepare a historical 
analysis of the monthly productive ity of natural 
gas at the wellhead and estimates of this capacity for 
1990 and 1991 in the Lower 48 States. It is anticipated 
that estimating gas ive capacity for successive 
2-year cycles will be an ongoing project. The impact of 
drilling, oil and gas price assumptions, and demand on 
gas productive capacity are examined. Both gas-well 
gas and oil-well gas are included in the study. Oil-well 
gas productive capacity was estimated separately and 
then combined with the gas-well gas productive ca- 
pacity. 14 refs., 40 figs., 16 tabs. 


155,101 
DE91013189/GAR PC A03/MF A01 
Department of Energy, Golden, CO. Western Area 
Power Administration. 

power rate adjustment, Boulder Canyon 
Project-Phoenix Area . Environmental as- 


sessment. 
Feb 91, 34p DOE/EA-0506 


The Western Area Power Administration (Western) is 
proposing to increase the rate charged for electric 
power from the Boulder Canyon Project. The Reciama- 
tion Project Act of 1939 (53 Stat. 1197), other legisla- 
tion, and DOE Order RA 6120.2 require that power rev- 
enues repay power-related costs. Western is also re- 
quired by Reclamation Law and DOE policy to sell its 
power resources at the lowest possible cost consistent 
with sound business principles. The fiscal year (FY) 
1990 power repayment study for the Boulder Canyon 
Project indicated that the existi ite rate 
would not generate revenues sufficient to repay all of 
the obligations assigned to power. Western, therefore, 
must increase its Boulder Canyon Project power rate in 
pe a by meet its financial obligations and comply with 
eral law. 


158,102 

DE91013264/GAR PC A03/MF A01 
Idaho Dept. of Water Resources, Boise. 

Sensible living for the 90’s. A portfolio of case 
studies from RCDP Cycle 1. 

K. Eklund. Sep 90, 499 DOE/BP/23821-4 

Contract AC79-85BP23821 

Sponsored by Department of Energy, Washington, DC. 


“Sensible Living for the 90s” means designing and 
building homes that are energy efficient, comfortable 
and economical. Following are examples of sensible 
homes. All the homes shown are electrically heated. 
They were constructed to meet or exceed Model Con- 
servation Standards -- energy efficient —— stand- 
ards deve by the Northwest Power Planning 
Council for new electrically heated commercial and 
residential buildings. These standards don’t specify 
how a home must be built, but instead set levels for the 
efficient use of electricity in the home. The unique de- 
signs of these homes prove that energy-efficient 
homes can look good, too. A profile is given for each 
home. Comments from e: jalists and, in most 
cases, the owners are incl . Information is provid- 
ed on the features of the homes and how well they 
work. A glossary of technical terms is listed in the back 
of the book. 
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Bangor ydko Electric a PC A23/MF A03 
jangor O- , ME. 

Demonstration of conservation 

measures by northeastern rural utilities. Volume 3. 

15 Feb 91, 547p DOE/CE/28311-T1-Vol.3 

Contract FG01-89CE28311 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 

Bangor Hydro-Electric Company (BHE) is an investor- 

owned electric utility located in the city of Bangor, 

Maine, serving customers in 4 rural counties of coastal 

and east central Maine. Since the early 1980’s BHE 


October 15,1991 105 





ENERGY 
Energy Use, Supply, & Demand 


has actively investigated and implemented demand 
side management programs in order to augment its 
mix of energy services. BHE completed its first major 
integrated resource planning effort in December of 
1987 with the help of LCG Consulting of Los Altos, 
California. When the Department of Energy an- 
nounced this grant program, BHE applied for a grant in 
order to fund the update of the 1987 study using the 
results of research projects. BHE also wanted to make 
this comprehensive evaluation more proactive in 
nature, consciously modifying the system load shape 
in order to minimize the price of electricity while simul- 
taneously ———e the energy services options avail- 
able to customers. This summary report is intended to 
illustrate the process BHE went through to fulfill the 
requirements of the grant and to comment on key as- 
pects of the DOE Project Report and the other various 
Supplemental Reports that we used as inputs to the 
main report. (ERA citation 16:020644) 
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DE91013324/GAR PC A22/MF A03 
Bangor Hydro-Electric, ME. 

Demonstration of demand-based conservation 
measures by northeastern rural utilities. Volume 2. 
15 Feb 91, 513p DOE/CE/28311-T1-Vol.2 

Contract FG01-89CE28311 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Bangor Hydro-Electric Company (BHE) is an investor- 
owned electric utility located in the city of Bangor, 
Maine, serving customers in 4 rural counties of coastal 
and east central Maine. Since the early 1980’s BHE 
has actively investigated and implemented demand 
side management programs in order to augment its 
mix of energy services. BHE completed its first major 
integrated resource planning effort in December of 
1987 with the help of LCG Consulting of Los Altos, 
California. When the Department of Energy an- 
nounced this grant program, BHE applied for a grant in 
order to fund the update of the 1987 study using the 
results of research projects. BHE also wanted to make 
this comprehensive evaluation more proactive in 
nature, consciously modifying the system load shape 
in order to minimize the price of electricity while simul- 
taneously ee the energy services options avail- 
able to customers. This summary report is intended to 
illustrate the process BHE went through to fulfill the 
requirements of the grant and to comment on key as- 
pects of the DOE Project Report and the other various 
Supplemental Reports that we used as inputs to the 
main report. (ERA citation 16:020643) 
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DE91013325/GAR 
Bangor Hydro-Electric, ME. 
Demonstration of demand-based conservation 
measures by northeastern rural utilities. Volume 1. 
15 Feb 91, 161p DOE/CE/28311-T1-Vol.1 

Contract FG01-89CE28311 

Sponsored by Department of Energy, Washington, DC. 
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Bangor Hydro-Electric Company (BHE) is an investor- 
owned electric utility located in the city of Bangor, 
Maine, serving customers in 4 rural counties of coastal 
and east central Maine. Since the early 1980’s BHE 
has actively investigated and implemented demand 
side management programs in order to augment its 
mix of energy services. BHE completed its first major 
integrated resource planning effort in December of 
1987 with the help of LCG Consulting of Los Altos, 
California. When the Department of Energy an- 
nounced this grant program, BHE applied for a grant in 
order to fund the update of the 1987 study using the 
results of research projects. BHE also wanted to make 
this comprehensive evaluation more proactive in 
nature, consciously modifying the system load shape 
in order to minimize the price of electricity while simul- 
taneously oe the energy services options avail- 
able to customers. This summary report is intended to 
illustrate the process BHE went through to fulfill the 
requirements of the grant and to comment on key as- 
pects of the DOE Project Report and the other various 
Supplemental Reports that we used as inputs to the 
main report. 24 figs., 38 tabs. (ERA citation 16:020642) 


155, 106 


DE91013421/GAR PC A04/MF A01 
Bonneville Power Administration, Portland, OR. Office 
of Energy Resources. 
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Residential construction demonstration project: 
Cycle 1 builder exit survey. 
J. Fay, and C. Paglin. May 90, 72p DOE/BP-1414 


The Bonneville Power Administration currently is spon- 
soring a program that offers reduce heating bills and 
greater living comfort to buyers of new all-electric 
homes in the Pacific Northwest. The Residential Con- 
struction Demonstration Project (RCDP) focuses its ef- 
forts on saving electricity by making new homes more 
energy efficient. The RCDP began with the solicitation 
of qualified builders at the start of 1986--this was 
called Cycle 1. To participate, contractors had to agree 
to build their new homes to SGC specifications, use 
the MCS- approved air leakage contro! Package B, in- 
stall energy use monitoring equipment, and incorpo- 
rate at least one of the RCDP Cycle 1 energy saving 
innovations. This report summarizes analysis results of 
the RCDP Cycle 1 Builder Exit Survey. The purpose of 
the survey was to obtain information about builders 
participating in the program. It was broken into three 
major categories: Company Profile; Project Evaluation; 
and Experience With RCDP Construction Innovations. 
The Washington State Energy Office (WSEO) mailed 
surveys to all the RCDP Cycle 1 builders. Of the 112 
builders who participated in Cycle 1 of the RCDP, 64 
(56 percent) completed a survey. Half of the builders 
who responded were from Washington. 
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DE91013422/GAR PC A03/MF A01 
Washington State Energy Office, Olympia. 

Analysis of predicted vs. monitored space heat 
energy use in 83 homes. 

P. K. Downey. Dec 89, 24p DOE/BP/23821-3 
Contract AC79-85BP23821 

Sponsored by Department of Energy, Washington, DC. 


The Bonneville Power Administration (Bonneville) im- 
lements the Residential Construction Demonstration 
roject (RCDP) to examine new energy efficient prod- 

ucts and/or construction techniques. The products 

and techniques that prove to be successful are trans- 
ferred to the Super Good Cents (SGC) and Northwest 

Energy Code (NWEC) Programs. Since 1985 Bonne- 

ville has overseen the design, development, and im- 

plementation of three construction cycles. As part of 

the RCDP, energy use monitoring equipment was in- 
stalled on each of the Cycle 1 and 2 homes. Bonneville 
contracted with the Washington State Energy Office 

(WSEO) to examine, on aggregate, the relationship be- 

tween SUNDAY (a energy use simulation model) pre- 

dicted and monitored space heat consumption. The 
analysis included 83 of the 165 RCDP Cycle 1 homes. 

The SUNDAY thermal model is able to predict space 

heat consumption on aggregate but due to the signifi- 

cant variations in predicted and monitored data, 

SUNDAY should not be used to forecast space heat 

—— in individual homes. 9 refs., 7 figs., 7 

tabs. 
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DE91013431/GAR PC A04/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Reducing electricity demand through energy-relat- 
ed efficient construction: A partnership between 
the City of St. Louis and Union Electric Company. 
Jul 90, 69p DOE/IR/05106-T136 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


This project developed a partnership between the City 
and Union Electric Company to develop and market 
energy-efficient homebuilding to demonstrate the ben- 
efits of reducing summertime peak electrical demand. 
The project developed 65 energy-efficient, new homes 
comparable to 120 similar homes used as a control 
group. The benefits of a package of upgrades includ- 
ing enhanced insulation levels, low-emissivity glass 
and improved a efficiency, and use of 
heat pumps were investigated. The homes are part of 
a new demand side planning effort initiated by Union 
Electric Company to evaluate the impact of reduced 
summertime electrical demand in the residential 
sector. Currently 36% of the utility’s summertime 
demand is from residential customers. This pilot study 
sought to produce results that can lead to strategies 
for an on-going program to fund energy upgrades on 
both new and existing homes in the future, benefiting 
both utility customers, and achieving the city’s goal of 
enhanced housing affordability. 4 figs., 1 tab. 


155, 109 
DE91013435/GAR 


PC A07/MF A01 


Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Integrating energy efficiency into municipal pur- 
chasing decisions: Computerizing procurement 
choices. 

D. Pratt, and M. Castillano. Dec 89, 142p DOE/IR/ 
05106-T140 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


Municipal purchases routinely include energy consum- 
ing items. To lessen electricity needs and costs, Seat- 
tle City Light, Settle’s municipal electric utility, re- 
searched integrating energy efficiency into purchasing. 
Life cycling costing (LCC) brings cost savings and 
energy efficiency awareness, and Washington State 
and King County already require it for some purchases. 
Accordingly, and easy-to-use computerized prototype 
LCC system was developed for Seattle. When submit- 
ting bids, vendors must provide some additional cost 
and energy use information which is entered on- 
screen into the computer and stored. When required, 
reports that rank bids by annualized LCCs are printed, 
so that competing products are compared by their true 
lifetime economic costs. At present a small pilot pro- 
gram is being developed at City Light to test implemen- 
tation of the system. The results of the pilot program 
will be published as an addendum to this report by De- 
cember, 1990. The system is quite suitable for all mu- 
nicipalities because assumptions used in calculations 
(prices, discount rates, real cost escalation, etc.) can 
easily be changed. We recommend its use to save 
energy and reduce costs. 15 refs. 
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DE91013437/GAR PC A12/MF A02 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Energy master planning: Innovative Design and 
Energy Analysis Service (IDEAS) for new commer- 
cial construction. 

Nov 89, 267p DOE/IR/05106-T143 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


This report describes a research and development 
strategy that a municipal energy management office 
took to adopt and promote an energy design and anal- 
ysis program for commercial building development 
projects. Included are details of the technical informa- 
tion, technology transfer tools, marketing strategies 
and methods of integrating the energy efficient design 
suggestion program into the existing city development 
process for maximizing the administration and effec- 
tiveness of the service. The Office of Environmental 
Management of the City of San Jose developed and is 
offering a Pilot Program aimed at improving the energy 
efficiency of its commercial and light industrial building 
stock. The proposed Innovative Design and Energy 
Analysis Service (IDEAS) would offer technical infor- 
mation and assistance to Developers, Architects and 
Engineers in the area of energy conscious design of 
new commercial construction in the City of San Jose. 
The main thrust of the service will be to influence new 
building design through the implementation of cost-ef- 
fective energy conservation options such that building 
operational performance is better than that resulting 
from implementing mandated state energy standards. 
21 refs., 10 figs., 6 tabs. 
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DE91013447/GAR PC A04/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Modernization of lighting in municipal auditorium. 
J. K. Burge. Jan 90, 74p DOE/IR/05106-T152 
Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this project was to make a practical 
evaluation of new lighting technologies to enhance the 
function of a municipal facility with an outdated lighting 
system. The specific exercise in this project involved 
using new light sources and mechanisms in presenting 
these new light sources. System performance will be 
documented in terms of lighting quality, lighting quanti- 
ty, and energy savings. As cities are faced with operat- 
ing both old and new facilities, it becomes difficult and 
expensive to competitively operate the older facilities. 
Frequently the older facility is passed over by organi- 
zations to take advantage of more modern facilities 
with better lighting systems. The purpose of this 
project was to improve the quality and quantity of light- 
ing in the Municipal Auditorium in order to improve the 





candidacy of Kansas City and this particular facility for 
convention and meeting activities while reducing the 
energy consumed by the old lighting system. 
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DE91013486/GAR PC AOS/MF AO1 
Department of Energy, Washington, DC. Reserves and 
Natural Gas Div. 

Documentation of the integrating module of the In- 
termediate Future Forecasting System. 
May 91, 95p DOE/EIA-M-023(91) 


This report describes (MAIN) the central integrating 
module of the Intermediate Future Forecastin {om 
(IFFS) that was used to [ey the energy forecasts 
published in the Annual Energy Outlook 1991. IFFS is 
a partial equilibrium model of the US energy markets. 
The model consists of four supply modules, a macro- 
economic module, four demand modules, and the cen- 
tral integrating module whose primary function is to 
direct the execution sequence of the other modules. A 
brief description is given of the total system, but the 
focus of the report is on the integrating module. In ad- 
dition, the run submission system for IFFS is de- 
scribed. 13 refs., 3 figs. 
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DE91013504/GAR PC A10/MF A02 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

Manufacturing — consumption survey: Con- 
sumption of ney 1988. 

May 91, 219p DOE/EIA-0512(88) 

Portions of this document are illegible in microfiche 
products. 


The primary purpose of this report is to provide a com- 
pilation of statistics that can be used for a wide variety 
of analyses on energy consumption by manufacturers. 
The text of this data report highlights some of the infor- 
mation that might be of interest to analysts using the 
results of the Manufacturing Energy Consumption 
Survey. 7 figs., 62 tabs. (ERA citation 16:020399) 
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DE91785493/GAR PC A06/MF A01 
Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (Germany, F.R.). 

RWE AG Geschaeftsbericht 1989/90. (RWE AG 
annual report 1989/90). 

1991, 108p ETDE-mf-1785493 

In German. 

U.S. Sales Only. 


The objectives and activities of this large grid supplier 
to the electricity industry are described, and the end- 
of-year account for 1989/90 reveals numerous finan- 
cial data (balance sheet, profit and loss accounts etc.). 
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DE91792984/GAR PC A03/MF A01 
Danske Elvaerkers Forenings Udredningsafdeling, 


Lyngby. 
Elmodel-bolig kvalitetskontrol version 0.51. (Elec- 
tricity model-households quality control version 


.51). 
J. Moeller. Jun 90, 23p DEFU-TR-284 
In Danish. 
U.S. Sales Only. 


An evaluation of the quality of (sup E)LMODEL -- bolig 
version 0.51 which operates with living areas defined 
in accordance with type of home and locality. The 
quality control is reckoned by comparing the values 
found by model calculations with the known values. 
Calculated electricity consumption, consumption in- 
crease, coverage percentages and sales data for do- 
mestic appliances and consumer age groups form the 
basis of the comparisons. In the case of electricity, 
consumption is partly reckoned in relation to all house- 
holds all over the country and partly with regard to the 

pe of home and whether it is located East or West of 
the straits dividing Funen from Zealand. (AB). (ERA ci- 
tation 16:020640) 


155,116 
DE91792985/GAR PC AO5/MF A01 
Danske Elvaerkers Forenings Udredningsafdeling, 


Lyngby. 

Elmodel-bolig kvalitetskontrol version 0.51. Bilags- 
rapport. (Electricity model-households quality 
control version 0.51. Supplementary report). 

J. Moeller. Jun 90, 78p DEFU-TR-284-bilag 

In Danish. 


U.S. Sales Only. 


A supplement to (sup E)LMODEL-bolig kvalitetskontrol 
version 0.51 (a quality control of a model for calculat- 
ing domestic electricity consumption in Denmark) 
which contains graphs illustrating the calculated data 
covering the periods 1975 and 1980 through 1988. 
(AB). (ERA citation 16:020641) 
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DES1793009/GAR PC A03/MF A01 
Handelshoejskolen i Aarhus (Denmark). 
Samfundsoek ien i naturgasprojektet. (Social 
economics and the natural od crc, 

J. Bentzen. Jun 90, 34p NEI-DK-556 

In Danish. 

U.S. Sales Only. 


The author claims that at the moment the Danish natu- 
ral gas project appears to be an economical catastro- 
phe, and that the government avoids the issue by con- 
centrating on the economy of the involved commercial 
companies when it gives out information. The broader 
aspects of the economical situation are analysed in re- 
lation to Denmark’s concern with natural gas. The 
extent of savings in fuel costs and decrease of atmos- 
pheric pollution when only natural gas is utilized is dis- 
cussed and compared with the extra investment and 
operational costs involved in the establishment of a 
natural gas network. The author concludes that the 
Danish natural gas project will lead to a loss of at least 
10 milliard Danish crowns, but admits that this proph- 
esied result is very dependent on natural gas prices. 
(AB) 21 refs. (ERA citation 16:019622) 
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PB91-507897/GAR CP DO3 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

State Energy Data System (SEDS), United States, 
1960-1989 (for Microcomputers). 

Data file. 

1989, 5 diskettes DOE/DF/DK-91/036 

System: IBM-PC or compatible; PC DOS operating 
system. For related titles see PB91-507905, PB91- 
507913, PB91-507921 and PB91-507939. Supersedes 
PB90-501933. 

The datafile is on five 1.2M, 5 1/4 inch diskettes, high 
density. The diskette(s) are in ASCII format. 


The State Energy Data System (SEDS) diskettes con- 
tain data from the publication, State Energy Data 
Report Consumption Estimates, 1960-1989. The State 
data are grouped by Census Division with one division 
per diskette except for Region 3, which is on two dis- 
kettes. Each diskette contains data for the United 
States and also systems documentation. Two files are 
included for each State: SEDSP.ZZ for SEDS physical 
unit consumption and SEDS.ZZ for SEDS Btu con- 
sumption, where ‘zz’ is the State code. The records 
were written in sort code order which the data are pre- 
sented in Tables 9 through 320 of the State Energy 
Data Report. The SEDS Diskettes can be used with 
most popular spreadsheet software. The procedure for 
importing the data into Lotus 1-2-3 has been included 
in the documentation for the SEDS Diskettes. 
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PB91-507905/GAR CP D99 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

State Energy Data System (SEDS), Census Region 
1, 1960-1989 (for Microcomputers). 

Data file. 

1989, 1 diskette DOE/DF/DK-91/037 

System: IBM PC; PC DOS operating system. For relat- 
ed titles see PB91-507897, PB91-507913, PB91- 
507921 and PB91-507939. Supersedes PB90-501941. 
The datafile is on one 1.2M, 5 1/4 inch diskette, high 
density. The diskette(s) are in ASCII format. 


The State Energy Data System (SEDS) diskettes con- 
tain data from the publication, State 7 Data 
Report Consumption Estimates, 1960-1989. The file 
contains data from Census Region 1. It also contains 
data for the United States and systems documenta- 
tion. Two files are included for each State: SEDSP.ZZ 
for SEDS physical unit consumption and SEDSB.ZZ 
for SEDS Btu consumption, where ‘zz’is the State 
code. The records were written in sort code order 
which the data are presented in Tables 9 through 320 
of the State Energy Data Report. The SEDS Diskettes 
can be used with most popular spreadsheet software. 
The procedure for importing the data into Lotus 1-2-3 
has been included in the documentation for the SEDS 
Diskettes. 
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PB91-507913/GAR CP D99 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

State Energy Data System (SEDS), Census Region 
2, 1960-1989 (for Micr ers). 

Data file. 

1989, 1 diskette DOE/DF/DK-91/038 

System: IBM PC; PC DOS operating system. For relat- 
ed titles see PB91-507897, PB91-507905, PB91- 
507921 and PB91-507939. Supersedes PB90-501958. 
The datafile is on one 1.2M, 5 1/4 inch diskette, high 
density. The diskette(s) are in ASCII format. 


The State Energy Data System (SEDS) diskettes con- 
tain data from the publication, State Energy Data 
Report Consumption Estimates, 1960-1989. file 
contains data for Census Region 2. It also contains 
data for the United States and systems documenta- 
tion. Two files are included for each State: SEDSP.ZZ 
for SEDS physical unit consumption and SEDSB.ZZ 
for SEDS Btu consumption, where ‘zz’ is the State 
code. The records were written in sort code order 
which the data are presented in Tables 9 through 320 
of the State Energy Data Report. The SEDS Diskettes 
can be used with most popular spreadsheet software. 
The procedure for importing the data into Lotus 1-2-3 
pet included in the documentation for the SEDS 
iskettes. 
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PB91-507921/GAR CP D99 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

State Energy Data System (SEDS), Census Region 
3, 1960-1989 (for Microcomputers). 

Data file. 

1989, 2 diskettes DOE/DF/DK-91/039 

System: IBM PC; PC DOS operating system. For relat- 
ed titles see PB91-507897, PB91-507905, PB91- 
507913 and PB91-507939. Supersedes PB90-501966. 
The datafile is on two 1.2M, 5 1/4 inch diskettes, high 
— File format: The diskette(s) are in ASCII 
lormat. 


The State Energy Data System (SEDS) diskettes con- 
tain data from the publication, State Energy Data 
Report Consumption Estimates, 1960-1989. file 
contains data for Census Region 3. It also contains 
data for the United States and systems documenta- 
tion. Two files are included for each State: SEDSP.ZZ 
for SEDS physical unit consumption and SEDSB.ZZ 
for SEDS Btu consumption, where ‘zz’ is the State 
code. The records were written in sort code order 
which the data are presented in Tables 9 through 320 
of the State Energy Data Report. The SEDS Diskettes 
can be used with most popular spreadsheet software. 
The procedure for importing the data into Lotus 1-2-3 
po eo included in the documentation for the SEDS 
iskettes. 
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PB91-507939/GAR CP D99 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

State Energy Data System (SEDS), Census Region 
4, 1960-1989 (for Microcomputers). 

Data file. 

1989, 1 diskette DOE/DF/DK-91/040 

System: IBM PC; PC DOS operating system. For relat- 
ed titles see PB91-507921, PB91-507913, PB91- 
507905 and PB91-507897. Supersedes PB90-501974. 
The datafile is on one 1.2M, 5 1/4 inch diskette, high 
density. The diskette(s) are in ASCII format. 


The State Energy Data System (SEDS) diskettes con- 
tain data from the publication, State Energy Data 
Report Consumption Estimates, 1960-1989. Two files 
are included for each State: SEDSP.ZZ for SEDS 
physical unit consumption and SEDSB.ZZ for SEDS 
Btu consumption, where ‘zz’ is the State code. The 
records were written in sort code order as the data are 
presented in Tables 9 through 320 of the State Energy 
Data Report. The SEDS Diskettes can be used with 
most popular spreadsheet software. The procedure for 
importing the data into Lotus 1-2-3 has been included 
in the documentation for the SEDS Diskettes. The dis- 
kette contains data for Census Region 4. In addition to 
the States in the Census Region, diskette contains 
data for the United States and diskette documentation. 
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DE91002042/GAR PC A07/MF A01 
Caterpillar, Inc., San ow. CA. Solar Turbines. 
Advanced coal-fueled industrial cogeneration gas 
=" system. Annual report, June 1989-June 


Progress rept. 

LeCren, L. H. Cowell, M. A. Galica, M. D. 

Poe ye ‘and C. S. Wen. Jul 90, 130p DOE/MC/ 
23166-2970 

Contract AC21-86MC23166 

Sponsored by Department of Energy, Washington, DC. 


The objective of the Solar/METC program is to prove 
the technical, economic, and environmental feasibility 
of coal-fired gas turbine for cogeneration applications 
through tests of a Centaur Type H engine system oper- 
ated on coal fuel throughout the engine design operat- 
—- inge. This quarter, work was centered on design, 

rication, and testing of the combustor, cleanup, fuel 
specifications, and hot end simulation rig. 2 refs., 59 
figs., 29 tabs. 
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DE91012407/GAR PC A25/MF A04 
Resource Systems Inst., Honolulu, HI. 

Energy and the environment in the Asia-Pacific 


Region: Planning for an uncertain future. (Pro- 
ceedi 


ings). 
1991, 593p CONF-9102110 
Contracts FG01-861E10511, W-31109-ENG-38 
Energy and environment in the Asia-Pacific region: 
planning for an uncertain future, Honolulu, HI (USA), 
13-15 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This conference deals with energy and environmental 
issues in the rapidly changing Asia-Pacific region. 
Presentations covered past policies and present reali- 
ties of the relationships between current economic 
= energy needs, and environmental problems. 

opics included pollution, health hazards, resources, 
acid rain, governmental policies, industrial concerns, 
modeling systems, and global aspects of energy and 
environmental policies. Individual papers have been 
cataloged separately. 
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DE91012514/GAR 

Oak Ridge National Lab., TN. 
Beyond the market: Recent regulatory responses 
to the externalities of energy production. 

R. Cantor, C. Rizy, and A. Krupnick. 1991, 22p 
CONF-9104140-1 

Contract AC05-840R21400 

Annual conference of the National Association of Envi- 
ronmental Professionals (16th), Baltimore, MD (USA), 
28 Apr - 1 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


Fuel cycle cost analyses have become a subject of 
considerable interest in the US and elsewhere as part 
of the process of producing, transforming, and using 
energy. More recently, efforts have been launched in 
the US, Canada, Indonesia, and within the United Na- 
tions to address the criticism that conventional fuel 
cycle assessments do not reflect damages to environ- 
mental and health resources. Many environmentai 
costs associated with energy use are not fully reflected 
in the price consumers pay for energy services. The 
“uninternalized” costs, or externalities, ultimately 
impose a burden on society that arguably should be 
borne instead by energy consumers and producers. A 
number of state regulatory initiatives in the US have 
been implemented to address the externalities of 
energy uses directly; however, resolving externality 
issues is confounded by the extremely complex nature 
of the problem. In this paper, we articulate the exter- 
nality concept as discussed by the modern economics 
literature and what the concept means for energy pro- 
duction and use. We address how adjustments for ex- 
ternalities can be accommodated in the existing regu- 
latory frameworks that pertain to major energy fuels 
such as coal, uranium, oil, natural gas, and renew- 
ables. Examples of recent regulatory responses to the 
externality problem are reviewed to examine what may 
be expected from them. We conciude the paper by 
considering what type of adjustments or data are re- 
quired in the abstract for optimal responses and what 
. ultimately practical in the current system. 8 refs., 1 
ig. 
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155, 126 

DE91012799/GAR PC A03/MF A01 
Research-Cottrell, Inc., Somerville, NJ. Environmental 
Services and Technologies Div. 

Evaluation of a pre-charging pulse-jet filter for 
small combustor particulate control. Project quar- 
terly report, December 1990-February 1991. 
Progress rept. 

J. M. Quimby. Mar 91, 16p DOE/PC/89807-T4 
Contract AC22-89PC89807 

Sponsored by Department of Energy, Washington, DC. 


The objective of this test program is the performance 
and economic evaluation of a pre charged-pulse jet 
filter as the principal particulate control device for a 
commercial or industrial scale coal fired combustor. 
Performance factors that will be considered are the ef- 
fects of particle charge, air/cloth ratio, fabric types, 
percent humidity and inlet particulate loading on fine 
particle collection efficiency, and pressure drop. Eco- 
nomic factors that will be considered are capital costs, 
energy and other operating costs, and maintenance 
costs. 


Fuel Conversion Processes 


155,127 
DE91009427/GAR PC A05/MF A01 
University of Wyoming Research Corp., Laramie. 

Western Research Inst. 

Solid-state NMR study of condensation/retro- 
rade reactions during coal liquefaction. Final 
eport. 

Progress rept. 

F. P. Miknis. Dec 90, 77p DOE/PC/88813-T5 

Contract AC22-88PC88813 

Sponsored by peaeions of Energy, Washington, DC. 


The objectives of this study were to develop solid-state 
(sup 13)C and (sup 1)H NMR methods that could be 
used to measure changes in the carbon and hydrogen 
aromaticities of coals and coal-derived products, and 
to determine the feasibility of applying these methods 
for quantitative measurements in coals. The approach- 
es taken were to investigate the use of Delrin as an 
internal standard for spin counting measurements, to 
develop a large-volume magic-angle spinning system 
so that single pulse (sup 13)C NMR measurements 
could be made in a reasonable time, and to investigate 
the use of perdeuteropyridine for enhancing the reso- 
lution of solid-state (sup 1)H NMR spectra of coals. 35 
refs., 26 figs., 6 tabs. 


DES1010555/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Chemical Engineering. 
Hindered diffusion of coal liquids under non-reac- 
tive and high temperature and pressure reactive 
conditions. Quarterly report 12 research period, 
June 15, 1990-September 14, 1990. 
— rept. 

Tsotsis, M. Sahimi, and |. A. Webster. 1990, 
29p DOE/PC/79908-T7 
Contract FG22-87PC79908 
Sponsored by Department of Energy, Washington, DC. 


One of the obstacles in the design and optimization of 
catalytic coal liquefaction and petroleum and coal- 
liquid hydroprocessing reactors, is the lack of available 
experimental transport, thermodynamic and reaction 
data at realistic process conditions. We have under- 
taken a theoretical and experimental study of “hin- 
dered diffusion” of model and real petroleum and coal 
liquids in model and real coal liquefaction and hydro- 
processing catalysts under reactive and non- reactive 
conditions. Specifically we intend to carry out the fol- 
lowing tasks: (1) To theoretically study, by employing 
modern concepts and techniques of statistical physics 
of disordered systems, and molecular dynamic calcu- 
lations, the mechanism of configurational diffusion and 
reaction of liquid macromolecules in porous catalysts, 
and attempt to relate and substantiate such studies 
with high quality, reproducible experimental data. (2) 
To measure configurational diffusivities of model oil 
compounds such as metal porphyrins through model 
and real porous systems. The model porous systems 
are polycarbonate, mica and anodized alumina mem- 
branes, all characterized by straight, basically unimo- 
dal cylindrical pores. (3) To measure the diffusivity of 


petroleum- and coal-liquid derived asphaltenes under 
nonreactive and reactive conditions in model and real 
alumina membranes and attempt, based also on the 
ae acquired in tasks (1) and (2) above, to gain, 
for the first time, a better understanding of the addi- 
tional complexities present in such systems. 53 refs. 
(ERA citation 16:019454) 
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DE91010679/GAR PC A04/MF A01 
Air Products and Chemicals, Inc., Allentown, PA. 
Liquid phase methanol LaPorte process develop- 
ment unit: Modification, operation, and support 
— Task 3.8, Catalyst poisons field demon- 
s 

9 Nov 90, 69p DOE/PC/90005-T38 

Contract AC22-87PC90005 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
ra Original copy available until stock is exhaust- 


As part of the liquid phase methanol process develop- 
ment program the present study evaluated adsorptive 
schemes to remove catalyst poisons from coal gas at 
pilot scale. In addition to a lab test with coal gas from 
Coolwater, two field tests were performed at Great 
Plains with live coal gas. In the lab with Coolwater, eg 
iron carbonyl, carbonyl sulfide,and hydrogen sul 
were effectively removed from the coal gas. The ca- 
pacities of H-Y zeolite and BPL carbon for Fe(CO)(sub 
5) oy well with the previous bench scale results at 
similar CO(sub 2) partial pressure. COS appeared to 
be chemisorbed on FCA carbon; its capaci 
regenerable by hot nitrogen purge. A Cu/Zn catalyst, 
used to remove H(sub 2)S adsorptively, worked ade- 
quately. With the adsorption system on-line, a down- 
stream methanol catalyst showed stable activity for 
120 hours of operation. In the two field tests, it was 
demonstrated that the Great Plains (GP) syngas could 
be treated by adsorption for LPMEOH process. The 
catalyst deactivation observed in the first ffeld test was 
much improved in the second field test after regular 
(every three days) regeneration of the adsorbents was 
practiced. The absorption system, which was designed 
for the removal of iron/nickel carbonyls, hydrogen/ 
carbonyl sulfide and hydrochloric acid, needed to 
modified to accommodate other unexpected impuri- 
ties, such as acetonitrile and ethylene which were ob- 
served during both field tests. A lab test with a simulat- 
ed GP gas indicated that low CO(sub 2) content 
(0.5%) in the GP gas does not cause catalyst deactiva- 
tion. Adjusting the CO(sub 2) content of the feed to 5% 
by CO(sub 2) addition, increased methanol p meqmengy | 
by 40% in both the lab and the second field test. 6 
refs., 25 figs., 14 tabs. (ERA citation 16:019469) 
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DE91010897/GAR 
Utah Univ., Salt Lake City. 
Effectiveness factors for hydroprocessing of coal 
and coal liquids. Progress report No. 10, December 
sg 1989-March 15, 1990. 

F.E. Massoth, and J. D. Seader. 29 Mar 90, 38p 
DOE/PC/79933-T10 
Contract FG22-87PC79933 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The aim of this project is to develop a methodology to 
predict, from a knowledge of feed and catalyst proper- 
ties, effectiveness factors for catalytic hydroprocess- 
ing ‘of coal and coal liquids. To achieve this aim, it is 
necessary to account for restrictive diffusion, which 
has not hitherto been done from a fundamental ap- 
proach under reaction conditions. The research entails 
a study of hydrodenitrogenation of model compounds 
and coal-derived liquids using three NiMo/alumina 
catalysts of different pore size to develop, for restric- 
tive diffusion, a relationship that can be used for esti- 
mating reliable effectiveness factors. The research 
program includes: Task A - measurement of pertinent 
properties of the catalysts and of several coal liquids; 
Task B - determination of effective diffusivities and tur- 
tuosities of the catalysts; Task C - development of re- 
strictive diffusion correlations from data on model N- 
compound reactions; Task D - testing of correlations 
with coal-liquid cuts and whole coal-liquid feed. Re- 
sults are presented and discussed from Tasks B and 
D. 9 refs., 6 figs., 4 tabs. 
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Bimetallic promotion of cooperative hydrogen 
transfer and heteroatom removal in coal liquefac- 
tion. Quart technical progress report, June 1, 
1990-August 31, 1990. 

J. J. Eisch. 1 Oct 90, 13p DOE/PC/88930-T8 
Contract FG22-88PC88930 

Sponsored by Department of Energy, Washington, DC. 


Short communication. 
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DE91012185/GAR PC AO5/MF A01 
Utah Univ., Salt Lake City. 

Effectiveness factors for hydroprocessing of coal 
and coal liquids. Final report, September 15, 1987- 
December 14, 1990. 

eo rept. 

F. E. Massoth, and J. D. Seader. 1990, 99p DOE/ 
PC/79933-T11 

Contract FG22-87PC79933 

Sponsored by Department of Energy, Washington, DC. 


The aim of this research project is to develop a meth- 
odology to predict, from a knowledge of feed and cata- 
lyst properties, effectiveness factors for catalytic hy- 
droprocessing of coal and coal liquids. To achieve this 
aim, it is necessary to account for restrictive diffusion, 
which has not hitherto been done from a fundamental 
approach under reaction conditions. The research pro- 
posed here entails a study of hydrodenitrogenation of 
model compounds and coal-derived liquids using three 
NiMo/alumina catalysts of different pore size to devel- 
op, for restrictive diffusion, a relationship that can be 
used for estimating reliable effectiveness factors. The 
program is divided into four parts: measurements of 
pertinent properties of the catalysts and of a coal liquid 
and its derived boiling-point cuts; determination of ef- 
fective diffusivities and tortuosities of the catalysts; de- 
velopment of restrictive diffusion correlations from 
data on model N-compounds at reaction conditions; 
and testing of correlations with coal-liquid cuts and 
whole coal-liquid feed, modifying correlations as nec- 
essary. (ERA citation 16:019456) 
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DE91012548/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of the 
Deputy Assistant Secretary for Coal Technology. 

Coal Liquefaction Program. Fiscal year 1991 sum- 
mary program plan. 

Apr 91, 43p DOE/FE-0229P 


This report describes various aspects of the US DOE 
coal liquefaction program. Included are discussions on 
background and program goals, technology descrip- 
tion, current technology status and problems, market 
applications, program strategy, and program manage- 
ment. 2 figs., 2 tabs. 
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DE91012607/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Theoretical and experimental study of unimolecu- 
lar and biomolecular radical hydrogen transfer re- 
actions. 

J. A. Franz, T. Autrey, G. J. Gleicher, D. Camaioni, 
and K. F. Ferris. Apr 91, 199 PNL-SA-19111, CONF- 
910402-17 

Contract ACO06-76RL01830 

American Chemical Society (ACS) national meeting 
(201st), Atlanta, GA (USA), 14-19 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


We have examined the intramolecular radical hydro- 
gen transfer (RHT) reaction of the 2-(2- 
phenylethyl)cyclohexadienyl radical. Intramolecular 
hydrogen shift from the cyclohexadienyl ring to the 
ipso position of the phenyl ring, followed by (beta)-scis- 
sion would have given benzene and ethylbenzene as 
products. Competing with this reaction is (beta)-scis- 
sion to give benzyl radical and isotoluene, or hydrogen 
loss to give bibenzyl. Studies to date suggest a barrier 
for thermoneutral hydrogen transfer in the RHT reac- 
tion between aromatic systems of ca. 18 kcal/mole. 
None of the studies of RHT or equivalent mechanisms 
have attempted to directly observe H(sub 2), and 
direct determination of Arrhenius parameters and a de- 
tailed examination of the pathway of the hydrogen 
transfer process remains to be carried out. To better 
understand the structural and energetic aspects of 
RHT, we have carried out a semiempirical molecular 
orbital study of bimolecular and intramolecular RHT re- 
actions for a variety of aromatic systems. We also ex- 
amined in detail the energetics of hydrogen transfer 
between ethyl radical and ethylene via RHT, an addi- 


tion/metathesis/scission pathway, and a hybrid “‘con- 
certed” pathway. 11 refs., 1 fig., 4 tabs. 
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DE91012709/GAR PC AOS/MF A014 
Consolidation Coal Co., Library, PA. Research and De- 
velopment Dept. 

Coal liquefaction process streams characteriza- 
tion and evaluation. Quarterly technical progress 
report, January 1-March 31, 1990. 

G. A. Robbins, S. D. Brandes, R. A. Winschel, and F. 
P. Burke. Feb 91, 83p DOE/PC/89883-16 

Contract AC22-89PC89883 

Sponsored by Department of Energy, Washington, DC. 


The R&D Department of Consolidation Coal company 
(Consol R&D) is conducting a three-year project to 
characterize process and product streams from direct 
coal liquefaction process development programs 
sponsored by the Department of Energy. In this 
project, Consol R&D will obtain samples from current 
process development activities in coal liquefaction and 
coal-oil coprocessing, and characterize them using es- 
tablished analytical techniques. In addition, selected 
samples will be characterized by other analytical tech- 
niques to evaluate their potential for aiding process de- 
velopment. These analyses and interpretation of the 
results in relation to process operations will be provid- 
ed by a subcontracted project team. In addition to 
samples from current process development programs, 
Consol R&D maintains a bank of coal liquids samples 
from the SRC-I, H-Coal, ITSL (Lummus and Wilson- 
ville) and HRI-CTSL coal liquefaction programs, and 
the HRI and UOP coprocessing development pro- 
grams. These samples, which represent important 
stages in the recent development of coal liquefaction 
technology, also will be used in the analytical program. 
7 refs., 1 fig., 5 tabs. 
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DE91012711/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical Engineering. 

Control of catalytic hydrotreating selectivity with 
ammonia. (First quarterly) report, January 1, 1991- 
March 31, 1991. 

Progress rept. 

C. N. Satterfield, and C. M. Lee. 1991, 30p DOE/PC/ 
89775-4 

Contract FG22-89PC89775 

Sponsored by Department of Energy, Washington, DC. 


Hydrogen consumption is a major cost during the hy- 
drotreatment of synthetic crude liquids and low-grade 
fuels to reduce the concentration of heterocyclic com- 
pounds containing S, N, and O. With present technolo- 
gy, this consumption is much greater than the mini- 
mum stoichiometric amount required to convert these 
compounds to H(sub 2)S, NH(sub 3), H(sub 2)O, and 
hydrocarbons. In addition in coal liquefaction it is desir- 
able to form partially hydrogenated aromatics such as 
tetralin which are good hydrogen donors rather than 
completely saturated aromatics such as the decalins, 
which are a poor hydrogen donor. There are several 
indications in the literature that NH(sub 3) may reduce 
the hydrogenation rate of aromatics and alter their hy- 
drogenation selectivity while having only a modest 
effect on a reaction such as hydrodenitrogenation. The 
goal of this work was to study the effect of ammonia on 
the hydrogenation of aromatic hydrocarbons during 
hydrotreating. Quinoline was chosen as the model het- 
erocyclic compound. This quarter, mixtures of quino- 
line and butylbenzene in the presence or absence of 
hexadecane have now been studied and some prelimi- 
nary kinetic modeling has been performed. For aid in 
understanding, this quarter’s results are combined 
here with those from the last quarter on reaction of 
quinoline and naphthalene. 12 refs., 11 figs. 
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DE91012792/GAR 

Michigan State Univ., East Lansing. 
Enhanced coal hydrogasification via oxidative pre- 
treatment. (Quarterly) technical progress report, 
December 1, 1990-February 28, 1991. 

1991, 24p DOE/PC/89777-T3 

Contract FG22-89PC89777 

Sponsored by Department of Energy, Washington, DC. 


Work during the sixth quarter of the grant period has 
resulted in completion of oxidative pretreatment for un- 
catalyzed gasification, further investigation of cyclic 
hydrogasification/ oxidation and catalyzed gasification, 
and more complete characterization of solid sub- 
strates. 10 figs., 2 tabs. 
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DE91012795/GAR PC A03/MF A01 
ee Sinn Suleuoen ae Lexi 3 

in gasoli lormi Catalyst. 
aa report), December 29, 1990-March 29, 
Progress rept. 
1991, 20p DOE/PC/90049-T2 
Contract AC22-90PC90049 
Sponsored by Department of Energy, Washington, DC. 


Three barrels of a naphtha derived from processing an 
lilinois (number sign)6 coal a the most recent run 
at the Wilsonville liquefaction facility were obtained for 
hydrotreatment in the CAER pilot plant. Both the previ- 
ously hydrotreated Black Thunder and the virgin lilinois 
(number sign)6 naphtha were processed in the latest 
400 hour run of the CAER pilot plant. The catalyst used 
for hydrotreatment of the two naphthas was a com- 
mercial Ni/Mo catalyst. The Ni/Mo catalyst was sulfid- 
ed using a mixture of 3 mole (percent) H(sub 2)S in 
hydrogen. Resulting oxygen nitrogen content of 
the naphtha is discussed. 6 figs., 1 tab. 


155,139 
Utah Univ. Salt Lake City. Dept. of Fuels Engleerng 
iniv., e 3 ° is Engieering. 
Fundamental studies in production of C2-C4 hy- 
drocarbons from coal. ress report No. 10, De- 
cember 1, 1990-F 1991. 
W. H. Wiser, and A. G. Oblad. Mar 91, 15p DOE/ 
PC/88940-T9 
Contract FG22-88PC88940 
Sponsored by Department of Energy, Washington, DC. 
An envelope of parameter values has been experi- 
mentally identified in our laboratory, heretofore unex- 
plored, for the catalytic hydrogenation and hydrocrack- 
ing of coal which leads to yields of C(sub 2)-C(sub 4) 
hydrocarbons in excess of 50 weight percent of the 
coal, in a direct, single stage process under mild condi- 
tions. In this research program, an innovative and 
highly sophisticated reactor system will obtain data to 
define the reaction pathways leading directly from coal 
to high yields of C(sub 2)-C(sub 4) hydrocarbons, and 
to provide insight into the mechanisms of the conver- 
sion reactions. A computer program will be developed 
to define the maximum yields of C(sub 2), C(sub 3), 
and C(sub 4) hydrocarbons thermodynamically possi- 
ble in such a system, as a function of temperature, 
pressure and percent steam in the steam-hydrogen 
stream to the reactor, for the type of dual-functional 
catalyst identified as essential to the conversion proc- 
ess. The process will then be optimized for production 
of each of the hydrocarbons C(sub 2), C(sub 3), and 
C(sub 4), and for production of olefins among these 
hydrocarbons. Results to date are briefly discussed. 
(ERA citation 16:019463) 
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DE91012800/GAR PC A03/MF A01 
State Univ. of New York at Binghamton. 

Bimetallic promotion of cooperative h a 
transfer and heteroatom removal in coal iq 

tion. Quarterly summary, September 1, 1990-No- 
vember 30, 1990. 

Progress rept. 

J. J. Eisch. 1 Jan 91, 15p DOE/PC/88930-T9 
Contract FG22-88PC88930 

Sponsored by Department of Energy, Washington, DC. 


The ultimate objective of this research is to uncover 
new catalytic processes for the liquefaction of coal and 
for upgrading coal-derived fuels by removing undesir- 
able organosulfur, organonitrogen and organooxygen 
constituents. Basic to both the liquefaction of coal and 
the purification of coal liquids is the transfer of hydro- 
gen. This study is exploring how hydrogen-transfer 
processes might be catalyzed by soluble, low-valent 
transition metal complexes and/or Lewis acids under 
moderate conditions of temperature and pressure. 
During this ninth quarter the followi of our 
research program received attention: (1) completion of 
attempts to Ifurize dibenzothiophene by the sole 
catalysis of hydrogen transfer from dihydroaromatic 
compounds by Lewis acids; (2) commencement of in- 
tensive study of the possible synergistic action of 
Lewis acids combined with nickel(0) complexes in ac- 
celerating the desulfurization of dibenzothiophene and 
related aromatic sulfur compounds; (3) further 
progress in understanding the influence of ligands in 
activating nickel(0) complexes for the rupture of 
carbon-heteroatom linkages (C-E, where E = nitro- 
gen, sulfur, halogen and oxygen); and (4) continuing 
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attempts to isolate and prove the structures of the or- 
ganonickel intermediates active in these hydrogen- 
transfer and heteroatom-removal reactions. 


155,147 
DE91012898/GAR PC A03/MF A01 
Brown Univ., Providence, RI. Div. of Engineering. 
Reactivity of young chars via energetic distribu- 
tion measurements. Quarterly technical progress 
~— 15 September 1990-15 December 1990. 

M. Calo, and W. D. Lilly. 1991, 36p DOE/PC/ 
303074 
Contract FG22-90PC90307 
Sponsored by Department of Energy, Washington, DC. 


The current project is directed at developing related 
techniques for the characterization and prediction/cor- 
relation of the reactivity of “young” chars to steam and 
oxygen. Of particular interest is mapping of the reactiv- 
ity behavior of the resultant chars, as revealed by the 
energetic heterogeneity of the complexes with char 
preparation conditions; i.e., heating rate and ultimate 
temperature. In this first quarterly technical progress 
report we present the background of the project and 
the research program for the proposed investigations. 
The following work was accomplished on the experi- 
mental apparatus: a new set of electronics for the UTi 
peo mass spectrometer head was purchased 
and delivered. The Temperaiure Programmed Desorp- 
tion (TPD) System was moved to another laboratory 
and interfaced with the mass spectrometer system. A 
Polycold(trademark) freon refrigeration system was re- 
paired and interfaced with the vacuum system for the 
TPD apparatus. It will be used to cool the diffusion 
pump trap. 60 refs. (ERA citation 16:019477) 
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DE91012913/GAR PC A03/MF A01 
Lehigh Univ., Bethlehem, PA. Dept. of Chemistry. 
Effect of selective absorption on coal conversion. 
Quarterly report, January-April 1991. 

Progress rept. 

J. W. Larsen, and L. Lazarov. Apr 91, 29p DOE/PC/ 
90304-2 

Contract FG22-90PC90304 

Sponsored by Department of Energy, Washington, DC. 


Objectives of this project are: to determine the impor- 
tance of the presence of added hydrogen donor com- 
pounds within the coal in the first stage of direct lique- 
faction processes; and to determine the composition 
of the solvent absorbed by and present within the coal 
in the first stage of direct coal liquefaction. This quarter 
the effects of varying conditions on the uptake of recy- 
cle oil by Pittsburgh (number sign)8 and _ Illinois 
(number sign)6 coals were measured. Changing parti- 
cle size was studied. Temperature effects on solvent 
uptake are discussed. Also, a comparison of the recy- 
cle oil before and after absorption by coal was investi- 
gated. 6 refs., 10 figs., 1 tab. 
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DE91012921/GAR PC A03/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Molecular weight determinations of biosolubilized 


coals. 
J. C. Linehan, S. Clauss, R. Bean, and J. Campbell. 
May 91, 20p PNL-SA-19427, CONF-910528-1 


Contract ACO6-76RL01830 

International symposium on the biological processing 
of coal (2nd), San Diego, CA (USA), 1-3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


We have compared several different methods for de- 
termining the molecular weight of biosolubilized coals: 
Aqueous lags permeation Chromatography (GPC), or- 
ganic GPC, preparative GPC, dynamic laser light scat- 
ond (LLS), static LLS, static LLS, mass spectrome- 
, vapor phase osmometry (VPO) and ultrafiltration. 
We have found that careful consideration must be 
given to the molecular weight result obtained from 
each method. The average molecular weight and the 
molecular weight distribution were found to be de- 
pendent upon many factors, including the technique 
used; molecular weight standards, pH, and the per- 
centage of sample analyzed. Weight average molecu- 
lar weights, M(sub w), obtained for biosolubilized leon- 
ardite range from 800,000 daltons for neutral pH aque- 
ous GPC based on polyethylene glycol molecular 
weight standards to 570 daltons for pH 11.5 buffered 
aqueous GPC based on a fulvic acid standard. It is 
clear that the state of association of the biocoal ana- 
lyte, as well as the interactions of sample with the sep- 
aration matrix, can have large influence of the ob- 
served result, and these must be understood before 
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reliable GPC measurements can be made. Further- 
more, a uniform set of molecular weight standards for 
biodegraded coals is needed. 10 refs., 1 tab. 
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DE91014054/GAR PC A03/MF A01 
Michigan Biotechnology Inst., Lansing. 
Bioconversion of coal-derived synthesis gas to 
liquid fuels. Quarterly technical report, December 
1, 1990-February 28, 1991. 

Progress rept. 

M. K. Jain, H. Grethlein, R. Datta, and R. M. Worden. 
1991, 34p DOE/PC/90176-T20 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this project is to develop a biological 
process for the production of liquid fuels from coal-de- 
rived synthesis gas feedstocks. A two-stage, anaero- 
bic bioconversion process is proposed, where in the 
first stage the carbon monoxide (CO) gas is converted 
to butyric and acetic acids by the CO strain of Butyri- 
bacterium methylotrophicum. In the second stage, 
these acids along with the hydrogen (H(sub 2)) gas are 
converted to butanol, ethanol, and acetone by an acid 
utilizing mutant of Clostridium acetobutylicum. During 
this second quarter our efforts were focused on com- 
apt the tolerance studies for B. methylotrophicum 
to sulfur species, which may be present in the synthe- 
sis gas at concentrations of 0.1% to 5.0%. Product for- 
mation data were analyzed and collated with the 
growth studies. The effect of COS in the gas phase 
eng | terme of B. methylotrophicum was also exam- 
ined. Results showed no significant inhibition of growth 
by gas phase COS up to 2% (v/v) concentrations. Op- 
timization studies were conducted for the CO fermen- 
tation in a continuous, cell recycle system. Several fer- 
mentations were conducted with B. methylotrophicum 
is this system with the pH at either 5.5, 5.3, or 5.1 and 
the results analyzed. pH values of 5.1 and 5.3 led to 
culture death, and the fermentation could not be main- 
tained. Optimization studies for C. acetobutylicum 
showed that butyrate uptake could be markedly im- 
= by continuously supplying H(sub 2) gas. 9 figs., 
tabs. 
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DE91785733/GAR PC A08/MF A01 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Energieverfahrenstechnik. 

Untersuchung der Einfluesse von Reduktions- und 
Reaktion: ingungen auf Aktivitaet und Selekti- 
vitaet modifizierter Cu-Co-Zn-Al-Katalysatoren bei 
der Alkoholsynthese. (Examination of the influ- 
ences of reduction conditions and reaction condi- 
tions on activity and selectivity of modified Cu-Co- 
Zn-Al catalysts during the alcohol synthesis). 


iss. 
D. Mausbeck. Jun 90, 155p Juel-2364 
In German. 

U.S. Sales Only. 


It was aim of this work to produce an energy alcohol 
mixture from synthesis gas of methanol and higher al- 
cohols. A Cu-Co-Zn-Al catalyst was used to this; re- 
duction and different reaction conditions which are 
necessary for activation of the catalyst were optimized 
with regard to activity, selectivity and stability. It was of 
special interest of achieving a 0 selectivity for 
higher alcohols and a low selectivity for the unwanted- 
by-product methane while catalyst activity was to be 
as high as possible. A (DSC) high pressure heat flow 


calorimeter, a (Berty type) differential cycle reactor . 


and a (TGA) thermo scale were used for the examina- 
tions. The influencing factors of the two differential 
measuring apparatuses DSC and Berty reactor at first 
were analyzed and quantified systematically. Then 
was examined the influence of the reduction tempera- 
ture on the reduction degree of the component copper, 
cobalt, zinc and aluminum at the TGA; an optimal re- 
duction regulation for the Cu-Co-Zn-Al catalyst (in the 
sense of the problem definition) was elaborated. The 
influence of the reaction conditions, i.e. temperature, 
H(sub 2)/CO ratio, CO(sub 2) concentration and pres- 
sure was examined systematically at the DSC and at 
the Berty reactor. Optimal reaction conditions (in the 
sense of the objective of work) for the Cu-Co-Zn-Al 
catalyst were elaborated. (orig.). 
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MIC-91-03672/GAR PC E12/MF E01 
Forintek Canada Corp., Ottawa (Ontario). 


Combined enzymatic hydrolysis and fermentation 
of aspenwood using enzymes derived from Tri- 
choderma harzianum E58. 

c1989, 156p 

Contract CANMET-02SQ.23216-4-6391 


Results of a project to study the conversion of aspen- 
wood to ethanol, butanol or butanediol. The conver- 
sion was based on steam explosion as the pretreat- 
ment method and enzymatic hydrolysis of the carbohy- 
drate polymere, cellulose and hemicellulose. The 
enzyme system used was derived from the fungus Tri- 
choderma harzianum E58, a wild type that had not 
been mutated or genetically manipulated. 


Fuels 
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AD-A236 671/4/GAR PC A03/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Some Candidate Replacement Materials for Dioc- 
tyl Phthalate in ‘Hot Smoke’ Aerosol Penetrometer 
Machines. 

Final rept. Sep 87-Mar 91. 

H. R. Carlon, B. V. Gerber, and M. A. Guelta. Apr 91, 
22p Rept no. CRDEC-TR-271 

Prepared in cooperation with Optimetrics, Inc. Ann 
Arbor, M 


For many decades dioctyl phthalate (DOP), a common 
industrial material, has been used by the U.S. Army 
and other agencies to simulate aerosol behavior in 
nondestructive gas mask and filter serviceability test- 
ing, and for related test purposes. Techniques are 
completely standardized. But DOP is now considered 
to be a potentially hazardous material. The research 
reported here, which as performed using ATI Q-127 
and TDA-100 hot smoke aerosol penetrometer test 
machines, identified relatively innocuous, inexpensive 
replacement materials for DOP. One of these, a syn- 
thetic hydrocarbon (poly-alpha olefin PAO), can be 
used to replace DOP directly with minimum impact 
upon existing hardware and procedures. Among the 
two dozen candidate or more replacement materials 
that were tested, isostearic acid and oleic acid also 
performed well as DOP replacements. All three materi- 
als also show promise for cold smoke testing applica- 
tions. 
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AD-A236 874/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Impact of the Current Rise of Worid Oil Prices on 
the International Economy. 

Study project. 

B. Hocine. 4 Apr 91, 25p 


The destabilization of the oil market brought about by 
the events in the Gulf is a vigorous reminder that the oil 
of the Middle East is of strategic importance and will 
continue to be a major stake among the key players in 
the world economy for many years to come. Drawing 
on limited means of information like the radio and TV 
broadcasts or the written press since the beginning of 
the crisis, and given the currency of the situation, the 
author attempts in this paper, to explain what he would 
qualify as the determining factors which have to a 
great extent contributed to this crisis and the distinte- 
gration of the oil market. He will also try to draw paral- 
lels between this crisis and oil crises of the past and 
later analyze the behavior of some key players in order 
to put into perspective the internal and external factors 
as well as the role of these players in the defense of 
their strategic interests. As to the impact of higher oil 
prices, the author also looks into that for some produc- 
ing as well as consuming nations, highlighting both 
positive and negative aspects and also will explore 
some solutions which could be implemented or have a 
potential of being implemented in the institution of 
some form of order surrounding the oil market. 
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Comparative analysis of alternative fuel infrastruc- 
ture requirements. 

M. K. Singh. 1989, 21p CONF-8909219-2 
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This paper presents results of an assessment that 
identifies vehicle technology and fuel distribution 
system changes and costs associated with providing 
sufficient alternative fuels to displace one million bar- 
rels/day petroleum in the transportation sector in the 
1995--2005 timeframe. The paper concludes that the 
capital cost of developing fuel delivery systems and a 
sufficient number of vehicles to achieve this displace- 
ment will be $22 billion if the alternative fuel is metha- 
nol, $36 billion if natural gas, and $228 billion if elec- 
tricity. The predominant component of these costs is 
that of the incremental cost of the vehicles. 10 refs., 3 
figs., 8 tabs. (ERA citation 15:000745) 
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Thermodynamic properties of 9-methyicarbazole 
and 1,2,3,4-tetrahydro-9-methyicarbazole. 

W. V. Steele, S. E. Knipmeyer, A. Nguyen, and R. D. 
Chirico. Apr 91, 64p NIPER-520 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


Removal of carbazole and its derivatives from heavy 
petroleum has proved to be particularly difficult using 
present technology. Studies have shown carbazole 
and its alkyl-homologs are the dominant nitrogen-con- 
taining components in clarified slurry oils, thereby indi- 
cating their low reactivity and/or formation during cat- 
cracking processes. The results reported here will 
point the way to the development of new methods of 
nitrogen removal from carbazole and its derivatives. 
Measurements leading to the calculation of the ideal- 
gas thermodynamic properties are reported for 9- 
methyicarbazole and 1,2,3,4-tetrahydro-9-methylcar- 
bazole. For studies on 1,2,3,4-tetrahydro-9-methylcar- 
bazole experimental methods included combustion ca- 
lorimetry, adiabatic heat-capacity calorimetry, vibrat- 
ing-tube densitometry, comparative ebulliometry, in- 
clined-piston gauge manometry, and differential-scan- 
ning calorimetry (d.s.c.). Adiabatic heat-capacity and 
combustion calorimetric studies were reported previ- 
ously for 9-methyicarbazole. Vapor pressures by com- 
parative ebulliometry and inclined-piston gauge ma- 
nometry, and heat-capacities for the liquid phase by 
d.s.c. are reported here. Entropies, enthalpies, and 
Gibbs energies of formation were derived for the ideal 
gas for both compounds for selected temperatures be- 
tween 298.15 K and near 700 K. The Gibbs energies of 
formation will be used in a subsequent report in ther- 
modynamic calculations to study the reaction pathway 
of the initial hydrogenation step in the carbazole/ 
H(sub 2) hydrodenitrogenation network. 52 refs., 9 
figs., 15 tabs. 
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Genetic manipulation of acidophilic bacteria which 
are potentially applicable in coal beneficiation. 

F. F. Roberto, A. W. Glenn, D. Bulmer, D. F. Bruhn, 
and T. E. Ward. 1991, 17p EGG-M-90121, CONF- 
910846-1 
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American Chemical Society (ACS) Fuels Division 
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The economic and practical aspects of a biological 
coal desulfurization process are the subject of increas- 
ing study. Depyritization of coal by the bacterium Thio- 
bacillus ferrooxidans has been known for some time 
and pilot scale experiments are underway. A number 
of limitations have already been recognized for this 
process, foremost of which is the speed with which the 
microorganisms grow and attack the pyritic sulfur. 
Metal toxicity and mass transfer dynamics also 
present formidable hurdles. Removal of organic sulfur 
substituents poses even more difficult problems at this 
time, not least of which is the leak of efficient candi- 
date organisms. Potential candidates at this time re- 
semble members of the Psedomonadaceae, common 


environmental bacteria. The various limitations in the 
microorganisms being examined for a viable desulfuri- 
zation process have led us to initiate studies on the 
extension of molecular genetic techniques to acido- 
philic bacteria, with an ultimate goal of introducing de- 
sirable characteristics for desulfurization (enhanced 
growth rate, metal resistance, biochemical capacity to 
degrade organic sulfur) either directly into T. ferrooxi- 
dans, or, alternatively, into a heterotrophic acidophile 
which can coexist in the same environment as T. fer- 
rooxidans. We are focusing on members of the genus 
Acidiphilium, one such acidophilic heterotroph. 22 
refs., 1 fig., 2 tabs. 
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The 1990 Advanced Research and Technology Devel- 
opment (AR&TD) Direct Utilization, and Instrumenta- 
tion and Diagnostics Contractors Review Meeting was 
held September 16--18, 1990, at the Hyatt at Chatham 
Center in Pittsburgh, PA. The meeting was sponsored 
by the US Department of Energy (DOE), Office of 
Fossil Energy, and the Pittsburgh and Morgantown 
Energy Technology Centers. Each year the meeting 
provides a forum for the exchange of information 
among the DOE AR&TD contractors and interested 
parties. This year’s meeting was hosted by the Pitts- 
burgh Energy Technology Center and was attended by 
120 individuals from industry, academia, national lab- 
oratories, and other governmental agencies. Papers 
were presented on research addressing coal surface, 
science, devolatilization and combustion, ash behav- 
ior, emission controls for gases particulates, fluid bed 
combustion and utilization in diesels and turbines. Indi- 
vidual reports are processed separately for the data 
bases. (ERA citation 16:019528) 
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New strategies for in-situ characterization of coal. 
Final report. 


— “4 
T. Ertekin, S. rom oe Ay and K. Anbarci. Dec 90, 
128p DOE/PC/79927-T4 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


Coalbed methane has gained recognition as an uncon- 
ventional natural gas resource. Methane gas that was 
once vented to atmosphere through a mine ventilation 
system is now being collected from vertical boreholes 
drilled prior to the underground mining operation and is 
being marketed profitably to natural gas pipeline com- 
panies. One serious limitation to the economic produc- 
tion of coalbed methane has been the lack of reservoir 
characterization technology. The dual-porosity nature 
of the coal seam together with the sorption phenom- 
ena makes the implementation of the classical pres- 
sure transient analysis temperature unfeasible to esti- 
mate in situ reservoir properties. This program identi- 
fies the need for and introduces novel pressure tran- 
sient analysis strategies which are specifically devel- 
oped for coalbed gas reservoirs. Mathematical and nu- 
merical developments for single-phase (gas) and two- 
phase (gas and water) flow dynamics which articulate 
the pressure transient behavior of the coalbed meth- 
ane degasification wells are described. For the single- 
phase flow conditions a one-dimensional mathemati- 
cal model is developed in radial-cylindrical coordinates 
which describes unsteady-state sorption and diffusion 
in coal matrix, coupling of the matrix and fracture sys- 
tems and the laminar transport of gas in the fracture 
network. In order to obtain the analytical solution to the 
mathematical model, the transport of methane in the 
coal matrix is described using spherical elements. The 
mathematical models which account for unsteady- 
state and pseudosteady-state matrix/fissure methane 
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transfer are incorporated to the transport equation. 
The validity of the proposed solutions was checked 
against a numerical model and very good agreements 
are obtained. (ERA citation 16:019491) 


155,154 

DE91010439/GAR PC A13/MF A02 
OTISCA Industries Ltd., Syracuse, NY. 

Sulfur and mineral matter reduction in coal using 
selective . Final technical report. 
Progress rept. 


F. J. Simmons, D. V. Keller, W. M. Burry, B. E. 
Holloway, and D. S. Keller. Nov 90, 298p DOE/PC/ 
79880-T8 
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The aging characteristics, with respect to selective ag- 
glomeration, of freshly mined samples Illinois (number 
sign)6. Pittsburgh, Kentucky (number sign)9, and 
Upper Freeport coals were investigated. Aging atmos- 
pheres consisted of nitrogen, air, and mine site tap 
water. Aged raw, milled and agglomeration product 
coal samples were examined at ed time intervals 
for changes in characteristics and processing behav- 
ior. Proximate analyses, ultimate analyses, ash chem- 
istry, ESCA, FTIR, ion chromatography,and rheology 
were utilized for characterization. A distinct trend was 
observed with respect to aging a e, aging 
time, pH during agglomeration, and degree of pyrite re- 
jection. 10 refs., 78 figs, 104 tabs. (ERA citation 
16:019410) 
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Effect of moderate coal cleaning on microbial re- 
moval of organic sulfur. Technical report, Septem- 
ber 1, 1990-November 30, 1990. 

Progress rept. 

V. J. Srivastava. 1990, 21p DOE/PC/90176-T3 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The possibilities of developing an integrated physicai/ 
chemical/microbial process for the pre-combustion re- 
moval of sulfur from coal were investigated. An effec- 
tive pre-combustion coal desulfurization process 
should ideally be capable of removing both organic 
and inorganic sulfur. A variety of techniques exist for 
the removal of inorganic sulfur from coal, but there is 
currently no cost-effective method for the pre-combus- 
tion removal of organic sulfur. Recent developments 
have demonstrated that microorganisms are capable 
of specifically cleaving carbon-sulfur bonds and re- 
moving substantial amounts of organic sulfur from 
coal. However, lengthy treatment times are required. 
Moreover, the removal of organic sulfur from coal by 
microorganisms is hampered by the fact that, as a 
solid substrate, it is difficult to bring microorganisms in 
contact with the entirety of a coal sample. This study 
will examine the suitability of physically/chemically 
treated coal samples for subsequent biodesulfuriza- 
tion. Physical/chemical processes primarily designed 
for the removal of pyritic sulfur may also cause sub- 
stantial increases in the porosity and surface area of 
the coal which may facilitate the subsequent removal 
of organic sulfur by microorganisms. During the current 
quarter, coal samples that have been pretreated for 
the removal of pyritic sulfur by several processes (mi- 
crobial depyritization, molten caustic desulfurization, 
and explosion-type comminution) were obtained and 
characterized as regards sulfur content, porosity and 
surface area. Microbially depyritized IBC-101 coal was 
examined for the removal of organic sulfur by the mi- 
crobial culture IGTS8. The removal of approximately 
20% of the organic sulfur was demonstrated with a 
treatment time of three weeks and a consequent 
change in the pore size distribution of the biotreated 
coal was observed. 1 fig., 4 tabs. 
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This report covers the progress made on the title 
project during the current reporting period. Four major 
areas of inquiry are being pursued. Advanced solid 
state NMR methods are being developed to assay the 
distribution of the various important functional groups 
in coals that determine the reactivity of coals. Other 
methods are being developed which will also deter- 
mine how these functional groups are linked together. 
A third area of investigation concerns how molecular 
mobility in coals impacts NMR relaxation times, which 
is important for interpretation of such data in terms of 
the mobile phase in coals model. Along the same lines 
we are also using these studies to establish protocols 
for obtaining the best quantitative response from coals 
in sold state C-13 NMR spectra. This quarter we have 
focussed on spin lattice relaxation measurements for 
several of the Argonne coals. (ERA citation 
16:019489) 
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Structure and thermochemical kinetic studies of 
coal ——— — report for period ending 
Februa 

J. N. D. boda 4 | 4 Mar 91, 16p DOE/PC/90296-T1 
Contract FG22-90PC90296 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this program are to carry out pyroly- 
sis and devolatilization studies of finer coal particle 
sizes in the 50 (mu)m and below range for lower rank 
sub-bituminous coals and lignites. During the period 
ending February 28, 1991 the following were accom- 
plished: CO(sub 2) laser overhaul; substrate prepara- 
tion; and review of literature. The first two tasks and 
results from them are described. 2 figs. 
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Development of the selective coagulation proc- 
ess. First quarterly technical oe report, Sep- 
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R. H. Yoon, and G. H. Luttrell. "1991, 35p DOE/PC/ 
90174-T1 

Contract AC22-90PC90174 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this project is to develop an 
economical method of producing low-ash and low- 
sulfur coals using the selective coagulation process. 
The work is subdivided into three tasks: (1) Project 
Planning, (2) Establish the fundamental mechanism of 
the selective coagulation process and determine the 
parameters that affect the process of separating coal 
from both the ash-forming minerals and pyritic sulfur, 
and (3) Conduct bench-scale process development 
testwork to establish the best possible method of sep- 
arating the coagula from the dispersed mineral matter. 
The effect of pH on the energy of particle/bubble de- 
tachment has been measured with a single point sur- 
face force apparatus (Task 2.1); bench-scale coagula- 
tion experiments, coupled with contact angle and zeta 
potential measurements, are being used to determine 
hydrophobic interaction parameters for a Pittsburgh 
No. 8 coal sample (Task 2.2); and a population bal- 
ance model of the hydrophobic coagulation process is 
under development (Task 2.3). A sample of Pittsburgh 
No. 8 coal has been received and is currently being 
characterized (Tasks 3.1 & 3.2), and the mixer required 
for Task 3.3 was designed and constructed. 4 refs., 7 
figs. 
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Mar 91, 25p DOE/PC/88933-9 
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RuS(sub 2) will be used to investigate the activity of 
Cs/RuS(sub 2) for CO/H(sub 2) conversion to C(sub 
1)-C(sub 4) alcohols. A 4.33 (times) 10(sup (minus)3) 
M methanolic solution of cesium formate was prepared 
for the catalyst doping. A 0.33% CsOOCH/RuS(sub 2) 
was prepared and characterized by X-ray powder dif- 
fraction (XRD). Catalytic testing of this sample is being 
carried out at this time. A series of Cs/RuS(sub 2) 
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catalysts with ee coverages will be prepared and 
tested to determine the doping level with the maximum 
activity. A third angle-resolved ESCA study of the 
MoS(sub 2) single crystal has been carried out using 
both the conventional Mg K(sub (alpha)) and the rotat- 
ing Al K(sub (alpha)) anodes. The purpose of this study 
was to first prove that the maximum in the intensity of 
the diffracted photoelectrons vs polar angle at 
(approx)48(degree) (reported previously) was due to 
forward focusing of the photoelectrons. The second 
purpose of this study was to show that the peak at 
(approx)48(degree) occurred at three azimuthal direc- 
tions corresponding to the Mo-S bond directions. A 
commercially obtained sample of niobium disulfide, 
sold as NbS(sub 1.75), was reductively pretreated and 
tested at 81.6 atm with H(sub 2)/CO = 0.96 synthesis 
gas using a systematic series of 10 reaction tempera- 
tures. The resultant data is being analyzed and will be 
reported in the next quarterly technical report. A new 
sample of NbS(sub 2) has been prepared by using a 
procedure involving high temperature (950(degree)C) 
calcination of the mixed elements. Characterization of 
this sample is being carried out, and it will be subjected 
to — testing with synthesis gas. 2 refs., 2 figs., 1 
tab. 


155, 160 

DE91011300/GAR 
Tecogen, Inc., Waltham, MA. 
Storage, transportation, and atomization of CWF 
for residential applications. Quarterly status 


PC A05/MF A01 


report No. 4, July 1, 1990-September 30, 1990; 
— report, September 27, 1989-September 30, 
1 q 


——o rept. 
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DOE/PC/89796-4 

Contract AC22-89PC89796 
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This test program is examining the stability and rheolo- 
gy of the coal water fuels (CWF’s) prepared from the 
beneficiated coal products supplied by DOE and made 
from various coals representing geographical regions 
in the United States. The fuel characterization in- 
cludes: particle size distribution, ultimate and proxi- 
mate analyses of coal, ash composition, ash fusion 
temperature, and solids concentration. For rheological 
characteristics, data will be obtained at varying shear 
rates, temperature, and agitation or recirculation in the 
bulk storage tanks. The effect of freeze-thaw on the 
stability and rheology of the CWF is being evaluated. 
Control of environmental conditions is being examined 
by means of formulation additives, including the addi- 
tion of freezing point de; a. The bulk storage 
studies involve testing CWF stability characteristics 
with and without agitation or recirculation. The design 
of the storage tank is being reviewed, and the effec- 
tiveness of cone bottom and dish bottom tanks is 
being tested by AMAX R&D. The residential CWF stor- 
age and handling tests will be carried out in Tecogen’s 
CWF-fired advanced combustor facilities. 13 refs., 36 
figs., 10 tabs. 
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The authors propose to do experimental studies in four 
related areas concerning the acid-base properties of 
coal surfaces: (1) develop high precision flow microca- 
lorimetric methods for determining the concentrations 
and strengths of the acidic and basic surface sites of 
coal powders; (2) develop photo-acoustic FTIR and 
solid-state NMR spectral shift techniques for determi- 
nation of the concentrations and strengths of acidic 
and basic surface sites of coal powders; (3) determine 
the concentrations and strengths of the acidic and 
basic surface sites of some of the well-characterized 
coal samples from Argonne National Labs, comparing 
the coal samples before and after demineralization 
treatments with HCl and HF; (4) study the effects of 
surface acidity and basicity on the coal/water inter- 
face, with emphasis on the role of interfacial acid-base 
interactions in the adsorption of ions, surfactants and 
coal/water slurry stabilizers. A practical application of 
the new measurements of the reactions of surface 
sites will be to determine the acid-base contributions 


to adsorption of ions and of surfactants from aqueous 
media onto coal, where more than just hydrophobic 
bonds and electrostatic attractions are involved. An 
example is the adsorption of phosphates, which 
= more strongly than sulfates. 4 refs., 4 figs., 2 
tabs. 
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The technical objectives of this project are: a. To: (1) 
define the partitioning of inorganic constituents associ- 
ated with raw coal particles among products (includin: 

vapors, aerosols, and residual char/ash particles 
formed under conditions representative of pulverized 
coal flames as a function of the specific (intrinsic and 
extrinsic) characteristics of the raw coal and the envi- 
ronment in which the transformations occur; and (2) 
characterize the resultant spectrum of products in 
detail. b. To elucidate and quantify the fundamental 
processes (involving basic principles of physics, chem- 
istry, thermodynamics) by which transformations of the 
inorganic constituents occur. (c) To develop, based on 
the information required in a. and b. above, a tractable 
process model capable of predicting the significant 
features of the transformation process, most impor- 
tantly, the nature and distribution of products. This 
report summarizes work accomplished during the sev- 
enteenth quarter of this project. The work discussed 
herein highlights: the recent completion of vaporiza- 
tion modeling at the Massachusetts Institute of Tech- 
nology (M.I.T.), and the summarization of ash vaporiza- 
tion results from coals and synthetic chars; at PSI 
Technology Company (PSIT), in oe the sticki- 
ness of pure montmorillonite as a model clay com- 
pound; and also at PSIT, in applying the Engineering 
Model for ash particle size and composition to Ken- 
= No. 11 combustion results. 21 refs., 26 figs., 3 
tabs. 
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Investigation of the rank dependence of tar evolu- 

tion. (Fourth) quarterly report, 1 October 1990-31 
ember 1990. 

Progress rept. 
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The objectives of this study are to develop an im- 
proved understanding of the process of coal tar evolu- 
tion, its relationship to the structural characteristics oft 
he parent coal, and the dependence of the chemical 
and physical properties of the tar products on the con- 
ditions of devolatilization. Data from this study are ex- 
pected to allow hypothesis testing and refinements of 
coal devolatilization models relevant to the pulverized 
coal combustion process. The program is divided into 
seven major technical areas: (1) tar evolution rates in 
rapid heating conditions; (2) molecular weight and 
vapor pressure characteristics of tars; (3) chemical 
structure and calorific values of tars; (4) influence of 
interphase mass transport phenomena; (5) gas phase 
secondary reactions of “primary” tars; (6) parent coal 
nitrogen evolution during devolatilization; and (7) 
model hypothesis testing. A range of coal ranks, from 
a Texas lignite to a Pennsylvania anthracite, are em- 
ployed in the investigation. In addition, a high tempera- 
ture polymer, a polyimide, is utilized as an additional 
reference case. The polyimide serves as a truly poly- 
meric reference material for examining the nitrogen 
evolution behavior of coal. The samples are subjected 
to elemental composition determination (Table 1), in- 
frared absorbance characterization, calorific value 
measurement, high temperature ash analysis, and ma- 
ceral composition. Consideration is being given to 
NMR analysis as well as tetrahydrofuran (THF) solubil- 
ity. 17 refs., 12 figs., 3 tabs. 
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Catalytic oxidative coupling to ethane or ethylene is an 
appealing, direct route to utilization of otherwise low 
value natural gas located in remote sites. Researchers 
have focused on oxidative coupling of methane for 
about 15 years, using metal oxide catalysts to facilitate 
the reaction. Despite intensive efforts, the best yields 
to C2 hydrocarbons have been in the 20 to 30% range, 
generally accomplished with catalysts which include 
an alkali metal on an alkali earth oxide, e.g., Li/MgO. In 
an attempt to understand and overcome the source of 
this limitation, more fundamental catalyst studies and 
modeling have been undertaken. Much of the recent 
work in oxidative coupling has explicitly recognized the 
fact that under most conditions, thermally-induced re- 
actions account for a large fraction of products. In pre- 
vious work, the authors employed a chemical kinetic 
model (HCT), developed at this Laboratory, to de- 
scribe the overall homogeneous fos phase reactions 
of methane and oxygen. The HCT model can be used 
to describe reaction pathways and determine products 
for a wide variety of reactor types and conditions. Its 
application successfully predicted methane conver- 
sions and product distributions found experimentally 
for a reactor containing no catalyst. In this work, they 
expand the HCT model to include proposed catalytic 
reaction schemes. The purpose is to predict limits in 
C2 yield, describe product trends as a function of gen- 
eralized catalyst behavior and use these results as a 
guide to catalyst design. 24 refs., 3 figs., 3 tabs. 
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The Pittsburgh Energy Technology Center of the US 
Department of Energy (DOE/PETC) is developing a 
new fine-coal cleaning technique (the Micro-Mag Proc- 
ess) in which cyclones use a micronized (minus 10- 
micron) magnetite/water medium to clean coal finer 
than 150 microns. A literature/manufacturer review of 
micronized ferromagnetic medium solids led to the 
conclusion that finely ground natural magnetite is pref- 
erable to other magnetic medium solids (e.g., ferrosili- 
con and artificially produced magnetite) because it is 
less costly, more likely to be of a size distribution ap- 
propriate for the Micro-Mag Process, and more readily 
available in sufficiently large quantities for industrial 
use. All of the magnetite suppliers contacted affirmed 
that they could provide a nominal minus 10-micron 
magnetite. Those who were willing to venture a cost 
estimate said the price for such a material would prob- 
ably be in the range of $150 to $200/ton compared to 
about $80 to $100/ton for the finest standard grade of 
pe poy now available. Moreover, some suppliers 
said that magnetite of suitable fineness for the Micro- 
Mag Process already exists as a fraction of conven- 
tionally prepared material and could cost even less 
than $150/ton. It needs only to be separated from the 
coarser magnetite by an air Fane system. 8 refs., 
2 figs., 4 tabs. (ERA citation 16:019430) 
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DE91012117/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of the 
Deputy Assistant Secretary for Coal Technology. 

Coal Preparation Program. Fiscal year 1991 sum- 
mary program plan. 

Apr 91, 3i1p DOE/FE-0225P 


Coal preparation’s objective is to produce a more mar- 
ketable coal product by reducing undesirable constitu- 
ents present in run-of-mine coal, thus improving the 
overall quality, consistency, and desirability of the 
product coal. The removal of ash, moisture, and sulfur 
are the objectives of coal preparation technology. Ac- 
tivities under the Coal Preparation Program are divided 
into three elements: Physical Beneficiation, Chemical 


and Biological Beneficiation, and Ancillary Operations 
and Support Studies. Ancillary operations include coal 
crushing, grinding, and sizing to improve handling 
characteristics and coal’s response to cleaning oper- 
ations. Biological processes transform and remove im- 
purities, either through cellular systems (microbial sys- 
tems) or through cellular extractions (enzymatic sys- 
tems). Physical benefication processes being studied 
include advanced cycloning, froth flotation, selective 
agglomeration, and electrostatic separation. Molten 
caustic leaching is being investigated under the chemi- 
cal benefication program. The paper describes the 
technologies, their status and problems, market appli- 
cations, program strategies, and program manage- 
ment. 1 fig., 1 tab. 
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DE91012124/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of the 
Deputy Assistant Secretary for Coal ae 
Alternative Fuels Program. Fiscal Year 1991 Sum- 
— ey: Plan. 

Apr 91, 42p DOE/FE-0233P 

The FY 1991 Alternative Fuels Utilization Program 
Plan is structured to address the technical, economic, 
environmental and a problems associated with 
introducing a variety of clean coal-based fuels (CBF’s) 
and associated equipment into the utility, industrial, 
commercial, residential and transportation sectors. 
This effort is to be closely coordinated with the Ad- 
vanced Combustion Technology, Coal Conversion, 
and Coal Preparation Programs, as weil as with other 
activities producing new solid or liquid CBF’s. To 
achieve the Alternative Fuels Utilization Program goal 
of establishing a technology data base on beneficiated 
coal-based fuels and related technologies, four objec- 
tives have been defined. These objectives, together 
with the anticipated accomplishment dates, are as fol- 
lows: Define BCBF (beneficiated coal-based fuels) 
handling, transport and storage technology (1994); 
Define BCBF chemical, physical, combustion and 
emission characteristics (1996); Determine system 
performance and economic potential for each applica- 
tion are that utilize BCBFs (1996); and Provide on a 
continuing and as-required basis large quantities of 
compliance BCBFs for testing in other R&D and CCT 
applications. The technologies, their status, market ap- 
plications, program strategy, and program manage- 
ment are discussed. 2 figs., 3 tabs. 
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DE91012129/GAR PC A08/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Development of biomass as an alternative fuel for 
s turbines. 

. T. Hamrick. Apr 91, 155p PNL-7673 
Contract ACO06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


A program to develop biomass as an alternative fuel 
for gas turbines was started at Aerospace Research 
Corporation in 1980. The research culminated in con- 
struction and installation of a power generation system 
using an Allison T-56 gas turbine at Red Boiling 
Springs, Tennessee. The system has been successful- 
ly operated with delivery of power to the Tennessee 
Valley Authority (TVA). Emissions from the system 
meet or exceed EPA requirements. No erosion of the 
turbine has been detected in over 760 hours of oper- 
ation, 106 of which were on line generating power for 
the TVA. It was necessary to limit the turbine inlet tem- 
perature to 1450(degrees)F to control the rate of ash 
deposition on the turbine blades and stators and facili- 
tate periodic cleaning of these components. Results of 
tests by researchers at Battelle Memorial Institute -- 
Columbus Division, give promise that deposits on the 
turbine blades, which must be periodically removed 
with milled walnut hulls, can be eliminated with addi- 
tion of lime to the fuel. Operational problems, which 
are centered primarily around the feed system and 
engine configuration, have been adequately identified 
and can be corrected in an upgraded design. The 
system is now ready for development of a commercial 
version. The US Department of Energy (DOE) provided 
support only for the evaluation of wood as an alterna- 
tive fuel for gas turbines. However, the system appears 
to have high potential for integration into a hybrid 
system for the production of ethanol from sorghum or 
sugar cane. 7 refs., 23 figs., 18 tabs. 
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Department of Energy, Washington, DC. Office of 
Fossil Energy. 
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Office of Coal Technology program summary, 
fiscal year 1991. 

Progress rept. 

Apr 91, 120p DOE/FE-0224P 


The Clean Coal Technology Demonstration (CCTD) 
Program is a technology development program jointly 
by government and industry. It is taking the 
best and most promising of the advanced coal-based 
processing, electric power generation, and emissions 
control systems emerging from government and indus- 
trial R&D efforts and is, over the next decade, movi 
them towards the commercial marketplace thr 
demonstration. These demonstrations are at a poe. 
large enough to generate all data (from design, con- 
struction, and operation) necessary for the private 
sector to judge their commercial potential and to make 
informed commercial decisions. In this manner, the 
Program serves as a bridge between R&D and the 
marketplace. The Program currently has implemented 
three of the five planned phases: (1) Clean Tech- 
nology 1 (CCT-1) Demonstrations, (2) Clean Coal 
pices me 2 (CCT-2) Demonstrations, and (3) Clean 
Coal Technology 3 (CCT-3) Demonstrations. The 
Fourth round is in the process of being implemented 
while the Fifth round has entered the planning stage. 
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DE91012207/GAR PC A09/MF A01 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Petroleum marketing monthly, May 1991. 
21 May 91, 189p DOE/EIA-0380(91/05) 


This report is designed to give information and statisti- 
cal data about a variety of crude oils and refined petro- 
leum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales 
for use by industry, ernment, private sector ana- 
lysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, and 
the f.o.b. and landed cost of imported crude oil, and 
the refiners’ acquisition cost of crude oil. Sales data for 
motor gasoline, distillates, residuals, aviation fuels, 
= and propane are presented. 12 figs., 55 
tabs. 
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DE91012250/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

PDU-scale testing of microbubble flotation. Tech- 
nical progress report, 13th quarter, September 1, 
1989-November 30, 1989. 

R. H. Yoon, G. T. Adel, and G. H. Luttrell. 1989, 28p 
DOE/PC/91274-T4 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


Work during this past quarter focused primarily on 
Tasks 1.2.5 (Coarse Coal Flotation) and 1.2.7 (Refuse 
Pond Flotation). The performance comparison 
tween microbubble column flotation and conventional 
flotation was continued using minus-28-mesh Pitts- 
burgh No. 8 seam coal. For an equivalent recovery, the 
microbubble column reduced the final ash content of 
the product by more than 25% over that obtained 
using conventional flotation. It was found that the 14- 
inch diameter microbubble column could produce a 
4.5% ash product from a 11% ash feed with combusti- 
ble recoveries in excess of 95% at a feed rate of 300 
lb/hr. In addition, flotation tests were conducted on a 
minus-325-mesh, high-ash (45--50%) classifying cy- 
clone overflow stream in order to study the feasibility 
of the microbubble process for producing a clean coal 
product from what is normally considered refuse mate- 
rial. Results indicate that the column is capable of re- 
ducing the ash content to a range of 4.5 to 11% with 
corresponding combustible recoveries of 57 to 85%, 
respectively. 4 figs., 3 tabs. 
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DE91012251/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

PDU-scale testing of microbubble flotation. Tech- 
nical progress report, 12th quarter, June 1, 1989- 
August 31, 1989. 

R. H. Yoon, G. T. Adel, and G. H. Luttrell. 1989, 40p 
DOE/PC/91274-T5 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 
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Work during this past quarter was focused —— on 
Task 1.1.4 (Modeling), Task 1.2.4 (Scale-Up Valida- 
tion) and Task 1.2.5. Koares Coal Flotation). A mathe- 
matical model was developed to relate air hold-up and 
bubble diameter within the column to superficial gas 
and liquid flows. This model was then incorporated into 
an iterative scale-up procedure which is being validat- 
ed as part of Task 1.2.4. Scale-up validation tests were 
conducted using minus 28-mesh run-of-mine Elkhorn 
seam coal in 6-, 8-, and 14-inch diameter microbubble 
flotation columns. The model from Task 1.2.4 was 
used to estimate bubble size data from the experimen- 
tal data obtained in these tests, and the scale-up pro- 
cedure was validated for these three columns. Finally, 
a performance comparison between microbubble 
column flotation and conventional flotation was carried 
out using minus 28-mesh Elkhorn seam coal. The mi- 
crobubble column flotation process was found to 
reduce the ash content of the final product by approxi- 
mately 50% over the product produced by convention- 
al flotation at an equivalent combustible recovery. Fur- 
thermore, the 14-inch diameter microbubble column 
was able to produce a product containing approxi- 
mately 1.5% ash with combustible recoveries in 
excess of 90% at a throughout of over 300 lb/hr. 4 
refs., 10 figs. 
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DE$1012252/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

PDU-scale testing of microbubbie flotation. Tech- 
nical — report, 11th quarter, March 1, 1989- 
May 31, 1989. 

R. H. Yoon, G. T. Adel, and G. H. Luttrell. 1989, 23p 
DOE/PC/91274-T6 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


Work during this past quarter consisted primarily of 
completing Task 1.2.3 (Optimization and Shakedown) 
and Task 1.2.8 (instrumentation). Final calibration test 
on the ball mill circuit and the stirred ball mill circuit 
were preformed. It was found that the ball mill circuit 
could be operated in excess of 300 Ib/hr when produc- 
ing a minus 28-mesh product and around 100 Ib/hr 
when producing a minus 65-mesh product, the latter 
being the required top feed size for the stirred ball mill. 
The stirred ball mill was found to be easily capable of 
agony a minus 20-(mu)m product at feed rates u| 
to 300 Ib/hr. Construction and installation of a 14-inc! 
column, designed to achieve the contracted through- 
put of 500 Ib/hr of minus 28-mesh coal, was also com- 
pleted. This included the installation of a new pulp 
level control system. The remaining PDU instrumenta- 
tion was also installed and calibrated. 6 figs. 
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DE91012254/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

Process Development Unit testing of microbubble 
flotation. Technical progress report, 9th quarter, 
wane 1, 1988-November, 30, 1988. 

G. T. Adel, G. H. Luttrell, D. J. Boron, and R. H. 
Yoon. 1988, 28p DOE/PC/91274-T8 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


Activities this past quarter focused primarily on experi- 
mental test work related to scale-up of the in-line mi- 
crobubble generator modification of the PDU grinding 
circuit and the initiation of pyrite size distribution stud- 
ies in characterizing the four coals selected for testing 
in this project. In related efforts, the project Cost Plan 
has been revised to better allow us to perform the work 
outlined in the June 1988 contract changes. Test work 
was concluded last quarter in studying the scale-up of 
the in-line microbubble generator. It was found that a 
single relationship could be written to correlate the 
bubble size produced by either mixer to the operating 
conditions of the system. Based on this, a step-by-step 
scale-up procedure has been developed for determin- 
ing mixer and pumps sizes. Modification of the PDU 
grinding circuit continued last quarter. Efforts recently 
completed include replacing the 1/2-inch hammermill 
grates with 1/8-inch grates, deepening the settling 
basin of the screw classifier to reduce the cut size to 
the stirred ball mill and installing a Sweco screen on 
the discharge end of the classifier to insure 100-mesh 
(times) 0 feed to the stirred ball mill. The purpose of 
the ongoing circuit modifications is to improve through- 
put capacity of the grinding circuit and to provide a 
consistant particle size for feed to the stirred ball mill of 
column. Work has resumed in characterizing the 4 
coals selected or study in this project. 10 figs. 
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DE91012255/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

Process Development Unit testing of microbubble 
flotation. Technical progress report, eighth quar- 
ter, June 1, 1988-August 31, 1988. 

G. TF. Adel, G. H. Luttrell, D. J. Boron, and R. H. 
Yoon. 1988, 18p DOE/PC/91274-T9 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


Activities this past quarter focused primarily on shake- 
down of the various PDU components the completion 
of 2-inch column test work in subtask 1.1.2 (Optimiza- 
tion of Operating Parameters), and the incorporation of 
this information into the empirical scale-up relation- 
ships being developed for subtask 1.1.4 any. 
Following the March 25, 1988 Dedication of the PDU 
facility, efforts were undertaken to complete installa- 
tion of the equipment and begin shakedown of the vari- 
ous unit operations. As a result of this shakedown 
work, it was determined that the ball mill is significantly 
undersized to meet the maximum circuit ee of 
500 Ib/hr at the required product size of 100% 
(minus)100 mesh. In addition, the shakedown testing 
has now provided enough preliminary information to 
estimate the column size required to meet the contrac- 
tual throughput requirement of 500 lb/hr. It appears 
that a 14-inch diameter column will have sufficient ca- 
pacity to process 500 Ib/hr of 28 mesh (times) 0 coal. 
Concurrent with the shakedown testing of the PDU, 
the work effort in subtask 1.1.2 was completed with the 
testing of different size fractions of Elkhorn No. 3 coal. 
The objective of this effort was to verify the optimum 
operating conditions determined previously for other 
coal samples and other size fractions. In all cases, it 
was found that the optimum aeration rates and wash 
water addition rates determined previously produced 
the best results. However, with the very fine size frac- 
tions it was found that frother consumption increased 
significantly and throughput was reduced. 2 tabs. 


155,176 

DE91012256/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

Process development unit testing of microbubble 
flotation. Technical progress report, seventh quar- 
ter, March 1, 1988-May 31, 1988. 

G. T. Adel, G. H. Luttrell, D. J. Boron, and R. H. 
Yoon. 1988, 21p DOE/PC/91274-T10 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


Activities this past quarter focused primarily on scale- 
up of the in-line microbubble generator shakedown of 
the PDU hammer mill and ball mill and pyrite size distri- 
bution analysis of a Pittsburgh bed coal. Test results 
from the initial PDU column run using a 12% ash Elk- 
horn No. 3 coal produced a coal product with 1.5% ash 
and combustible recoveries over 95%. Following the 
March 25, 1988 Dedication of the PDU facility, efforts 
were undertaken to complete installation of the equip- 
ment and begin shakedown of the various unit oper- 
ations. Work this past quarter focused on the size re- 
duction operations including the hammer mill and ball 
mill. Test work on the in-line mixer has provided some 
unexpected results that lead us to believe that our ex- 
perimental approach requires redesign. The expected 
correlation between log (Weber No.) and log (bubble 
diameter/tube diameter) was not evident from the 
data, and a reexamination of our experimental ap- 
proach has led us to believe that we are not collecting 
representative bubbles for analysis. Thus, a different 
experimental procedure is under consideration to 
assure representative bubble collection. Pyrite size 
distribution analysis of a Pittsburgh bed coal was initi- 
ated using automated image analysis in conjunction 
with an optical microscope. 4 figs. 
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Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 
Process development unit testing c/ microbubble 
flotation. Technical progress report for the sixth 
~— (December 1, 1987-February 29, 1988). 

. T. Adel, G. H. Luttrell, D. J. Boron, and R. H. 
Yoon. 1991, 19p DOE/PC/91274-T11 
Contract AC22-86PC91274 
Sponsored by Department of Energy, Washington, DC. 


Activities this past quarter focused primarily on prepa- 
ration of the PDU for operation. Scale-up testing was 


also initiated for the in-line bubble generation system 
to be used in the PDU. Construction work on the PDU 
was completed in February. Virginia Tech Physical 
Plant engineers and safety personnel inspected the fa- 
cility soon after completion and gave approval to start 
moving equipment into the building. Efforts since then 
have focused on installation of major equipment items 
including the Drais ball mill, Denver cells, columns, 
pumps and sumps. All wiring and plumbing work asso- 
ciated with this equipment is also underway. Comple- 
tion of these efforts is anticipated by the end of March. 
Research work initiated last quarter included scale-up 
testing of the inline mixer bubble generation system. 
Frother concentrations and aeration rates were stud- 
ied to see their effect on bubble size and to determine 
the proper geometry of the bubble generation system. 
Bubble sizes were measured using the image ana- 
lyser. Weber numbers were calculated for the bubble 
generation system and used in combination with the 
data collected to determine the relationship between 
= variables tested and the bubble sizes produced. 3 
igs. 
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DE91012258/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

Process development unit testing of microbubbie 
flotation. Technical progress report, fifth quarter, 
September 1, 1987-November 31, 1987. 

G. T. Adel, G. H. Luttrell, D. J. Boron, and R. H. 
Yoon. 1987, 23p DOE/PC/91274-T12 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


Scale-up testing and modeling were the major efforts 
reported in the fourth Technical Progress Report. 
Work this past quarter focused primarily on modelin: 

and preparation for Process Development Unit (PDU 
operation. In addition, preliminary scale-up calcula- 
tions were conducted along with a literature search for 
pertinent scale-up information in initiating work on the 
characterization of the PDU bubble generator. Much of 
the work remaining in this project now awaits comple- 
tion of the PDU facility. Modeling work conducted this 
quarter involved modifications to the steady-state pop- 
ulation balance model to include middlings particles 
and to account for bubble loading. Middlings particles 
were incorporated by expanding the model to include a 
third particle type that was one-half coal and one-half 
mineral matter. Bubble loading was included through 
changes in the flotation rate constant. 6 figs. 
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DE91012260/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

PDU-scale testing of microbubble flotation. Tech- 
nical progress report, fourth quarter, June 1, 1987- 
August 31, 1987. 

G. T. Adel, G. H. Luttrell, D. J. Boron, and R. H. 
Yoon. 1987, 23p DOE/PC/91274-T13 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


In previous test work, bubble size, countercurrent 
wash water addition rate, aeration rate and column 
length-to-diameter ratio have been identified as impor- 
tant parameters in microbubble column flotation. Test 
work this past quarter focused primarily on Task 1.1.3 
(Scale-up Testing) and Task 1.1.4 (Modeling) in order 
to develop scale-up procedures and relationships for 
each of these parameters. Scale-up test work was 
conducted on columns of 1-, 2- and 4-inch diameter 
using a micronized run-of-mine Elkhorn No. 3 coal 
from Kentucky. Results of the best selectivity, is 
achieved at a superficial velocity of approximately 20 
cm/min. It was further observed that the aeration rate 
should be as high as possible in order to achieve a 
high recovery. However, a superficial velocity of ap- 
proximately 120 cm/min was found to be adequate. 
The results of this investigation further suggest that 
mixing within the column may not be as significant as 
bubble size and residence time in determining column 
performance. Improved recovery can be obtained by 
decreasing bubble size which increases the flotation 
rate constant, and also by increasing L/D which in- 
creases residence time for a fixed column volume. 
Scale-up relationships for L/D, bubble size, flotation 
rate constant and residence time have been estab- 
lished which make it possible to predict throughputs 
for larger columns. 13 refs., 3 figs., 3 tabs. 





155, 180 

DE91012262/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Mining and Minerals Engineering. 

Pilot-scale testing of microbubble flotation. Tech- 
nical progress report for the first and second quar- 
ters (September 17, 1986-March 16, 1987). 

R. H. Yoon, G. T. Adel, and G. H. Luttrell. 1991, 47p 
DOE/PC/91274-T15 

Contract AC22-86PC91274 

Sponsored by Department of Energy, Washington, DC. 


Fundamental investigations into the effect of bubble 
size on coal flotation have established that the use of 
microbubbles can improve the recovery of fine coal 
during flotation while, at the same time, increasing the 
rejection of ash-forming mineral matter. When used in 
conjunction with the quiescent conditions provided by 
a column, the microbubble flotation process has been 
demonstrated on a laboratory scale to be capable of 
producing superciean coal containing less than 1 or 
2% ash and very little pyritic sulfur. The main objective 
of this project is to demonstrate the microbubble 
column flotation process on a pilot-scale. A 500 Ib/hr 
pilot plant is being constructed for the purpose of: 910 
demonstrating the feasibility of the microbubble flota- 
tion process for producing superclean coal, (2) collect- 
ing scale-up data for designing commercial-scale mi- 
crobubble flotation columns, and (3) collecting cost 
data for an economic evaluation of the process. In ad- 
dition to micronized coal, the process is also a 
— on coarse coal and refuse pond material. 2 
igs. 
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Research on coal cleaning continued. Efforts during 
the third quarter of this project focused on final workup 
and storage of the Middle Wyodak coal; acquisition, 
work-up and storage of the Upper Freeport coal (all 
part of Task 2); and the initiation of sample analyses 
for the Middle Wyodak coal (Task 3 -- Sample Charac- 
terization). 3 tabs. 
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Development of the chemical and electrochemical 

coal cleaning process. Fourth quarterly technical 

we report, January 1, 1989-March 31, 1989. 
. H. Yoon. 1989, 29p DOE/PC/79892-T6 

Contract AC22-87PC79892 

Sponsored by Department of Energy, Washington, DC. 


To better understand the effect of operating param- 
eters in the Chemical and Electrochemical Coal Clean- 
ing (CECC) process, a series of statistically designed 
parametric tests was conducted on a Middle Wyodak 
coal. The results show that ash mineral rejection in- 
creases with increasing temperature and acid concen- 
tration. At the levels investigated, the ferric ion con- 
centration and percent solids did not significantly im- 
prove the ash rejection. Two series of microbial coal 
cleaning experiments were completed. The effects of 
treatment time and pH were investigated. A treatment 
time of 7 to 14 days gave maximum sulfur removal. 
The pH series indicated that a pH of less than 3.5 was 
required for maximum sulfur removal. Ash removal 
was related to acid treatment. 3 figs., 5 tabs. 
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DE91012266/GAR PC A03/MF A01 

Virginia Polytechnic Inst. and State Univ., Blacksburg. 
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Development of the chemical and electrochemical 

coal cleaning process. Sixth quarterly technical 
rogress report, July 1, 1989-September 30, 1989. 

RW Yoon. 1989, 32p DOE/PC/79892-T8 
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Research continued on coal cleaning. Sample charac- 
terization (Task 3) of the Middle Wyodak and Upper 


Freeport coal samples is now complete. Parametric 
testing (Subtask 4.1) of the Middle Wyodak coal was 
finished last quarter. The results showed that dissolu- 
tion, rather than liberation, played a major role in the 
ash removal of Middle Wyodak coal. This may be at- 
tributed to the presence of exchangeable cations in 
this particular coal sample. Complete mass balance 
studies undertaken this quarter verified these observa- 
tions. The XRF and chemical analysis of the feed, as 
well as elemental analysis of the solution obtained 
after the CECC treatment, indicated the presence of 
Ca and Mg ions. On the other hand, the results of the 
mass balance experiments for the other coal samples 
showed that liberation is more responsible for the ash 
rejection in the CECC process. The Pittsburgh No. 8 
coal sample showed good response to this process, 
but not the Upper Freeport and Widow Kennedy coal. 
These last two coal samples were found to be highly 
oxidized, which may probably account for their poor 
performance in the CECC process. Ferric ion — 
eration experiments using Thiobacillus ferrooxidans 
were continued this quarter. 1 fig., 7 tabs. 
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coal cleaning process. Technical progress report 
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R. H. Yoon. 1989, 30p DOE/PC/79892-T9 
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Sponsored by Department of Energy, Washington, DC. 


Research continued on coal cleaning. In this quarter, 
the parametric tests (Subtask 4.1) were continued on 
wet-screened Pittsburgh No. 8 coal samples. This coal 
was used because of the poor response of the Upper 
Freeport coal to CECC treatment. The degree of oxi- 
dation of the feed sample was found to affect the per- 
formance of the CECC process as indicated by a batch 
test using relatively unoxidized Upper Freeport coal. 
The optimum conditions and validation test work (Sub- 
task 4.2) have been conducted on the Middle Wyodak 
coal. Precleaning the Middle Wyodak coal by conven- 
tional froth flotation resulted in a CECC product which 
has a lower ash content than those obtained without 
precleaning. The effects of different parameters on the 
CECC treatment of Middle Wyodak and Pittsburgh No. 
8 coal with the ferric ions regenerated by using Thioba- 
cillus ferrooxidans is being investigated. Initial experi- 
ments suggest that slightly acidic conditions and low 
substrate concentrations result in higher mineral 
matter rejection. This is expected since the growth of 
the bacteria is known to be more favorable under less 
acidic conditions. 8 tabs. 
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Research continued on the cleaning of coal. The para- 
metric tests on the Pittsburgh No. 8 coal samples were 
completed in this quarter. In these batch tests, libera- 
tion was found to be more responsible for the removal 
of both mineral matter and sulfur in the CECC treat- 
ment of Pittsburgh No. 8 coal. The optimum conditions 
for processing this coal were determined using re- 
sponse surface analysis. The interaction of the effects 
of acid concentration and ferric ion were indicated by 
the statistical analysis to be significant. Precleaning 
the Pittsburgh No. 8 coal by conventional froth flota- 
tion did not seem to be beneficial to the CECC proc- 
essing of this coal. The batch tests involving the bacte- 
rial regeneration of ferric ions for both coal samples 
were also completed. The effects of all five param- 
eters were found to be significant. The optimum condi- 
tions for cleaning these coals by the CECC process 
using the bacterial regeneration scheme were also de- 
termined. 5 figs., 11 tabs. 
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for the ninth quarter, April 1, 1 lune 30, 1990. 
R. H. Yoon, and C. Basilio. 1990, 32p DOE/PC/ 
79892-T11 

Contract AC22-87PC79892 
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Research continued on coal cleaning. The optimum 
operating condition for the CECC processing of Pitts- 
burgh No. 8 coal was determined pe ny ae - 
face analysis techniques. Tests to validate the predic- 
tions of the response surface model were conducted 
in this quarter. Early test results were disappointing, 
due to the surface oxidation of the original coal sam- 
ples, although subsequent tests on new samples gave 
good agreement with the predicted values. The leach- 
ing kinetics of several of the mineral species present in 
the Middle Wyodak coal were studied by analyzing so- 
lution samples taken from these tests for Fe, Ca, Mg, 
Al and Si. With the exception of the Si-containing min- 
erals, the dissolution rates for the mineral matter con- 
taining these ies were significant. The optimum 
conditions for CECC cleaning of the Middle Wyodak 
and Pittsburgh No. 8 coal samples using bacterial re- 
generation of Fe(sup 3+) were determined last quar- 
ter. Validation tests conducted at the determined opti- 
mum conditions for both coal samples showed good 
agreement with the predicted values. The Middle 

yodak coal did not respond well to CECC treatment 
using the set-up for the separate regeneration of ferric 
ions with Thiobacillus ferrooxidans. Flowsheets for a 
continuous unit capable of processing 1--3 lb/hr of 
coal were completed during this quarter. 5 figs., 4 tabs. 
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Mechanistic studies (Subtask 4.3) for the Middle 
Wyodak and Pittsburgh No. 8 coal samples continued 
during the quarter. The leaching kinetics of the differ- 
ent soluble mineral matter present in the Pittsburgh 
No. 8 coal were studied. The kinetics of pyrite dissolu- 
tion and mineral matter liberation were also investigat- 
ed by measuring the redox potential of the system with 
respect to time. The measured potential will be used 
during the next quarter to calculate the ratio of the 
ferric to ferrous ions. The response of the Pittsburgh 
No. 8 coal to alternative methods of ferric ion regen- 
eration was also studied. Using bacterial or air oxida- 
tion to regenerate the ferric ions gave poorer mineral 
matter rejection than was obtained with the electro- 
chemical regeneration scheme. Image analysis of the 
65 (times) 325 mesh Pittsburgh No. 8 coal samples 
showed that the amount of mineral matter liberated by 
EIL mechanism increases with time; however, a signifi- 
cant fraction of the liberated mineral matter is larger 
than 325 mesh. This finding provides an explanation 
for the poor result obtaii with this sample when a 
325 mesh screen was used to remove the liberated 
mineral matter. Another reason for the poor result was 
that the coal samples were oxidized before process- 
ing. 5 figs., 6 tabs. 
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Progress continued on coal cleaning. Studies on the 
leaching kinetics of the soluble mineral matter for a 
Middle Wyodak coal were finished in this quarter. The 
rate constants for the dissolution of Ca, Mg, Fe, Al and 
Si were determined by collecting aliquot samples with 
time. The results showed that the rate constants for 
these species decreased in the following order: Ca > 
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Mg > Fe > Al > Si. The kinetics of the release of Ca 
and Mg into solution were higher than those for the 
other species, presumably because Ca and Mg are 
present in the Middle Wyodak coal as exchangeable 
cations. The amount of Si found dissolved in the solu- 
tion is almost negligible, relative to those of the other 

ies. Batch tests were repeated using new sam- 
ples of Pittsburgh No. 8 and Elkhorn No. 3 coals ac- 
quired during the quarter. The Pittsburgh No. 8 coal 
sample again did not respond well to CECC process- 
ing. However, the results obtained for the Elkhorn No. 
3 coal showed good mineral matter rejection. Libera- 
tion was found to be largely responsible for the remov- 
mineral matter from the Elkhorn coal. 1 fig., 4 

S. 
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Research continued on coal cleaning. Batch tests 
were repeated a a —— No. 8 coal sample 
acquired from the Ohio Valley Coal Company in this 
quarter. This coal sample did not give a good response 
to CECC treatment. Additional tests were also con- 
ducted to study the effect of EDTA addition to the per- 
formance of the CECC process. The addition of 1.0 
mM EDTA, which is known to complex Fe ions and 
other cations, resulted in an improvement in the miner- 
al matter removal from the Ohio Valley Coal Company 
sample. This may be attributed to the prevention of jar- 
osite formation resulting from the removal of the 
excess Fe ions by EDTA complexation. Since a signifi- 
cant amount of coarse mineral matter is liberated by 
the CECC treatment of Pittsburgh No. 8 coal, flotation 
was used to separate this liberated mineral matter 
from coal. A significant increase in mineral matter re- 
jection was obtained for the original Pittsburgh No. 8 
coal sample used in the parametric tests (Subtask 4.1). 
However, the new batch of Pittsburgh No. 8 coal 
sample obtained in the previous quarter from Consoli- 
dated Coal Company showed only a slight improve- 
ment in mineral matter removal. 1 fig., 6 tabs. 
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Many investigators believe that column flotation cells 
offer significant advantages over standard mechanical 
machines for the flotation of fine particles. However, 
because of their unique design and operation, conven- 
tional techniques for flotation cell scale-up and design 
cannot be applied to columns. In an attempt to help 
alleviate this problem, a population balance model 
based on first principles has been developed for fine 
particle flotation in a column. Two different terms have 
been considered in the model, i.e., transport and rate. 
Transport terms, incorporating fluid flow and buoyan- 
cy, are used to describe the movement of air bubbles, 
unattached particles and bubble-particle aggregates 
along the length of the column. Rate terms, which de- 
scribe the bubble-particie attachment process, have 
been derived from first principle considerations. Be- 
cause the model is based on first principles, it can be 
useful for the design, control, optimization and scale- 
up of column flotation cells. 9 refs., 12 figs. 
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Stable carbon isotope analysis of coprocessing 
materials. Quarterly technical progress report, 
April 1-June 30, 1990. 

M. S. Lancet, R. A. Winschel, and F. P. Burke. Feb 
91, 118p DOE/PC/88800-37 

Contract AC22-88PC88800 

Sponsored by Department of Energy, Washington, DC. 


Consol R&D is developing and demonstrating stable 
carbon isotope analysis as a method to quantitatively 
distinguish coal-derived and petroleum-derived carbon 
in products from coal/petroleum coprocessing. The 
approach taken is develop the method, then demon- 
strate its application on authentic continuous-unit 
products. The significance of selective isotopic frac- 
tionation is being determined and, when necessary, 
corrections are applied to account for it. Precision, ac- 
curacy and range of applicability are being defined. 
The value of accessory analytical techniques also is 
being assessed. Previously reported data on sampies 
from HRI bench-scale coprocessing Runs 227-53 
(Texas gee ASB and Texas lignite/Maya 
VSB) and 238-1 (Westerholt coal/Cold Lake VSB) 
were corrected for selective isotopic fractionation. 
Carbon sourcing was performed on samples from HRI 
bench-scale coprocessing Run 227-60 (Texas lignite/ 
Maya VSB) and samples from UOP bench-scale co- 
processing Run 26 (illinois 6 coal/Lloydminster 
vacuum resid); the latter data were corrected for iso- 
topic fractionation, though the former could not be cor- 
rected. A paper presented at the 1990 DOE Direct Liq- 
uefaction Contractor's Review Meeting is appended. 
15 refs., 21 figs., 22 tabs. 
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Work continued on the evaluation of alternative tech- 
niques for the production of coal pellets from ultra-fine, 
ultra-clean coal. Significant accomplishments were 
made during the second quarter. We were able to iden- 
tify several reconstitution techniques which can suc- 
cessfully palletize ultra-fine, ultra-clean bituminous 
coals. Several binders were identified which impart 
good mechanical properties (e.g., — durability, 
resilience, and waterproofness.) Somewhat surprising, 
however, was the ease in identifying several binders 
which are also compatible with CWF formulation. It ap- 
pears that using CWF dispersants/stabilizers as bind- 
ers, or using binders which reduce the required CWF 
dispersant/stabilizer requirements, can reduce the 
overall cost of distributing coal as coal water fuel 
(CWP). 15 refs., 16 figs., 9 tabs. 
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Kentucky Univ., Lexington. 
Pyrite surface characterization and control for ad- 
vanced fine coal desulfurization technologies. 
Second quarterly technical progress report, De- 
cember 1, 1990-February 28, 1991. 

X. H. Wang, J. W. Leonard, B. K. Parekh, A. M. 
Raichur, and M. Munirathinam. 1991, 40» DOE/PC/ 
90295-T2 

Contract FG22-90PC90295 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to conduct extensive 
studies on the surface reactivity of pyrite by using elec- 
trochemical, surface analysis, potentiometric and ca- 
lorimetric titration, and surface hydrophobicity charac- 
terization techniques and to correlate the alteration of 
the coal-pyrite surface with the efficiency of pyrite re- 
jection in coal flotation. The products as well as their 
structure, the mechanisms and the kinetics of the oxi- 
dation of coal-pyrite surfaces and their interaction with 
various chemical reagents will be systematically stud- 
ied and compared with that of mineral-pyrite and syn- 
thetic pyrite to determine the correlation between the 
surface reactivity of pyrite and the bulk chemical prop- 
erties of pyrite and impurities. Four high quality coal 
pyrite samples from the Illinois No. 6, Kentucky No. 9, 
Pittsburgh No. 8 and Upper Freeport coal seams, and 
several high purity mineral pyrite samples were ac- 
quired. Synthetic single pyrite crystals (5 mm in size) 
and microcrystalline pyrite particles (averaging 6 
(mu)m in size) were carefully obtained. Surface hydro- 
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aby of coal- and ore-pyrites have been studied 

contact angle titration and film flotation methods. 
The oxidation and reduction behavior of coal-pyrites, 
ore-pyrites and synthetic pyrite single crystals have 
been studied suing electrochemical methods, includ- 
ing cyclic voltammetry, rotating-disc electrode tech- 
nique, open-circuit potential measurements and 
steady-polarization measurements. 7 refs., 14 figs. 
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S. C. Tsai. Mar 91, 23p DOE/PC/88912-T9 

Contract FG22-88PC88912 

Sponsored by Department of Energy, Washington, DC. 


This quarterly report describes how coal particle sizes 
(approximately 5 (mu)m vs 20 (mu)m) and size distribu- 
tion affect the atomization of micronized coal water 
slurries (CWSs) through their effects on slurry rheolo- 
gy. The MMDs of atomized CWSs follow the wave 
mechanism-based models when primary atomization 
predominates. Much smaller drop MMDs than what 
these models predict (as small as 40 (mu)m) have 
been obtained for CWS with 0.55 volume fraction of 20 
(mu)m coal to air-to-slurry mass ratios of 0.15--0.30, 
and may be attributed to secondary atomization 
(breakup of primary drops). 6 refs., 4 figs., 4 tabs. 
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The general objective of the project is to investigate 
the combustion behavior of single and multiple Coal- 
Water Fuel particles burning at high temperature envi- 
ronments. Both uncatalyzed as well as catalyzed CWF 
drops with Calcium Magnesium Acetate (CMA) cata- 
lyst will be investigated. Emphasis will also be given in 
the effects of CMA on the sulfur capture during com- 
bustion. To help achieve these objectives the followin 
project tasks were carried over this 6th three-mont 
period: (1) calibration of the optical pyrometer, (2) pro- 
duction of pre-dried CWF agglomerates, and (3) pre- 
liminary data acquisition. 9 figs., 2 tabs. 
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Research on ignition of coal particles continued this 
quarter. The effect of inert carrier stream has been in- 
vestigated. a gas was used as inert carrier for 
coal particles. The ignition delay time slightiy in- 
creased. The effect of oxygen concentration (7.5% 
and 3.5%) on ignition delay was studied. 3 refs., 3 figs. 
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Department of Energy, Washington, DC. Office of 
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Quarterly coal report, October-December 1990. 
May 91, 151p DOE/EIA-0121(90/4Q) 


This report provides comprehensive information about 
US coal production, exports, imports, receipts, con- 
sumption, and stocks to a wide audience, including 
Congress, Federal and State agencies, the coal indus- 
try, and the general public. To provide a complete pic- 
ture of coal supply and demand in the United States, 
historical information and forecasts have been inte- 
grated in this report. 7 figs., 37 tabs. 
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Advanced atomization concept for CWF burning in 
small combustors: Phase 2. Quarterly technical 
Progress report No. 1, 28 September 1990-31 De- 
cember 1990. 

H. Heaton, and E. McHale. 1991, 32p DOE/PC/ 
90160-T1 
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The present project involves the second phase of re- 
search on a new concept in coal-water fuel (CWF) 
atomization that is applicable to burning in small com- 
bustors. It is intended to address the single most im- 
portant problem associated with CWF combustion; i.e., 
Production of small spray droplets in an efficient 
manner by an atomization device. Phase 1 of this work 
was successfully completed with the development of a 
prototype opposed-jet atomizer that met the goals of 
the first contract. (ERA citation 16:019551) 
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Control of pyrite surface chemistry in physical 
coal cleaning. Technical progress report for the 
sixth quarter, December 1, 1990-February 28, 1991. 
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31p DOE/PC/89789-T2 
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The removal of pyrite from coal by flotation or any 
other surface- based separation process is often ham- 
pered by the apparent hydrophobicity of the mineral. 
Microflotation tests and induction time measurements 
conducted under different conditions showed that the 
hydrophobicity of coal pyrite is due to superficial oxida- 
tion of the mineral surface. X-ray photoelectron spec- 
troscopy (XPS) analysis of the oxidized pyrite samples 
suggests that the sulfur-rich surfaces formed during 
oxidation may be responsible for the hydrophobicity of 
both coal pyrite and mineral pyrite. Based on these 
findings, an oxidation mechanism is proposed in which 
metal polysulfides and iron oxides-hydroxides are pro- 
duced. The floatability of both coal pyrite and mineral 
pyrite can be correlated with the atomic ration between 
these hydrophobic and hydrophilic species that are 
formed on the surface. 14 refs., 7 figs., 1 tab. 
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Four coal samples PSOC 1339, 1472, 1531 and 1572 
are being used to test the fundamental relationship be- 
tween coal properties and slurryability. Coal properties 
that have been examined in order to develop a rela- 
tionship between slurry quality and the coal properties 
are: The Equilibrium moisture, Ash Content, Volatile 
Matter, Carbon Content, Oxygen Content, HG Index, 
Fixed Carbon and Particle Size Distribution and Hydro- 
phobicity Index. The difference between the sums of 
hydrogen (H), carbon (C), sulfur (S) and oxygen (O), 
Nitrogen (N), Moisture (M), ash (A) were determined 
for each coal and assigned as the hydrophobicity 
index. In order to test the validity of the relationship in 
equation 1, zeta potentiai measurements and rheologi- 
cal characterization of several slurries prepared from 
PSOC-1339 and 1527 were made. 5 refs., 2 figs., 3 
tabs. 
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This 42-month project will provide the utility industry 
with a PC expert system to confidently and inexpen- 
sively evaluate the potential for coal cleaning, blend- 
ing, and switching options to reduce emissions while 
producing lowest cost electricity. The project consists 


of the following seven tasks: (Task 1) Project manage- 
ment, (Task 2) Coal cleanability characterization, 
(Task 3) Pilot-scale combustion testing, (Task 4) Utility 
boiler field testing, (Task 5) CQIM completion and de- 
velopment of E specification (Task 6) Develop 
CQE, and (Task 7) CQE workstation testing and valida- 
tion. During the past quarter, coal cleanability charac- 
terization, pilot-scale combustion, and utility boiler field 
tests were conducted. Coal characterization studies 
were performed at CQ Inc. with the Croweburg Seam 
coal (alternate coal at Public Service Oklahoma’s 
Northeastern Unit 4) and Western Kentucky No. 11 
Seam coal (alternate coal at Mississippi Power Com- 
pany’s Plant Watson Unit 4). Pilot-scale combustion 
testing was initiated at Combustion Engineering’s Fire- 
side Performance Test Facility (FPTF) with evaluations 
of two of the four PSO test coals. Full-scale combus- 
tion tests were completed at the first two utility test 
sites: Public Service Oklahoma’s Northeastern Unit 4 
(PSO-NE4) and Mississippi Power Company’s Plant 
Watson Unit 4 (MPC-W4). 3 figs., 7 tabs. 
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DE91012796/GAR 
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Undergraduate research studies program at par- 
ticipating institutions of the HBCU fossil ene 
consortium. Quarterly report on the Atlanta Uni 
versity Center, Inc. Component, January 1, 1990- 
March 31, 1990. 

Ay g rept. 

S. C. Bhatia, B. H. Cardelino, J. H. Hall, M. B. 
Mitchell, and A. W. Stelson. 30 Apr 90, 29p DOE/ 
PC/89793-T3 

Contract FG22-89PC89793 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this research program are to expose 
students in minority institutions to energy and fossil 
fuels research, to stimulate their interest in the sci- 
ences and engineering, and to encourage them to 
pursue graduate studies, thereby ensuring the neces- 
sary supply of manpower for the industrial and energy 
sectors of the national economy. This report describes 
a project focused on the surface chemical properties 
of coal and their influence on the adsorption of aque- 
ous soluble catalyst metals, and research on the char- 
acterization of coal liquids. 2 refs., 1 fig. 
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Portions of this document are illegible in microfiche 
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Research programs which were discussed at the US- 
Korea Joint Workshop on Coal Utilization Technology 
are presented. Topics include: combustion, gasifica- 
tion, liquefaction, waste management of fly ash, air 
pollution control of flue gas, coal mining, and fuel slur- 
ries. Individual =o are processed separately on 
the databases. (CBS) 
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Coal combustion science quarterly progress 
report, January-March 1991. 

D. R. Hardesty, L. L. Baxter, T. H. Fletcher, R. H. 
Hurt, and N. Y. C. Yang. May 91, 123p SAND-91- 
8217 
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Research continued on coal combustion. Tasks in- 
clude: (1) Coal Devolatilization. The objective is to 
characterize the physical and chemical processes that 
constitute the early devolatilization phase of coal com- 
bustion as a function of coal type, heating rate, particle 
size and temperature, and gas phase temperature and 
oxidizer concentration. During FY91 the emphasis is 
on data compilation and documentation of the chemi- 
cal percolation devolatilization model; (2) Coal Char 
Combustion. The objective is to characterize the physi- 
cal and chemical processes involved during coal char 
combustion as a function of coal type, particle size and 
temperature, and gas phase temperature and oxygen 
concentration. During FY91 the emphasis is on data 
compilation for the suite of PSOC coals, determination 
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of the effect of devolatilization conditions on char reac- 
tivity, and determination of char reactivity at high 
carbon conversions; and (3) fate of mineral matter 
during coal combustion. The objective is to establish a 
quantitative understanding of the mechanisms and 
rates of transformation, fragmentation, and iti 
of mineral matter in coal combustion environments as 
a function of coal type, particle size and temperature, 
the initial forms and distribution of mineral species in 
the unreacted coal, and the local gas temperature and 
composition. A particular | is determining the im- 
portance of fragmentation in the evolution of the parti- 
cle size distribution during coal combustion. 31 refs., 
44 figs., 5 tabs. (ERA citation 16:019557) 
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The overall objectives of the project are: to develop a 
methodology which uses the pressure transient analy- 
sis as a method for in situ characterization of perme- 
ability, porosity, and sorption properties of coal seam 
methane reservoirs. In the development, single-phase 
methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of 
the developed methodology against a variety of appro- 
priate field data which exists in the literature; and to 
present the engineering and scientific capabilities of 
the developed methodology which will improve the 
fundamental, scientific and technical understanding of 
the in situ measurement of coal properties. The devel- 
opment of the single-phase and two-phase flow equa- 
tions are discussed. 6 refs., 2 figs. 


155,206 

DE91013176/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Mineral Engineering. 

New strategies for in-situ characterization of coal. 
Quarterly report, July 1, 1988-September 30, 1988. 
Progress rept. 

T. Ertekin. 1988, 66 DOE/PC/79927-T6 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


The overall objectives of the project are: (1) To devel- 
op a methodology which uses the pressure transient 
analysis as a method for in situ characterization of per- 
meability, porosity, and sorption pr ies of coal 
seam methane reservoirs. In the development, single- 
phase methane flow and two-phase methane/water 
flow are considered. (2) To evaluate and verify the ap- 
plicability of the developed methodology against a va- 
riety of appropriate field data which exists in the litera- 
ture. (3) To present the engineering and scientific ca- 
pabilities of the developed methodology which will im- 
prove the fundamental, scientific and technical under- 
standing of the in situ measurement of coal properties. 
Progress is discussed. 14 refs., 28 figs., 3 tabs. 


155,207 

DE91013177/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Mineral Engineering. 

New strategies for in-situ characterization of coal. 
Quarterly report, October 1, 1988-December 31, 
1988. 


Progress rept. 

T. Ertekin, W. Sung, and S. Mohaghegh. 1988, 55p 
DOE/PC/79927-T7 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


The overall objectives of the project are: To develop a 
methodology which uses the pressure transient analy- 
sis as a method for in situ characterization of perme- 
ability, porosity, and sorption properties of coal seam 
methane reservoirs. In the development, single-phase 
methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of 
the devel methodology against a variety of appro- 
priate field data which exist in the literature; and to 
present the engineering and scientific capabilities of 
the developed methodology which will improve the 
fundamental, scientific and technical understanding of 
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the in situ measurement of coal properties. Progress is 
discussed. 


155,208 

DE91013178/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. 

New strategies for in-situ characterization of coal. 
Quarterly progress report, January 1, 1989-March 


31, 1989. 
T. Ertekin, W. Su 9g. and S. Mohaghegh. 1989, 31p 
DOE/PC/79927-T! 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


The overall objectives of the project are: to develop a 
methodology which uses the pressure transient analy- 
sis as a method for in situ characterization of perme- 
ability, porosity, and sorption properties of coal seam 
methane reservoirs. In the development, single-phase 
methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of 
the developed methodology against a variety of appro- 
priate field data which exists in the literature; and to 
present the engineering and scientific capabilities of 
the developed methodology which will improve the 
fundamental, scientific and technical understanding of 
the in situ measurement of coal properties. Achieve- 
ments this quarter include: some of the restricting as- 
sumptions made in generating the type curve reported 
in the previous quarterly progress report were re- 
moved (two-phase flow); a new type curve was gener- 
ated (two-phase flow); and this new type curve have 
been found to display unique characteristics for a wide 
range of different parameters involved (two-phase 
flow). 14 figs. 


155,209 

DE$1013179/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. 

New strategies for in-situ characterization of coal. 
ogni progress report, July 1, 1989-September 
T. Ertekin, S. Mohaghegh, and K. Anbarci. 1989, 65p 
DOE/PC/79927-T9 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


The overall objectives of the project are: to develop a 
methodology which uses the pressure transient analy- 
sis as a method for in situ characterization of perme- 
ability, porosity, and sorption properties of coal seam 
methane reservoirs. In the development, single-phase 
methane fiow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of 
the developed methodology against a variety of appro- 
priate field data which exists in the literature; and to 
present the engineering and scientific capabilities of 
the developed methodology which will improve the 
fundamental, scientific and technical understanding of 
the in situ measurement of coal properties. It was 
found that sorption characteristics of the coal seam in- 
troduce the major nonlinearities in the transport equa- 
tions, (two-phase). It was observed that unlike conven- 
tional gas reservoirs, nonlinearity in coal seam trans- 

equations is a strong function of pressure and 
saturation, (two-phase). 10 refs., 22 figs. 


155,210 

DE$1013180/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Mineral Engineering. 

New strategies for in-situ characterization of coal. 
Quarterly progress report, October 1, 1989-De- 
cember 31, 1989. 

T. Ertekin, S. 5 and K. Anbarci. 1989, 42p 
DOE/PC/79927-T1 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


The overall objectives of the project are: to develop a 
methodology which uses the pressure transient analy- 
sis as a method for in situ characterization of perme- 
ability, porosity, and sorption properties of coal seam 
methane reservoirs. In the development, single-phase 
methane flow and two-phase methane/water flow are 
considered; to evaluate and verify the applicability of 
the developed methodology against a variety of appro- 
priate field data which exist in the literature; and to 
present the engineering and scientific capabilities of 
the developed methodology which will improve the 
fundamental, scientific and technical understanding of 
the in situ measurement of coal properties. Major 
achievements--this quarter include: previously intro- 
duced analytical solution was tested against a single- 
phase coal degasification finite-difference model; a 
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second analytical solution which uses Langmuir’s 
theory to approximate the equilibrium sorption isoth- 
erms was developed and presented, (single- phase); a 
Statistical analysis for the production performance 
analysis of the coal seams producing under constant 
pressure specification was started, (two-phase); and 
another approach which uses the solution gas drive 
analogy was developed to describe the two- phase 
flow problem, (two-phase). 1 ref., 7 figs., 1 tab. 


155,211 
DE91013181/GAR PC A03/MF A01 


Pennsylvania State Univ., University Park. Dept. of 
Mineral Engineering. 

New strategies for in-situ characterization of coal. 
bogey progress report, January 1, 1990-March 


T. Ertekin, S. Mohaghegh, and K. Anbarci. 1990, 40p 
DOE/PC/79927-T11 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


The overall objectives of the project are: To develop a 
methodology which uses the pressure transient analy- 
sis as a method for in situ characterization of perme- 
ability, porosity, and sorption properties of coal seam 
methane reservoirs. In the spt ani single-phase 
methane flow and two-phase methane/water flow are 
considered. To evaluate and verify the applicability of 
the developed methodology against a variety of appro- 
priate field data which exists in the literature. To 
present the engineering and scientific capabilities of 
the developed methodology which will improve the 
fundamental, scientific and technical understanding of 
the in situ measurement of coal properties. Major 
achievements this quarter include: Sensitivity of the 
pressure transient behavior of coal seams to the 
matrix/fissure flow is analyzed. A pseudosteady-state 
matrix to fissure flow formulation is introduced and its 
solution is developed (single-phase); Performance of 
the proposed analytical solution is compared —_— 
the results generated by a numerical model. These 
comparisons yielded good agreements (single- 
phase); and a new approach which utilizes the expo- 
nential integral solution and which takes into account 
the kinetics of methane desorption from the coal 
matrix was initiated (two-phase). 2 refs., 8 figs. 


155,212 

DE91013182/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Mineral Engineering. 

New strategies for in-situ characterization of coal. 
— progress report, April 1, 1990-June 30, 


1990. 

T. Ertekin, S. Mohaghegh, and K. Anbarci. 1990, 35p 
DOE/PC/79927-T12 

Contract FG22-87PC79927 

Sponsored by Department of Energy, Washington, DC. 


The overall objectives of the project are: to develop a 
methodology which uses the pressure transient analy- 
sis as a method for in situ characterization of perme- 
ability, porosity, and sorption properties of coal seam 
methane reservoirs. In the development, single-phase 
methane flow and two-phase methane/water are con- 
sidered; to evaluate and verify the applicability of the 
developed methodology against a variety of appropri- 
ate field data which exists in the literature; and to 
present the engineering and scientific capabilities of 
the developed methodology which will improve the 
fundamental, scientific and technical understanding of 
the in situ measurement of coal properties. A simplified 
pressure expression which defines the pressure distri- 
bution created by a line source well located in an infi- 
nitely large system was obtained (single-phase); a new 
type curve was developed which takes into consider- 
ation the desorption phenomenon in coalbed reser- 
voirs, (two-phase flow); and the uniqueness of the pro- 
posed type curve was tested _ a wide range of res- 
ervoir characteristics (two-phase flow). 9 figs. 


155,213 

DE91013185/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Dept. of 
Mechanical Engineering. 

Development of a vortexing combustor (VC) for 
space/water heating applications (cold flow mod- 
eling). Technical progress report No. 6, August 1- 
October 31, 1988. 

S. Nieh. Dec 88, 41p DOE/PC/79661-T6 

Contract AC22-87PC79661 

Sponsored by Department of Energy, Washington, DC. 


Research continued on the design of a vortex combus- 
tor (VC). In order to provide detailed information for the 


design and operation of VC, a series of parametric 
studies of the aerodynamics were performed on the 
full-scale VC model (24 in. |.D., 60 in. high). Based on 
the extensive measurement of the VC aerodynamics 
presented in our previous report, the effects of the VC 
geometry, location of secondary air nozzles, and the 
scaling characteristics were studied experimentally. 5 
refs., 11 figs., 3 tabs. 
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DE91013186/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Dept. of 
Mechanical Engineering. 

Development of a vortex combustor (VC) for 
space/water heating applications (cold flow mod- 
eling). Technical oy nr report No. 7. 

S. Nieh. Mar 89, 47p DOE/PC/79661-T7 

Contract AC22-87PC79661 

Sponsored by Department of Energy, Washington, DC. 


The coal-water fuel (CWF) is specified as the design 
fuel for vortex combustors (VC) currently being devel- 
oped. From our project (VC cold flow modeling) point 
of view, we took initiative in developing the proper 
CWF nozzles for VC applications. In the development 
of CWF-firing vortex combustors, the atomization test 
of CWF nozzles represents a critical step of the experi- 
mental work. The atomization quality of CWF can di- 
rectly affect the ignition of CWF, flame (combustion) 
stability, and burnout of CWF. The following param- 
eters were used to characterize CWF atomization 
quality: (1) the relationship between the CWF flow rate 
and the nozzle pressure; (2) the CWF atomization 
cone angle; and (3) the CWF/air mass flow ratio. 6 
refs., 12 figs., 6 tabs. 


155,215 


DE91013187/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Combus- 
tion and Multiphase Flows Lab. 

Development of a vortex combustor (VC) for 
space/water heating applications (cold flow mod- 
eling). Technical progress report No. 8, (February 
1, 1989-April 30, 1989). 

S. Nieh. Mar 90, 47p DOE/PC/79661-T8 

Contract AC22-87PC79661 

Sponsored by Department of Energy, Washington, DC. 


Research continued on the development of a vortex 
combustor (VC). A complete full-scale VC cold model 
test system has been established for systematic 
measurements of gas-particle flows. This system to- 
gether with the developed particle instrumentation 
were found to be convenient and reliable for gas-parti- 
cle flow study. Exploratory tests of particle entrainment 
and residence time were conducted in the exploratory 
and bench-scale VC models. The center tube height 
was shown to have a significant effect on particle be- 
havior in the VC. The particle residence time was fairly 
long in the VC due to the strong centrifugal interaction. 
Measurements of particle mass flux and size distribu- 
tions were conducted in the full-scale VC model. The 
tests have provided useful data for the VC design and 
development. The radiation heat transfer model was 
established and incorporated into the mathematical 
model for the VC processes. The associated computer 
program was developed and successfully coupled with 
the current programs for gas flow, particle flow, and 
gas combustion. 5 refs., 14 figs., 3 tabs. 
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DE91013327/GAR PC A08/MF A01 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Natural gas — May 1991. 

31 May 91, 166p E/EIA-0130(91/05) 


This report, the NGM highlights activities, events, and 
analyses of interest to public and private sector organi- 
zations associated with the natural gas industry. 
Volume and price data are presented each month for 
natural gas production, distribution, consumption, and 
interstate pipeline activities. Producer-related activities 
and underground storage data are also reported. 7 
figs., 34 tabs. (ERA citation 16:019619) 
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DE91013350/GAR PC A08/MF A01 
cy gg of Energy, Washington, DC. Office of Oil 
and Gas. 





Petroleum supply monthly, May 1991. 
29 May 91, 165p DOE/EIA-0109(91/05) 


Data presented in this report describe the supply and 
disposition of petroleum products in the United States 
and major US geographic regions. The data series de- 
scribe production, imports and exports, inter-Petrole- 
um Administration for Defense (PAD) District move- 
ments, and inventories by the primary suppliers of pe- 
troleum products in the United States (50 States and 
the District of Columbia). The reporting universe in- 
cludes those petroleum sectors in Primary Supply. In- 
cluded are: petroleum refiners, motor gasoline blend- 
ers, operators of natural gas processing plants and 
fractionators, inter-PAD transporters, importers, and 
major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by 
these sectors approximately represent the consump- 
tion of petroleum products in the United States. 14 
figs., 56 tabs. (ERA citation 16:019601) 


158,218 

DE91013434/GAR PC A07/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

— fuels evaluation system for fleet vehi- 
cles. 

Dec 90, 134p DOE/IR/05106-T139 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


This report describes a fuel-neutral, broad-based, 
automated evaluated system for comparing new alter- 
native fuels and technologies to existing gasoline and 
diesel vehicles. Developed by Denver’s Department of 
Health and Hospitals, the evaluation system provides 
fleet managers and policy makers with a tool for 
weighing the advantages and disadvantages of the 
major fuel alternatives (compressed natural gas, elec- 
tricity, ethanol, methanol, LPG, and blended fuels). 
The results are available by category (e.g., emissions, 
national security), in a “box score” of sorts, which 
compares all the categories against each other. The 
system does not provide a definitive statement on how 
various fuels compare to gasoline or diesel. Rather, it 
can produce any number of comparisons based on the 
best available data and a weighting priority as deter- 
mined by the user. 85 refs. 


158,219 

DE91013545/GAR 

Oak Ridge National Lab., TN. 
Biomass energy development in Yunnan Province, 
China: Preliminary evaluation. 

R. D. Perlack, J. W. Ranney, and M. Russell. Jun 91, 
46p ORNL/TM-11791 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


A preliminary feasibility study of generating electricity 
from energy plantations in Central Yunnan Province 
identified sites with a biomass resource potential of 
24,000 to 45,000 dry Mg per year within an effective 
transportation range. Average annual productivity 
rates of about 8 dry Mg per hectare are feasible. This 
level of feedstock production would be sufficient to 
fuel a 20 MW conversion plant operating with a margin 
of safety sufficient to cover all but catastrophic fail- 
ures. In assessing the biomass resource potential, it 
was concluded that further research (tree crop im- 
provement, site- species trials, and soil stabilization 
methods) is necessary before large scale deployment 
to avoid major cost and supply risks and to improve 
long-run results. This research will require another 5 to 
7 years of effort. Nonetheless, a demonstration project 
to prove the concept and to gain information required 
for scale-up appears sufficiently promising to warrant 
immediate follow-up and a second stage detailed in- 
vestigation. A reasonable target would be an operating 
facility in 7 years. The commitment of support (labor 
and land) and leadership at all levels to this project by 
the Chinese is overwhelming, exceeding all pre-site 
visit expectations. A limited amount of technical assist- 
ance would be helpful in augmenting an already so- 
phisticated and dedicated forestry technical base. It 
appears that external expertise will be required in bio- 
mass electricity conversion processes and that much 
of the most appropriate conversion technology is avail- 
able only from the US. A relatively minor investment in 
further investigation at this time could open a potential- 
ly large market for U.S. technology, the deployment of 
which would have substantial local and global environ- 
mental benefits as well as improve economic condi- 
tions. 2 figs. , 3 tabs. (ERA citation 16:019862) 


155,220 

DE91013635/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Petroleum supply annual 1990: Volume 1. 

30 May 91, 195p DOE/EIA-0340(90)/1 


This report contains information on the supply and dis- 
position of crude oil and petroleum products. The pub- 
lication reflects data that were collected from the pe- 
troleum industry during 1990 through annual and 
monthly surveys. 14 figs., 47 tabs. (ERA citation 
16:020388) 


155,221 

DE91013890/GAR PC A03/MF A01 
Clark Atlanta Univ., GA. Research Center for Science 
and Technology. 

Novel approach to highly dispersing catalytic ma- 
terials in coal for gasification. Sixth quarterly 
report, January 1, 1991-March 31, 1991. 

Progress rept. 

G. M. K. Abotsi, and K. B. Bota. 1991, 20p DOE/PC/ 
89760-T4 

Contract FG22-89PC89760 

Sponsored by Department of Energy, Washington, DC. 


This project seeks to develop a technique, based on 
coal surface properties, for highly dispersing catalysts 
in coal for gasification and to investigate the potential 
of using potassium carbonate and calcium acetate 
mixtures as catalyst for coal gasification. The lower 
cost and high catalytic activity of the latter compound 
will produce economic benefits by reducing the 
amount of K(sub 2)CO(sub 3) required for high coal 
char reactivities. The effects of catalyst impregnation 
conditions (pH and coal surface charge) on the reacti- 
vities, in carbon dioxide, of chars derived from Illinois 
No. 6 coal and its demineralized derivative have been 
determined. The results show that chars derived from 
the latter sample are less reactive than those obtained 
from the raw coal. impregnation of the acid-leached 
coal with calcium or potassium from strongly acidic so- 
lutions reduced or inhibited char reactivity compared to 
the unloaded coal, while catalyst loading at pH 6 or pH 
10 significantly increased gasification activities. These 
observations are attributed to increased coal-catalyst 
precursor interaction, higher metals uptake, and possi- 
bly better catalyst dispersion induced by the high neg- 
ative surface charge density on the coal at the higher 
PH values. 5 refs., 2 figs. (ERA citation 16:019464) 


155,222 
DE91013894/GAR 

Utah Univ., Salt Lake City. 
Selective flotation of fossil resin from western 
coal. Quarterly report, December 1, 1990-February 
28, 1991. 

Progress rept. 

15 Mar 91, 19p DOE/PC/90178-T2 

Contract AC22-90PC90178 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Research continued flotation of resin from coal. This 
quarter laboratory research at the University of Utah 
was concerned with surface chemistry/resin charac- 
terization and the development of analytical tech- 
niques. APT’s activities included plant construction, 
shake-down testing and flotation testing. Data from 
(sup 13)C NMR analysis is presented. 2 figs., 2 tabs. 
(ERA citation 16:019415) 


158,223 

DE91014051/GAR PC A03/MF A01 
Institute of Gas Technology, Chicago, IL. 

Effect of moderate coal cleaning on microbial re- 
moval of organic sulfur. (Quarterly) technical 
report, December 1, 1990-February 28, 1991. 
Progress rept. 

V. J. Srivastava, and J. J. Kilbane. 1991, 24p DOE/ 
PC/90176-T23 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this project is to investigate the possi- 
bilities of developing an integrated physical/chemical/ 
microbial process for the pre-combustion removal of 
sulfur from coal. An effective pre- combustion coal de- 
sulfurization process should ideally be capable of re- 
moving both organic and inorganic sulfur. A variety of 
techniques exists for the removal of inorganic sulfur 
from coal, but there is currently no cost-effective 
method for the pre-combustion removal of organic 
sulfur. Recent developments have demonstrated that 
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microorganisms are capable of specifically cleaving 
carbon-sulfur bonds and removing substantial 
amounts of organic sulfur from coal. However, le 
treatment times are required. Moreover, the removal of 
organic sulfur from coal by microorganisms is ham- 
pered by the fact that, as a solid substrate, it is difficult 
to bring pee ng yar in contact with the entirety of 
a coal sample. This study will examine the suitably of 
physically/chemically treated coal samples for subse- 
quent biodesulfurization. Physical/chemical processes 
primarily designed for the removal of pyritic sulfur may 
also cause substantial increases in the ity and 
surface area of the coal which may facilitate the subse- 
quent removal of organic sulfur by microorganisms. 
During the current quarter, the direct determination of 
organic sulfur by the electron microbeam technique 
confirmed previous results that |GTS8 successfully re- 
moved approximately 40% of the organic sulfur from 
microbially itized IBC-101 coal. The successful 
removal of organic sulfur from microbially depyritized 
IBC-101 and Illinois No. 6 coals was repeated and 
samples have been submitted for analysis by the 
EXAFS technique to confirm these results. Water-solu- 
ble coal-derived hydrocarbons were produced and the 
results of preliminary experiments indicate that sub- 
stantial reduction of organic sulfur content can be 
—" with treatment times as brief as 24 hours. 5 
tabs. 
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DE91014052/GAR PC A03/MF A01 


Institute of Gas Technology, Chicago, IL. 
Combined chemical | mi 


removal 

of organic sulfur from coal. (Quarterly) technical 
December 1, 1990-February 28, 1991. 

Progress rept. 


L. A. Raphaelin. 1991, 27p DOE/PC/90176-T22 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 
pe no of this document are illegible in microfiche 
products. 


The objective of this work is to investigate techniques 
for chemically converting the sulfur containing organic 
compounds in coal to compounds that can be treated 
microbiologically to remove the organically bound 
sulfur. The goal is to achieve an economically feasible 
mild chemical oxidation of the organic sulfur in a repre- 
sentative Illinois Basin coal by converting the sulfur to 
sulfoxides and sulfones; the carbon sulfur bond in the 
sulfoxides and sulfones would then be broken micro- 
biologically and the sulfur removed from the coal as a 
sulfate. In initial studies, it was found that the combina- 
tion treatments of sodium periodate/micorbial and hy- 
drogen peroxide/microbial resulted in reductions of 
total sulfur or organic sulfur of 12--13%. 1 fig., 3 tabs. 
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DE91014053/GAR PC A03/MF A01 
Illinois State Univ., Normal. Dept. of Biological Sci- 
ences. 

Evaluation of sulfur-reducing microorganisms for 
organic desulfurization. Quarterly technical report, 
December 1, 1990-February 28, 1991. 

Progress rept. 

K. W. Miller. 1991, 299 DOE/PC/90176-T21 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


Because a substantial portion of the sulfur in Illinois 
coal is organically bound sulfur, microbial desulfuriza- 
tion of sulfidic and thiophenic functionalities holds 
great potential for complementing pyritic sulfur remov- 
al. The release of H(sub 2)S from anaerobic systems 
such as the gut, sewage, and marine and freshmwater 
sediments, is a common occurrence and the role of 
—— in this process has long been recog- 
nized. The principal goals of our project are: to obtain 
anaerobic microbial cultures that produce H(sub 2)S 
from compounds representative of the organosulfur 
functionalities in coal; to optimize this activity; to evalu- 
ate the effectiveness of using these cultures to remove 
organic sulfur from Illinois coal. Our immediate objec- 
tives for this year are the following: to obtain additional 
cultures from coal mine waste and municipal sew: 

sk , two environments previously unexplored 

our laboratory; to continue optimizing activity in cul- 
tures that desulfurize model compounds, including 
identification of individual microbial species; to expand 
coal desulfurization experiments to include additional 
coals; and, to address the recently discovered problem 
of sulfide sorbing to coal. This quarter we report on: (1) 
comparative results from sulfide sorption studies for 
IBC-101, IBC-108, and a North Dakota lignite; (2) cal- 
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culation of Gibb’s free energies for ee reduc- 
tion of selected model compounds; (3) results from ex- 
periments in which elemental sulfur was used as a co- 
reductant to encourage microbial reduction of diben- 
zothiophene-sulfur to H(sub 2)S. 41 figs., 2 tabs. 


155,226 
DES1014057/GAR PC A03/MF A01 
Southern lilinois Univ. at Carbondale. Dept. of Geolo- 


G. arastorantion of organic nitrogen in IBCSP 
coals. (Quarterly) technical report, 1 December 
1990-28 February 1991. 

Progress rept. 

M. A. Kruge. 1991, 39p DOE/PC/90176-T17 
Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this study is to determine the 
content and distribution of organic nitrogen in a series 
of IBCSP coals and their isolated macerals. The spe- 
cific objectives are: to determine the bulk nitrogen con- 
tents for coals, isolated macerals, oxidation products 
and residues, solvent extracts and their liquid chroma- 
tographic fractions, and pyrolyzates; to determine the 
distribution of organic nitrogen in all local derivatives 
enumerated in Objective 1 which are gas chromatog- 
raphy (GC)-amenable. This will be accomplished by 
GC-thermionic specific detector (TSD); and to deter- 
mine the molecular structure of the major nitrogen 
compounds detected in Objective 2, using GCMS. This 
quarter elemental analysis of the samples under inves- 
tigation in this study has been performed. There does 
not appear to be a relationship between maceral type 
and bulk nitrogen content. In general, oxidation resi- 
dues, the material insoluble after oxidation with perox- 
yacetic acid, are much leaner in nitrogen than their un- 
oxidized parent samples and hence they represent 
part of the coal that has been partially denitrified. The 
soluble oxidation products show opposite behavior 
with the large majority of samples having nitrogen con- 
tents that are much higher than those of their precur- 
sor materials. The characterization study will therefore 
concentrate on these materials. 5 figs., 8 tabs. 
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DE$1014062/GAR PC A03/MF A01 
Aspen Technology, inc., Cambridge, MA. 

Engineering design and analysis of advanced 
physical fine coal cleaning technologies. —— 
me progress report, No. 6 January-Marc'! 
1991 


P. W. Gallier. 20 Apr 91, 21p DOE/PC/89908-T9 
Contract AC22-89PC89908 
Sponsored by Department of Energy, Washington, DC. 


The major goal of this project is to provide the simula- 
tion tools for modeling both conventional and ad- 
vanced coal cleaning technologies. This DOE project 
is part of a major research initiative by the Pittsburgh 
Energy Technology Center (PETC) aimed at advancing 
three advanced coal cleaning technologies-heavy- 
liquid cylconing, selective agglomeration, and ad- 
vanced froth flotation through the proof-of-concept 
(POC) level. The commercially available ASPEN PLUS 
process simulation package will be extended to handle 
coal cleaning applications. Algorithms for predicting 
the process performance, equipment size, and flow- 
sheet economics of commercial coal cleaning devices 
and related ancillary equipment will be incorporated 
into the coal cleaning simulator. (ERA citation 
16:019412) 
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DE91014065/GAR PC A03/MF A01 
Institute of Gas Technology, Chicago, IL. 

Molecular biological enhancement of coal biode- 
sulfurization. Tenth quarter report, February-April 
1991. 


Progress rept. 

J. J. Kilbane, and B. A. Bielaga. Apr 91, 44p DOE/ 
PC/88891-T5 

Contract AC22-88PC88891 

Sponsored by Department of Energy, Washington, DC. 


Research in this biodesulfurization project during the 
past quarter has focused on the genetic and biochemi- 
cal analysis of the desulfurization ability of Rhodococ- 
cus rhodochrous IGTS8. Genetic studies have result- 
ed in the isolation of a derivative of IGTS8, designated 
IGTS85, that metabolizes dibenzothiophene (DBT) 
even in the presence of high levels of sulfate. The de- 
sulfurization trait of |GTS8 is not expressed in the pres- 
ence of even trace quantities of sulfate. Since the mi- 
crobial desulfurization of organosulfur compounds/ 
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coal results in the formation of sulfate it is clearly ad- 
vantageous, from the perspective of a microbial desul- 
furization process point of view, to have a desulfuriza- 
tion-competent microorganism such as IGTS85 that 
continues to function in the presence of high levels of 
sulfate. Genetic studies have also succeeded in identi- 
ps replicon, pRF29, capable of functioning in 
IGTS8. Optimum conditions for the electroporation of 
IGTS8 by pRF29 have been established and pRF29 
has been introduced into five Rhodococcus strains. 
This plasmid is not particularly useful as a cloning 
vector so experiments are currently in progress to 
create a suitable cloning vector derived from pRF29 
which will subsequently be used to clone the desulfuri- 
zation genes of IGTS8. Biochemical studies have re- 
sulted in the development of a rapid quantitative spec- 
trophotometric desulfurization assay. 8 figs., 5 tabs. 
(ERA citation 16:019459) 
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DE91785670/GAR 

Institut fuer Erdoelforschung, 
(Germany, F.R.). 
Thermoanalytische Untersuchungen an schweren 
Erdoel-Destillati kstaend und Bitumen. 
(Thermoanalytical studies on heavy petroleum dis- 
tillation residues and bitumen). 

H. Kopsch. 1988, 156p ETDE-mf-1785670 

In German. No. 1 

U.S. Sales Only. 


The report presents thermoanalytical studies in heavy 
petroleum distillation residues and bitumen. Tables, 
figures and diagrams illustrate the potential correla- 
tions between the technological and analytical data 
and the thermoanalytical characteristics of the petrole- 
um product bitumen. The characteristic data of ther- 
mogravimetry are correlated with bitumen consistency 
data, data from chemical and physical analyses, and 
characteristic data from thermoanalysis. Thermoanaly- 
tical methods are used for characterizing heavy resi- 
dues (heavy oils) in terms of their behaviour in thermal 
conversion processes and their oxidation behaviour. 
The composition of the colloid system bitumen, which 
like crude oils consists of petroleum resins and asphal- 
tenes in colloidal dispersion in a dispersion agent, is 
analyzed after colloid precipitation according to Neu- 
mann’s method. The chemical nature of the bitumen 
and its colloidal constituents is determined by elemen- 
tal analysis of the elements C, H, N, S; the measure of 
aromacity is the atomic ratio H:C. A further characteri- 
sation step is the determination of the mean relative 
particle mass (mean molar — by means of vapour 
pressure osmometry. (orig./HK). 
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DE91785801/GAR PC A03/MF A01 
Union Rheinische Braunkohien Kraftstoff A.G., Wes- 
seling (Germany, F.R.). 

Energierueckgewinnung mit Standardpumpen aus 
hochgespannten Fluessigkeiten. Fortschrittsber- 
icht Nr. 1. (Energy recovery from high-pressure liq- 
uids with standard —— Progress report no. 1). 
F. Gajewski. 1985, 21p ETDE-mf-1785801 

In German. 

U.S. Sales Only. 


The project ‘Energy recovery with standard pumps 
from high-pressure liquids whose dissolved gas con- 
tents are released during pressure release’ aims at 
providing a basis for calculations which, if the efficien- 
cy is satisfactory, make it possible to use standard 
pumps in various production processes. The first 
report covers the period from the 1st Juli to the 31st 
December 1984 and contains a description of the con- 
cept as well as data on the state of works and an up- 
dated survey of dates. (orig.). 
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DE91792975/GAR PC A03/MF A01 
Danmarks Ingenioerakademi, Lyngby. 

Fjernelse af hydrogensulfid fra biogas. Anven- 
delse af jernforbindelser. 1. (Removal of hydrogen 
sulfides from biogas. Application of iron com- 
pounds. 1). 

C. Jensen-Holm. 1991, 47p NEI-DK-542 

In Danish. EFP-83; EFP-84. 

U.S. Sales Only. 


Mechanical removal of hydrogen sulfides from biogas 
leads to better efficiency when biogas is used as fuel. 
The cheapest and simplest way of removing H(sub 2)S 
from the biogas in smaller biogas convertion plants is 
based on the processing of free sulfur in ochre are fil- 
ters and in iron milling filings filters, adding air before 


the gas comes through the filter. (CLS). (ERA citation 
16:019872) 
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Dansk Gasteknisk Center A/S., Hoersholm. 
. (Measure- 
anish natural 


gas). 
> 4 Hansen, and J. Jensen. Oct 90, 21p NEI-DK- 
4 


Maaling af metaller i dansk natur. 
ment of heavy metals content of 


In Danish. 
U.S. Sales Only. 


Measurement of the content of the heavy metals : Hg, 
Pb, Cd, Na, K, Ca, V and Sr in natural gas was carried 
out in order to investigate how the quality of foods is 
influenced by the drying with natural gas. The results 
are compared to similar measurments in relation to 
other fuels and consequential calculations based on 
the results are carried out. (CLS). (ERA citation 
16:019623) 
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Danmarks Ingenioerakademi, Lyngby. Kemiafdelin- 


en. 
Anlaeg til fiernelse af skadelige stoffer i biogas. 
(Systems for elimination of harmful substances in 


is). 
R. Rahimpour, and J. Vinther Noergaard. Jan 91, 
126p NEI-DK-565 
In Danish. 
U.S. Sales Only. 


Systems for the elimination of harmful substances in 
biogas were examined and considered in relation to 
the size of the biogas conversion plants. The extent of 
methane purification in relation to this fuel’s utilization 
niveau was also determined. Where the operation of 
gas-Ottomotor and supply to the local biogas network 
is concerned, the hydrogen sulfide must be removed 
and the steam must be dried out so that a suitable dew 
point is obtained. There must be no particle content in 
order to comply with the demands of a gas engine. The 
methane must not smell or contain ammonia. In the 
case of methane being used for boiler fuel it is not nec- 
essary to clean it, although it is advisable to remove 
particles in order to hinder nozzle blockage. It was 
concluded that delivery of cleaned methane, supple- 
mentary to a natural gas network, as fuel for mobile 
motors was not satisfactory due to the extent and 
complication of the necessary preliminary methane 
cleaning process. It was found that simultaneous pre- 
cipitation with iron salt was the most competent 
method of hydrogen sulfide removal in a communal 
biogas conversion plant, but that cleaning with och- 
reous ore was the cheapest method in the case of 
biogas conversion systems used on farms. In order to 
obtain an even more comprehensive removal of hydro- 
= sulfide from methane active inpregnated carbon 
ilters can be used. (AB) 48 refs. (ERA citation 
16:019873) 
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DE91793016/GAR PC A09/MF A01 
Technical Univ. of Denmark, Lyngby. Lab. of Heating 
and Air Conditioning. 

Optimering af lav-NOx-teknikker for kulstoevsfyr- 
ing. (Optimization of low NOx techniques for fuel- 
ing with coal fines). 

ee and S. Hadvig. Apr 90, 183p NEI-DK- 

5 


In Danish. EFP-86. 
U.S. Sales Only. 


From analysis of the nitrogen chemistry in premixed, 
laminar coal-dust flames the physical and chemical 
processes, which are most important for conversion of 
fuel-N to NO and N(sub 2) were identified. The follow- 
ing NO(sub x)-control methods for coal-dust firing: 
staged combustion, low-NO(sub x)-burners and re- 
burning, and set up guidelines for optimizing these 
techniques are discussed. The coal-dust flames ana- 
lyzed are characterized by considerable conversion of 
fuel-N to N(sub 2) in the early devolatilization zone. It is 
indicated that several processes contribute to en- 
hance N(sub 2)-information early in the flames, includ- 
ing formation of fuel-rich volatile clouds, heterogene- 
ous reduction of NO on soot, and heterogeneous re- 
duction of N-volatiels emanating from particles burning 
on the surface. We consider the soot-+ NO-reaction to 
be more important in the bituminous flames, while 
N(sub 2)-formation on coal-particle surfaces would be 





more important in the subbituminous coal-dust flames. 
Kinetic considerations suggest that N-volatiles de- 
pendent on coal rank can be released as both HCN 
and NH(sub 3). In the post-flame region gas-phase 
chemistry is almost frozen due to low levels of O(sub 
2) and rapid removal of radicals on char surfaces. Het- 
erogeneous removal processes define NO profiles. In 
the bituminous coal-dust flames NO-levels are fairly 
constant. Reduction of NO on soot from the richer bitu- 
menous flame is probably not important in the post- 
flame zone, possibly du to chemical annealing of the 
soot. The NO consumption occurring in the subbitu- 
mineous post-flame region is attributed to surface- 
catalyzed reduction of NO by NH(sub 3). Char-N re- 
lease occurs in all four flames. The amount and speci- 
ation seems to depend on coal-rank and temperature, 
with NH(sub 3) being favored in the subbituminous 
flames, and HCN and perhaps N(sub 2) in the bitumi- 
nous flames. (AB) 64 refs. (ERA citation 16:019554) 
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MIC-91-03580/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology. 
Efficiency and Alternative Energy Technology Branch, 
Ottawa (Ontario). 

Bioenergy pro} digest combustion, 1984-89. 
on — SSC-M91-7-105-1990E, ISBN-0-662- 
18112- 

Contract CANMET-M91-7-105-1990E 


This document is part of a series of 4 progress reports 
which review and update current and completed 
—— funded by Energy, Mines and Re- 
sources Canada, and through the Panel of Energy Re- 
search and Development. It gives a brief historical and 
technical perspective of the combustion of bioenergy 
materials then presents 36 project summaries on gen- 
eral studies, grate systems, fluidized bed combustion, 
suspension, and the use of tall oil. Each summary in- 
cludes information on start and completion dates, ap- 
Plicability of the project, type of biomass, type of tech- 
nology, total study cost, objectives, background and 
method, results, and publications. 
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MIC-91-03760/GAR 

Petro-Canada, Calgary (Alberta). 
Petro-Canada: Annual report 1990. 
c1991, 70p 


Annual report of the Company, giving highlights of the 
ear’s activities, and developments in the Resources 
ivision, Products Division, ICG Propane Inc., busi- 

ness conditions and outlook for the year. A financial 

statement is included. 
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MIC-91-03826/GAR 
Prince Edward Island. Dept. of Energy and Forestry, 
Charlottetown. 

P.E.I. wood fuel survey, 1988-89. 

Annual publication. 

S. H. Bennie, and R. LeClair. c1990, 38p 


PC E07/MF E01 


A sample of 1 percent of residents of P.E.I. was drawn 
from the 1989 telephone directory and contacted by 
telephone to establish the number of wood-burning 
households in the province compared to the previous 
survey, conducted in 1986. In addition to fuel source 
and quantity used per household, data was obtained 
on housing type and age, sex of respondent, number 
of persons in the household, education level of re- 
spondent, family income, ownership or rental of the 
house, and location of the house (county, rural, urban). 
This report provides the results of the survey, conduct- 
ed in February 1990. 
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MIC-91-03834/GAR 

Saskoil, Regina (Canada). 
Saskoil: Annual report 1990. 
c1991, 54p 


Saskoil is a publicly traded, senior Canadian crude and 
natural gas exploration production and marketing com- 
pany. With headquarters in Regina, Sask., Saskoil has 
an extensive operating base in western Canada, with 
interests in selected international exploratory areas. 
This annual report contains an operations and finan- 
cial review, with a five year summary, and corporate 
information. 
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Northeast International Committee on Energy, Halifax 

(Nova Scotia). 

Conference of the New England Governors and 

= Eastern Canadian Premiers: Biomass compen- 
lum. 

c1988, 107p 

Conference of New England Governors and Eastern 

Canadian Premiers (16th: 1988: Newport, Ril). French 

ed. 91-03904/2. 


The Conference of New England Governors (Con- 
necticut, Maine, Massachusetts, New Hampshire, 
Rhode Island, Vermont) and the Eastern Canadian 
Premiers (NB, Newfoundland, NS, PEI, Quebec) was 
established in 1973. Each New England state and 
Eastern Canadian province identified examples of bio- 
mass energy facilities in their jurisdiction. This r 
contains descriptions of these projects, as well as an 
overview of each state and provincial biomass ener 
program. Information on each project includes tech- 
nology used, end user, fuel, status, location, propo- 
nent, alternate fuel used, a description, costs, and ben- 
efits/savings. 
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MIC-91-04120/GAR 
Engineering and_ Statistical 
(Canada), wa (Ontario). 
Assessment of Agriculture Canada’s program on 
energy crops and biomass combustion. 

Report no. C-014. 

P. Van Die, and M. Stumborg. c1988, 33p 


Agriculture Canada established an energy research 
and development initiative in 1981 called the Energy 
Research and Development in Agriculture and Food 
(ERDAF) program. This report is a review and assess- 
ment of the work performed in the development of 
energy crops and the utilization of agricultural biomass 
as an energy source through combustion and related 
technologies. The report provides background infor- 
mation on the use of crops for energy production, in- 
cluding the crops grown and the processes used. It 
then describes projects conducted in resource assess- 
ment, direct combustion, pyrolysis, and research into 
energy crops. Financial data are also given. 
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PB91-211961/GAR PC A03/MF A01 
Gas Research Inst., Chicago, IL. 

Gas Research Institute 1992-1996 Research and 
Development Plan and 1992 Research and Devel- 
opment Program. Executive Summary. 

Jun 91, 20p GRI-91/0169.1 

See also PB91-210641. 


On June 3, 1991, Gas Research Institute (GR!) submit- 
ted its 1992-1996 Research and Development Plan 
and 1992 Research and Development Program to the 
Federal Energy Regulatory Commission (FERC) for 
advanced approval. The 1992 program, approved by 
GRI’s Board of Directors on April 4, 1991, proposes a 
total obligations budget of $212.9 million. The summa- 
ry presents background information on GRI and de- 
scribes the essential elements of the GRI 1992 R&D 
program submitted to the FERC. 
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PB91-213900/GAR PC A03/MF A01 
Maurer Engineering, Inc., Houston, TX. 

Development of Guided Horizontal Boring Tools. 
Final Report, June 1984-March 1991. 

W. J. McDonald, W. C. Herben, G. T. Pittard, and M. 
R. Wasson. Mar 91, 48p MEI-TR90-9, GRI-91/0014 
Contract GRI-5084-271-0889 

Sponsored by Gas Research Inst., Chicago, IL. 


Maurer Engineering Inc. (MEI), under a contract with 
the Gas Research Institute (GRI), has led a team of 
research and manufacturing companies with the goal 
of developing a guided boring tool for installing gas dis- 
tribution piping. Studies indicated guided horizontal 
boring systems can provide gas utilities with a more 
effective and economical method for installing pipe 
than conventional techniques with a potential cost 
savings of at least 15% to 50%. A comprehensive 
state of technology review of horizontal boring tools 
identified concepts appropriate to being directionally 
controlled. Development of a universal system was 
found impractical because the requirements for short 
and extended range systems are significantly different. 
Concepts for steering and tracking were evaluated 
through lab and field experiments which progressed 
from proof of concept tests to cooperative field tests 
with gas utilities at the various stages of system devel- 
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opment. The systems were brought to commercial 
status with needed modifications and the technology 
transferred to licensees who would market the sys- 
tems. The program resulted in the development and 
commercialization of five distinct guided boring 
system. Pipe can now be installed more rapidly over 
longer distances with a minimal amount of excavation 
required for launching and retrieval. This means in- 
creased work crew productivity, reduced disturbance 
to landscaping and environmentally sensitive areas, 
and reduced traffic disruption and public inconven- 
ience. 


155,243 
PB91-800763/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Hydrogen Fuels. January 1982-September 1991 
(Citations from the NTIS Database). 

Rept. for Jan 82-Sep 91. 

Aug 91, 58p 

Supersedes PB90-861980. 


The bibliography contains citations concerning the use 
of hydrogen as a fuel in vehicular transportation, elec- 
tric power generation, and both subsonic and super- 
sonic aircraft. Feasibility studies, engine performance 
evaluations, and combustion properties are discussed. 
Citations pertaining specifically to hydrogen produc- 
tion and storage are excluded. (Contains 187 citations 
with title list and subject index.) 
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DE90001388/GAR 
Los Alamos National Lab., NM. 


tudio 
de energia en Platanares, 
L. K. Trocki. Sep 89, 125p LA-11550-MS 


Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The expected economic benefits from development of 
a geothermal power plant at Platanares in the Depart- 
meni of Copan, Honduras are evaluated in this report. 
The economic benefits of geothermal plants ranging in 
size from a 10-MW plant in the shallow reservoir to a 
20-, 30-, 55-, or 110-MW plant in the assumed deeper 
reservoir were measured by computing optimal expan- 
sion plans for each size of geothermal plant. Savings 
are computed as the difference in present value cost 
between a plan that contains no geothermal plant and 
one that does. Present value savings in millions of 
1987 dollars range from $25 million for the 10-MW 
plant to $110 million for the 110-MW plant -- savings of 
6% to 25% over the time period 1988 through .8 
refs., 9 figs., 6 tabs. (ERA citation 15:000293 
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DE91011393/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Hot dry rock heat mining: An alternative energy 


a report. 

. V. Duchane. 1991, 27p LA-UR-91-1164, CONF- 
910809-1 

Contract W-7405-ENG-36 

International symposium on energy and environment, 
Espoo (Finland), 25-28 Aug 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Mining Heat from the hot dry rock (HDR) resource that 
lies beneath the earth’s crust may provide an almost 
inexhaustible supply of energy for mankind with mini- 
mal environmental effects. In the heat mining process, 
water is pumped down an injection well into a mass of 
hydraulically fractured hot rock. As the water flows 
under high pressure through the opened rock joints, it 
becomes heated by the rock. It is returned to the sur- 
face through a production well (or wells) located some 
distance from the injector where its thermal energy is 
recovered by a heat exchanger. The same water is 
then recirculated through the system to extract more 
thermal en . In this closed-loop process, nothing 
but heat is released to the environment during normal 
operation. The technical feasibility of HDR heat mining 
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already has been proven by field testing. A long-term 
flow test is scheduled to begin in 1991 at the world’s 
largest HDR heat mine in New Mexico, USA, to dem- 
onstrate that energy can be produced from HDR on a 
continuous basis over an extended time period. Signifi- 
cant HDR programs are also underway in several other 
countries. The paper describes the HDR resource, the 
heat mining concept, environmental characteristics, 
economics, developments at Los Alamos to date, and 
ey development outside the US. 15 refs., 5 figs., 2 
tabs. 
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DE91011874/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

=— model for the Coso geothermal area, Cali- 
lornia. 

M. A. Feighner, and N. E. Goldstein. Aug 90, 18p 
LBL-28878, CONF-900823-13 

Contract ACO3-76SF00098 

Annual meeting of the Geothermal Resources Council 

and international symposium on geothermal ——. 
Kailua Kona, Hi (USA), 20-24 Aug 1990. Sponsored by 
Department of Energy, Washington, DC. 


Two- and three-dimensional gravity modeling was 
done using gridded Bouguer gravity data covering a 45 
(times) 45 km region over the Coso geothermal area in 
an effort to identify features related to the heat source 
and to seek possible evidence for an underlying 
magma chamber. Isostatic and terrain corrected Bou- 
guer gravity data for about 1300 gravity stations were 
obtained from the US Geological Survey. After the 
data were checked, the gravity values were gridded at 
1 km centers for the area of interest centered on the 
Coso volcanic field. Most of the gravity variations can 
be explained by two lithologic units: (1) low density 
wedges of Quarternary alluvium with interbedded thin 
basalts (2.4 g/cm(sup 3)) filling the Rose Valley and 
Coso Basin/indian Wells Valley, and (2) low density 
cover of Tertiary volcanic rocks and intercalated Coso 
Formation (2.49 g/cm(sup 3)). A 3-D iterative ap- 
_— was used to find the thicknesses of both units. 

he gravity anomaly remaining after effects from Units 
1 and 2 are removed is a broad north-south-trending 
low whose major peak lies 5 km north of Sugarloaf 
Mountain, the largest of the less than 0.3 m.y. old rhyo- 
lite domes in the Coso Range. Most of this residual 
anomaly can be accounted for by a deep, low-density 
(2.47 g/cm(sup 3)) prismatic body extending from 8 to 
about 30 km below the surface. While some of this 
anomaly might be associated with fractured Sierran 
granitic rocks, its close correlation to a low-velocity 
zone with comparable geometry suggests that the re- 
sidual anomaly is probably caused a large zone of par- 
tial melt underlying the rhyolite domes of the Coso 
Range. 12 refs., 9 figs. 
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DE91012196/GAR 

Holt (Ben) Co., Pasadena, CA. 
Design and operation of a geopressurized-geo- 
thermal hybrid cycle power plant. Final report, 
Volume 1. 

Ag go rept. 

R. G. Campbell, and M. M. Hattar. Feb 91, 190p 
DOE/ID/12578-2-Vol.1 

Contract ACO7-851D12578 

Sponsored by Department of Energy, Washington, DC. 


Geopressured-geothermal resources can contribute 
significantly to the national electricity supply once 
technical and economic obstacles are overcome. 
Power plant performance under the harsh conditions 
of a geopressured resource was unproven, so a dem- 
onstration power plant was built and operated on the 
Pleasant Bayou geopressured resource in Texas. This 
one awatt facility provided valuable data over a 
range of operating conditions. This power plant was a 
first-of-a-kind demonstration of the hybrid cycle con- 
cept. A hybrid cycle was used to take advantage of the 
fact that geopressured resources contain energy in 
more than one form -- hot water and natural gas. Stud- 
ies have shown that hybrid cycles can yield thirty per- 
cent more power than stand-alone geothermal and 
fossil fuel power plants operating on the same re- 
source. In the hybrid cycle at Pleasant Bayou, gas was 
burned in engines to generate electricity directly. Ex- 
haust heat from the engines was then combined with 
heat from the brine to generate additional electricity in 
a binary cycle. Heat from the gas engine was available 
at high temperature, thus improving the efficiency of 
the binary portion of the hybrid cycle. Design power 
output was achieved, and 3445 MWh of power were 
sold to the local utility over the course of the test. Plant 
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availability was 97.5% and the capacity factor was 
over 80% for the extended run at maximum power pro- 
duction. The hybrid cycle power plant demonstrated 
that there are no technical obstacles to electricity gen- 
eration at Pleasant Bayou. 14 refs., 38 figs., 16 tabs. 
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DE$1012197/GAR PC A10/MF A02 
Holt (Ben) Co., Pasadena, CA. 

Design and operation of a geopressurized-geo- 
thermal hybrid cycle power plant. Final report, 
Volume 2. 

“ye rept. 

R. G. Campbell, and M. M. Hattar. Feb 91, 203p 
DOE/ID/12578-2-Vol.2 

Contract AC07-851D12578 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This is an appendix to Volume 1 of the report by the 
same name. Items included are: process flow diagram; 
piping and instrumentation diagram; new equipment 
specifications; main single line diagram; shutdown & 
start-up procedures; data sheets for tests; plant out- 
ages; detailed process equations; computer program 
and sample output; chemical analysis and scanning 
electron microscopy results; and management report 
data sheets January 5, 1990 -- May 29, 1990. (ERA 
citation 16:016580) 
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DE91012295/GAR 
Lawrence Berkeley Lab., CA. 
Numerical studies of cold water injection into 
vapor-dominated geothermal systems. 

C. Lai, and G. S. Bodvarsson. Jan 91, 37p LBL- 
30173, CONF-910308-1 

Contract ACO3-76SF00098 

Western regional a exhibition of the Society 
of Petroleum Engineers (SPE), Long Beach, CA (USA), 
20-22 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


Recent reservoir pressure and steam flow rate de- 
clines at The Geysers geothermal field in California 
have attracted interest in studies of increased cold 
water injection into this system. In this paper, numeri- 
cal studies of such injection into a fractured vapor- 
dominated reservoir are conducted using a two-dimen- 
sional radial, double-porosity model. The results ob- 
tained indicate that cold water injection into superheat- 
ed (low-pressure) zones will greatly enhance the pro- 
ductivities of steam wells. Injection into two-phase 
zones with significant liquid reserves in the matrix 
blocks does not appear to aid in steam recovery until 
most of the original liquid reserves are depleted. Sensi- 
tivity studies are conducted over the range of fracture 
and matrix permeabilities applicable to the Geysers. 
The sensitivity of the grid size is also conducted, and 
shows very large grid effects. A fine vertical space dis- 
cretization near the bottom of the reservoir is neces- 
sary to accurately predict the boiling of the injected 
water. 28 refs., 15 figs., 3 tabs. 
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DE91013155/GAR PC A09/MF A01 
Nevada Univ. System, Reno. Water Resources Center. 
Moana geothermal system in Reno, Nevada: A hy- 
drologic, geochemical, and thermal analysis. 

E. A. Jacobson, and J. W. Johnston. Mar 91, 191p 
DOE/ID/12757-1 

Contract FG07-881D12757 

Publication No. 41131. Sponsored by Department of 
Energy, Washington, DC. 


The Moana geothermal systems, located in Reno, 
Nevada, is a moderate-temperature geothermal re- 
source used for space heating applications. Both his- 
toric and new hydrologic, thermal, and groundwater 
chemistry data were collected to evaluate the Moana 
system and to develop a calibrated numerical model of 
the geothermal aquifer for investigation of resource 
development scenarios. The new data collection con- 
sisted of static water level measurements and temper- 
ature with depth measurements for a 13-month period 
at 26 geothermal wells to ye hydrologic and 
thermal changes with time. In addition, groundwater 
chemistry sampling at 10 wells was used to evaluate 
mixing of thermal and nonthermal waters. Collected in- 
formation indicates that in the most heavily used por- 
tion of the geothermal aquifer, the hydraulic heads 
have declined. This decline may induce additional 
leakage of cooler water from the overlying unconfined 
aquifer and lead to decreased temperatures at well lo- 


cations in the geothermal aquifer. The groundwater 
chemistry data show concentration changes with tem- 
perature for boron, chloride, fluoride, lithium, and bicar- 
bonate that are a function of the degree of mixing of 
thermal and nonthermal waters. Temporal changes in 
these constituents may be used as an indication of rel- 
ative temperature changes in the geothermal system 
caused by — at a given location. An attempt was 
made to use the hydraulic head and maximum temper- 
ature data to develop a calibrated numerical model for 
the Moana geothermal system. However, lack of infor- 
mation about the horizontal and vertical thermal and 
fluid fluxes made the development of a calibrated 
model not possible at this time. 25 refs., 54 figs., 6 
tabs. (ERA citation 16:019925) 
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— of Energy, Washington, DC. Geothermal 
IV. 

Geothermal partnership: Industry, utilities, and 

—— meeting the challenges of the 90’s. 
roceedings. 

1991, 211p CONF-9103105 

Geothermal program review: the geothermal partner- 

ship--industry, utilities and —. meeting the 

py of the 90’s (9th), San Francisco, CA (USA), 

19-21 Mar 1991. 


Each year the Geothermal Division of the US Depart- 
ment of Energy conducts an in-depth review of its 
entire geothermal R&D program. The conference 
serves several purposes: a status report on current 
R&D activities, an assessment of progress and prob- 
lems, a review of ey et issues, and a technolo- 
gy transfer opportuni tween DOE and the US geo- 
thermal community. This year’s conference, Program 
Review IX, was held in San Francisco on March 19-- 
21, 1991. The theme of this review was “The Geother- 
mal Partnership -- Industry, Utilities, and Government 
Meeting the Challenges of the 90’s.” The importance 
of this partnership has increased markedly as de- 
mands for improved technology must be balanced with 
available research resources. By working cooperative- 
ly, the geothermal community, including industry, utili- 
ties, DOE, and other state and federal agencies, can 
more effectively address common research needs. 
The challenge currently facing the geothermal partner- 
ship is to strengthen the bonds that ultimately will en- 
hance opportunities for future development of geo- 
thermal resources. Program Review IX consisted of 
eight sessions including an opening session. The 
seven technical sessions included presentations by 
the relevant field researchers covering DOE-spon- 
sored R&D in hydrothermal, hot dry rock, and geopres- 
sured energy and the progress associated with the 
Long Valley Exploratory Well. Individual papers have 
been cataloged separately. 
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DE91785605/GAR PC A05/MF A01 

ge Consult G.m.b.H., Passau (Germany, 

Kosten-Nutzen-Modell einer Analage zur gros- 

stechnischen Gewinnung terrestrischer Waerme 

aus dem heissen impermeablen Untergrund mit 

Anwendungen auf die Bedingungen im Oberrhein- 

graben. Abschiussbericht. (Cost benefit model for 

geothermal HDR plants with applications to the 

foe perce conditions in the Upper Rhine Valley. 
inal report). 

O. Kappelmeyer, and K. Smolka. May 90, 87p ETDE- 

mf-1785605 

In German. 

U.S. Sales Only. 


The main objective of the investigations was the devel- 
opment of a computer aided cost benefit model for 
geothermal energy production with special consider- 
ation of Hot Dry Rock systems. The model was applied 
for the evaluation of the HDR-feasibility at different 
sites (Landau, Stockstadt, Bruchsal, Leopoldshafen, 
Altenheim) in the Upper Rhine Valley, where smail oil 
fields provide data on relevant properties. The work 
was performed within the scope of a French German 
Project at Soultz sous Forets; the project management 
was rendered jointly with the French coordinator. The 
computer program HDREC was developed; the modu- 
lar structure of this program allows an economic analy- 
sis and optimization of each main component of a 
HDR plant. The core of the program is the modeliza- 
tion of heat generation and drawdown in a HDR reser- 
voir and the determination of the parasitic energy 
demand for the pumps driving the circulation through 





= HDR system. (orig./HP) With 43 refs., 9 tabs., 24 
igs. 
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DE$1013183/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Dept. of 
Mechanical Engineering. 

Development of a vortexing combustor (VC) for 
space/water heating applications (cold flow mod- 
eling). Technical progress report No. 1, (April 7, 
1987-July 31, 1987). 

S. Nieh. Aug 87, 35p DOE/PC/79661-T4 

Contract AC22-87PC79661 

Sponsored by Department of Energy, Washington, DC. 


This research consists of an experimental/analytical 
study on the cold flow modeling of coal-firing Vortexing 
Combustion (VC) technique for commercial heating 
applications having a firing rate of 2--4 MMBtu/hr. This 
progress report summarizes the work performed 
during the period of April 7, 1987 to July 31, 1987. Re- 
search efforts on the refinement of VC concept and 
system design, and mathematical modeling of VC 
processes were made. A thermal analysis of different 
VC arrangements concludes that subadiabatic com- 
bustion VC system featuring a high thermal efficiency 
and a low excess air factor is best suited for our pur- 
pose. The conceptual design, configuration, and per- 
formance of a 3 MMBtu/hr sub-adiabatic VC system 
are discussed in details. Formulations of the math 
models for both = and particle flows in a VC unit are 
established by adopting Algebraic Stress Model (ASM) 
to account for the turbulence in the strong swirling flow 
in the VC. The current numerical work focuses on the 
finite difference formulation of gas/solid flows and the 
development of the associated computational code. 9 
refs., 2 figs., 1 tab. 
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DE91013184/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Dept. of 
Mechanical Engineering. 

Development of a vortexing combustor (VC) for 
space/water heating applications (cold flow mod- 
eling). Technical progress report No. 4, (February 
1, 1988-April 30, 1988). 

S. Nieh. May 88, 43p DOE/PC/79661-T5 

Contract AC22-87PC79661 

Sponsored by Department of Energy, Washington, DC. 


Research continued on the development of a vortex- 
ing combustor (VC). Systematic test runs and meas- 
urements of the gas flow field in the bench-scale VC 
model were completed. A number of influencing fac- 
tors, both configurational and operational, were stud- 
ied and their effects on the hydrodynamic structure in 
the VC test chamber were delineated. The hydrody- 
namic structure in VC chambers is a determinant for 
the initiation of ignition and for self-sustained combus- 
tion of ultrafine coal. The design of a full-scale VC 
model and associated systems were also made, incor- 
porating the design data obtained from the exploratory 
and bench-scale VC models as well as operation expe- 
rience. Fabrication and installation of the full-scale VC 
test unit are under way. Based on the solved gas flow 
field in VC processes, efforts on the modeling work 
have been focused on the particle-phase flows. For- 
mulation of both non-reacting and reacting particle 
flows was accomplished. Coupled with gas-phase flow 
program, a computer code for the prediction of particle 
behavior has been developed. Numerical computation 
of spatial distributions of particles in VC chambers was 
made and found to be consistent with our experimental 
measurements. 9 refs., 12 figs., 2 tabs. 
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Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Direct digital control of air washer a system. 
T. Elben, R. Roseblock, R. Lawler, and J. McCord. 
Jan 90, 95p DOE/IR/05106-T141 

Contract FG02-781R05106 : 
Sponsored by Department of Energy, Washington, DC. 


The purpose of this project was to make a practical 
evaluation of using new technology to extend the life 
of obsolete HVAC mechanical equipment. The specific 
exercises in this project involved the application of 


software driven control algorithms to operate and 
manage open loop air washer cooling systems in the 
air handling units located in the Municipal Auditorium in 
Kansas City, Missouri. The specific opportunity evalu- 
ated in this project involved eight air handling units at 
the Municipal Auditorium. The air handling systems uti- 
lize outdated air washer cooling systems that provide 
air conditioning and dehumidification to the areas they 
serve. We utilized direct digital control to assume total 
control of the operation of the air handling units. We 
also found it necessary to —_ some components 
of the air handling units in order to allow the new con- 
trol applications to execute their functions. This report 
describes the plan used to execute the project and the 
results. 20 tabs. 
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Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

HVAC equipment replacement for best size and ef- 
ficien 


cy. 
D. S. Teji. Oct 89, 80p DOE/IR/05106-T144 
Contract FG02-781R05106 
Sponsored by Department of Energy, Washington, DC. 


Heating, ventilating and air conditioning (HVAC) equip- 
ment has typically been replaced only when it fails or 
when the cost of maintaining it exceeds its worth. The 
concept of oe such equipment based primarily 
on the efficiency of its performance or lack of it, is 
somewhat new. In 1987, The Urban Consortium 
Energy Task Force approved funding for a City of 
Phoenix project, HVAC Equipment Replacement for 
Best Size and Efficiency. This project was successfully 
completed with a number of lessons learned. During 
the year 1987, project research on equipment testing 
was accomplished and an equipment replacement 
demonstration was done. There are jurisdictions 
where the potential for similar applications exist, but 
due to lack of guidelines and experience replacement 
actions may not be pursued. The purpose of this 
expert is to provide other jurisdictions with ready-to- 
use guidelines applicable to their own equipment re- 
placement situations. The guidelines will help local 
governments in the collection of appropriate infor- 
mation, and aid them in performing technical and eco- 
nomic evaluations which are necessary for effective 
decision making for HVAC equipment replacement. 24 
refs., 9 figs., 4 tabs. 
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DE91013440/GAR 

Phoenix Public Works Dept., AZ. 
Cogeneration and cooling in small scale applica- 
tions. Energy Task Force of the Urban Consortium 
for Technology Initiatives. 

D. S. Teji. Mar 90, 83p DOE/IR/05106-T145 
Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


While the cost of electricity has risen steadily this 
decade, the cost of natural gas in the Phoenix area has 
fallen 15 percent over the last three years. It is be- 
lieved that this gap between natural gas and electric 
costs will continue to widen in the foreseeable future. 
At the same time that natural gas is becoming relative- 
ly less expensive, the price of cogeneration equipment 
using natural gas is also declining. Each year the tech- 
nology pushes the cogeneration systems to smaller 
sizes and lower prices. As a results of these price 
trends, cogenerated energy may now be less expen- 
sive than electric grid energy, even in the small-scale 
building applications of concern to local governments. 
The barriers to small-scale cogeneration are the lack 
of usage for the engine waste heat and the short dura- 
tion of the electrical load (10 to 12 hours per day). 26 
refs., 16 figs., 1 tab. 
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Urban Consortium for Technology Initiatives, Washing- 

ton, DC. Energy Task Force. 

Earth-coupled heat pump: Utilizing innovative 

technology in single family rehabilitation strate- 
les. 

Rov 89, 117p DOE/IR/05106-T149 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The study examines the feasibility of incorporating the 
use of earth-coupled heat pump technology in single- 
family housing rehabilitation projects, based on energy 


155,261 


ENERGY 
Heating & Cooling Systems 


conservation attributes and financial considerations. 
Following evaluation of a theoretical model which indi- 
cated that installations of the heat pumps were feasi- 
ble, the heat pumps were tested under actual condi- 
tions in five single family housing units which were part 
of the Urban Homesteading Program, and were 
matched with comparable units which did not receive 
special treatment. Energy consumption information 
was collected for all units for twelve months. Variables 
were identified, and the data was analyzed for individ- 
ual housing units and compared with the results pre- 
dicted by the theoretical model to determine the practi- 
Cality of incorporating such technology in large scale 
rehabilitation projects. 14 refs., 14 figs., 3 tabs. 
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Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Conversion of resource reco’ steam to hot and 
chilled water systems. A feasibility sesessment for 
the Market area of the City of Detroit. 

C. C. Lederer, B. G. Dickerson, and R. A. Carmona. 
Dec 88, DOE/IR/05106-T156 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this project is to determine the poten- 
tial for developing hot and chilled water islands serving 
the heating, cooling and refrigeration needs of a com- 
bination of energy users. This might be done by driving 
a steam turbine, using steam from the Greater Detroit 
Resource Recovery Facility (GDRRF). The opportunity 
to use this steam in a very innovative “energy island” 
manner, which provides refrigeration, cooling, and 
heating, for energy clusters of food processing and 
storage facilities, can be extremely beneficial to com- 
munity development efforts. The opportunity to utilize 
turbine drives in place of other sources of primary 
energy is now feasible. The major objective of this 
Study is to assess the economic and technical feasibili- 
ty of such configurations. Two basic conceptual ap- 
proaches for the steam driven turbine energy island 
were considered; mechanical and electrical. In the 
case of the “mechanical approach” it is essential to 
have a secondary purchase market for the “waste 
thermal energy” generated from the turbine in order to 
bring it into an economically competitive position. In 
the case of the “turbine driven electric generator ap- 
proach”, the turbine can be sized to provide the re- 
quired thermal (heat) energy for the associated uses, 
and the electric requirements can be met by purchas- 
ing more or less from the electric utility or grid. This 
provides some greater flexibility in island balancing of 
energy loads. In a summary, there are substantial po- 
tential benefits to be derived from the implementation 
of the use of high pressure steam from the Resource 
Recovery Facility to support a turbine driven island 
energy system. It appears that the market can absorb 
the refuse based energy in select “energy island” situ- 
ations. This can provide beneficial opportunities to 
user/participants and offers a means to achieve pres- 
ervation of other energy resources such as natural 
gas. 7 figs. 
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Kloeckner Waermetechnik G.m.b.H., Duisburg (Ger- 
many, F.R.). 

Kloeckner Solar-Heizsystem Astron. System Ther- 
momax. Planung und Montage. (Kloeckner solar 
heating system Astron. System Thermomax. Plan- 
ning and installation). 

1991, 57p ETDE-mf-1788439 

In German. 

U.S. Sales Only. 


The climatic conditions in Central Europe have led to 
the development of the Astron solar collector. With 
this high-performance evacuated tube collector 
system, Thermomax, using solar energy makes sense 
even at this latitude. The system can be used as a sup- 
plement to or extension of conventional heating sys- 
tems. The structure and characteristics of the collector 
are demonstrated through numerous tables, diagrams 
and illustrations. Studies show that during the summer 
months a solar heating system can be responsible for 
up to 100% of the hot water production in a building. A 
further important use is for heating open-air and indoor 
swimming-pools. (BW1). 
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Hessisches Ministerium fuer Wirtschaft und Technik, 
Wiesbaden (Germany, F.R.). 

Moderne Zentralheizungstechnik. Ein Handbuch 
des Hessischen Ministeriums fuer Wirtschaft und 
Technologie. (Modern central heating systems. A 
handbook of the Hessian Ministry of Economics 


and Technolog . 
May 90, 45p ETDE-mf-1788601, ISBN 3-89205-074- 


In German. 
U.S. Sales Only. 


In this information booklet the newly developed main 
components of central heating plants are to be shown 
in their techno-economical connection with the corre- 
sponding total system. Main emphasis is put on low 
temperature heating systems, condensing boilers, 
heating control, domestic water heating and the field 
of modernization of central heating systems on the 
whole. For each chapter a separate summary is made. 
(orig./BWI). 
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Technical Univ. of Denmark, Lyngby. Inst. of Mathe- 
matical Statistics and Operations Research. 

Models and methods for optimization of district 
heating systems. Part 1. Models and identification 
methods. 


H. Madsen, O. P. Palsson, K. Sejling, and H. Tangen 
Soegaard. Dec 90, 221p NEI-DK-544 

EFP-89. 

U.S. Sales Only. 


The purpose is to develop and test models and meth- 
ods which could lead to an improved control and su- 
pervision of district heating systems. A special empha- 
sis is laid upon a discussion of models for the various 
parts of district heating system. Furthermore, the theo- 
retical and statistical approaches, which have been 
used for identification, are described. The various 
models are in all cases established by considering real 
measurements, which have been provided by district 
heating systems, climate stations, and energy re- 
search institutes. This ensures, to some extend, that 
the final models can be used as rather simple and 
operational models, which gives a sufficient and not 
too complicated description of the systems. For a 
major part of the models on-line and adaptive estima- 
tion are considered. The models are able to track vari- 
ation in time of the dynamical characteristics. As an 
example new customers are now and then connected 
to the district heating system, and it is important that 
the models automatically adapts to such change. This 
implies that, the models are more easily installed at 
new district heating systems, since the calibartion of 
the models is automatic. For some district heating sys- 
tems reliable forecast of the heat load are most impor- 
tant (perhaps due a large difference between produc- 
tion price on units), whereas for other systems the con- 
trol of the temperature in the distribution system is the 
most important. These findings calls for models which 
can be combined to the actual need. As a part of the 
project some of the models are implemented in a soft- 
ware tool for improved control and supervison. This 
software tool is called PRESS (PRognose- og EnergiS- 
Po cme | and runs on personal computers. 
(CLS) 74 refs. (ERA citation 16:020653) 
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Survey of the existing building stock to assess the 
passive solar potential. Final report (approved ver- 


O. Olesen. Mar 90, 128p DTH-LV-203 
U.S. Sales Only. 


The purpose of this investigation is to focus on the 
possibilities of utilization of passive solar features in 
the existing building stock. The aim is to get an overall 
view of the utilization possibilities, to compare the dif- 
ferent measure’s ability to adapt the existing building 
stock and to examine the constraint that might limit the 
possibilities. As the passive solar measures are an in- 
tegrated part of a bulding the concept therefore opens 
up for many new interesting solutions, but requires 
also careful investigation of the impact on the thermal 
balance and human comfort in a building. (author). 
(ERA citation 16:020443) 
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Smaa gasturbiners tekniska nivaa och utvecklings- 
riktningar. (Technical level and lines of develop- 
ment of small gas turbines). 

Feb 91, 85p NEI-DK-546, ISBN 87-89309-37-5 

In Swedish. 

U.S. Sales Only. 


Combined cycle power plants with small gas turbines 
are not usually constructed, but the steam that is pro- 
duced by means of exhaust gases can well be led into 
a steam turbine together with e.g. the steam of an ex- 
isting main steam boiler. The commonest means of 
heat production by small gas turbines is that heat 
energy is utilized by an exhaust gas boiler and is direct- 
ly conveyed for district heat water or process steam. 
The small gas turbines with exhaust gas boilers, allow 
for the start-up of a combined power and heat produc- 
tion with a significantly lower heat load than what has 
been customary with the conventional steam power 
plant. Thus small communes, even individual consum- 
ers as large hospitals and hotels can also participate in 
this kind of decentralized power production. A com- 
bined heat and power production could technically be 
started with such gas turbines, if the annual operating 
time is sufficient for a heat demand of 1.0 - 1.5 
MW(sub t), with a simultaneous electricity demand of 
0.5 - 0.7 MW(sub e). Companies within the small- og 
medium-sized industry can start their own combined 
power and heat production with the help of small gas 
turbines and exhaust gas boilers, instead of only heat 
production. The economical advantages of the com- 
bined power and heat production can be attained with- 
out a need to transform the heat energy of exhaust 
gases into process stream or district heat water, i.e. by 
direct or indirect drying of the products with exhaust 
gases. The efficiencies of small and medium-sized gas 
turbines are lower than those of large turbines, and the 
specific investment becomes higher. On the other 
hand, the competitive situation is different: the alterna- 
tive is much more expensive in applications which suit 
small gas tubines i.e. purchased heat and electricity 
are clearly more costly. (CLS). (ERA citation 
16:020663) 
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Technical Univ. of Denmark, Lyngby. Lab. for Varmei- 
solering. 

Small marketed hot water solar heating systems 
using low flow operation. 

S. Furbo. Jan 90, 20p NEI-DK-555 

U.S. Sales Only. 


A small hot water solar heating system with low flow 
operation was installed in 3 Danish houses. The meas- 
urements of the thermal performance of the systems 
during one year of operation are presented. (CLS). 
(ERA citation 16:019918) 
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Institute of Gas Technology, Chicago, IL. 

Combined Convective-Radiative Heat Transfer En- 
hancement in an Advanced Gas-Fired Surface 
Combustor-Heater. Annual Report, March 1990- 
February 1991. 

T. Y. Xiong. May 91, 74p GRI-91/0155 

Contract GRI-5090-260-1927 

Sponsored by Gas Research Inst., Chicago, IL. 


The research program is directed toward obtaining a 
fundamental understanding of combined convective- 
radiative heat transfer that interacts with combustion in 
a surface combustor-heater. In Task 1, Experimental 
Study, the bench-scale surface combustor-heater unit 
(200,000 Btu/h firing rate) with associated operation, 
control, and data acquisition and analysis systems has 
been prepared. The parametric studies on the effects 
of the major configurations of the heat-exchanger 
tubes, as well as materials of construction of the 
porous matrix on the performance of the test unit have 
been conducted. Data demonstrated the excellent per- 
formance of the test surface combustor-heater: high 
heat-transfer rates up to 100,000 Btu/h-sq ft and com- 
bustion emissions for both NO(x) and CO as low as 15 
ppm over a practical operating range. In Task 2, Ana- 
lytical Study, the development of a two-dimensional 
time-dependent mathematical model of the surface 
combustor-heater has been accomplished. 
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report. 
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Contract ACO5-840R21400 
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This study reports the results of a series of experi- 
ments that investigated a thermal storage technology 
whereby slush ice is grown on a submerged cold sur- 
face, and the resultant growth of slush ice releases 
without auxiliary thermal or mechanical means. The 
process investigated consists of growing slush ice 
from an electrolyte solution of low molarity. The cold 
surface (substrate) upon which the slush ice forms is 
submerged in the bulk solution. As the buoyancy force 
on the ice crystals exceeds the adhesion of the slush 
ice to the cold surface, the slush ice is forced from the 
substrate and floats away to the top of the solution. 
The results of this study reveal the relative insensitivity 
of the growth rate of ice crystals to solution initial bulk 
concentration over the range of values tested and to 
concentration of electrolyte during accumulation of ice 
crystals. The critical parameter appears to be sub- 
strate temperature, which cannot be less than 
(approximately)2(degrees)C below the freezing point 
temperature of the solution, because apparent adhe- 
sion increases rapidly with decreasing substrate tem- 
perature. 1 ref. 6 figs, 7 tabs. (ERA citation 
15:0007 16) 
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Oceans ‘89 conference, Seattle, WA (USA), 18-21 Sep 
1989. Sponsored by Department of Energy, Washing- 
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ton, DC. 
Portions of this document are illegible in microfiche 
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Experimental research on biofouling and corrosion of 
heat-exchange materials in warm and cold seawater 
was carried out between 1977 and 1987 for the US 
Department of Energy’s Ocean Thermal Energy Con- 
version (OTEC) program. Major findings include the 
following: (1) there is negligible biofouling from deep 
(600 m) seawater; (2) biofouling from warm surface 
seawater can be controlled by intermittent chlorination 
at environmentally acceptable levels; (3) the uniform 
rate of corrosion for aluminum is acceptable in both 
warm and cold seawater with no pitting observed in 
warm seawater; (4) some aluminum alloys show good 
resistance to pitting in cold seawater; and (5) the use 
of claddings and other protective measures does not 
now appear to be cost effective. From these and other 
experiments, we conclude that marine heat exchang- 
ers need not be designed for cleaning by mechanical 
methods, and that aluminum-based materials can be 
considered for marine applications. 3 refs., 8 figs. 
(ERA citation 15:000279) 
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DE90009700/GAR PC A03/MF A01 
International Fuel Cells Corp., South Windsor, CT. 
Advanced water-cooled phosphoric acid fuel cell 
development. Annual report, 1989. 

Progress rept. 

Jul 90, 45p DOE/MC/24221-2881 

Contract AC21-88MC24221 

Sponsored by Department of Energy, Washington, DC. 


The Advanced Water Cooled Phosphoric Acid Fuel 
Cell Development program is being conducted by 
International Fuel Cells Corporation (IFC) to improve 
the performance and minimize the cost of water 
cooled, electric utility phosphoric acid fuel cell stacks. 
The pra adapts the existing cn-site Configuration 
B cell design to electric utility operating conditions and 
introduces additional new design features. Task 1 con- 





sists of the conceptual design of a full- scale electric 
utility cell stack that meets program objectives. Tasks 
2 and 3 develop the materials and processes required 
to fabricate the components that meet the program 
objective. The design of the small area and two 10- 
ft(sup 2) short stacks is conducted in Task 4. The con- 
— design also is updated to incorporate the re- 
sults of material and process developments, as well as 
results of stack tests conducted in Task 6. Fabrication 
and assembly of the short stacks are conducted in 
Task 5 and subsequent tests are conducted in Task 6. 
The Contractor expects to enter into a contract with 
The Electric Power Research Institute (EPRI) to as- 
semble and endurance test the second 10-ft(sup 2) 
short stack. This report describes the cell design and 
development effort that is being conducted to demon- 
strate by subscale stack test, the technical achieve- 
ments made toward the above program objectives. 
(ERA citation 16:020420) 
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DE91002160/GAR PC A06/MF A01 


Solar Energy Research Inst., Golden, CO. 

Worldwide wind/diesel hybrid power system 
study: Potential applications and technical issues. 
= subcontract report, July 1, 1989-January 31, 


Progress rept. 

W. R. King, and B. L. Johnson. Apr 91, 114p SERI/ 
TP-257-3757 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The world market potential for wind/diesel hybrid tech- 
nology is a function of the need for electric power, the 
availability of sufficient wind resource to support wind/ 
diesel power, and the existence of buyers with the fi- 
nancial means to invest in the technology. This study 
includes data related to each of these three factors. 
This study does not address market penetration, which 
would require analysis of application specific wind/ 
diesel economics. Buyer purchase criteria, which are 
vital to assessing market penetration, are discussed 
only generally. Countries were screened for a country- 
specific market analysis based on indicators of need 
and wind resource. Both developed countries and 
“less developed countries” (LDCs) were screened for 
wind/diesel market potential. Based on the results of 
the screening, ten countries showing high market po- 
tential were selected for more extensive market analy- 
ses. These analyses provide country-specific market 
data to guide wind/diesel art developers in 
making design decisions that will lead to a competitive 
product. Section 4 presents the country-specific data 
developed for these analyses, including more exten- 
sive wind resource characterization, application-spe- 
cific market opportunities, business conditions, and 
energy market characterizations. An attempt was 
made to identify the potential buyers with ability to pay 
for wind/diesel technology required to meet the appli- 
cation-specific market opportunities identified for each 
country. Additionally, the country-specific data are ex- 
tended to corollary opportunities in countries not cov- 
ered by the study. Section 2 gives recommendations 
for wind/diesel research based on the findings of the 
study. 86 refs. 
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DE91002161/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

Variations in gear fatigue life for different wind tur- 
bine braking strategies. 

B. P. McNiff, W. D. Musial, and R. Errichello. Jun 91, 

20p SERI/TP-257-3984, CONF-9009107-7 

Contract AC02-83CH10093 

Windpower ‘90, Washington, DC (USA), 25-28 Sep 
nny 9 gape by Department of Energy, Washing- 
ton, DC. 


A large number of gearbox failures have occurred in 
the wind industry in a relatively short period, many be- 
cause service loads were underestimated. High-torque 
transients that occur part ee. and stopping are 
difficult to predict and may be overlooked in specifying 
gearbox design. Although these events comprise a 
small portion of total load cycles, they can be the most 
damaging. The severity of these loads varies dramati- 
cally with the specific configuration of the wind turbine. 
The large number of failures in Danish-designed Micon 
65 we turbines prompted this investigation. The high- 
speed and low-speed shaft torques were measured on 
a two-stage helical gearbox of a single Micon 65 tur- 
bine. Transient events and normal running loads were 
combined statistically to obtain a typical annual load 
spectrum. The pitting and bending fatigue lives of the 
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ear teeth were calculated by using Miner’s rule for 
our different high-speed shaft brake configurations. 
Each breaking scenario was run for both a high- and a 
low-turbulence normal operating load spectrum. The 
analysis showed increases in gear life by up to a factor 
of 25 when the standard high-speed shaft brake is re- 
placed with a dynamic brake or modified with a 
damper. 9 refs., 9 figs., 3 tabs. 


155,272 
DE91010886/GAR PC AQ3/MF A014 
STD Research Corp., Arcadia, CA. 

Total exhaust containment system for MHD space 
power systems. Semi-annual report, October 1, 
1987-March 31, 1988. 

oo rept. 

S. T. Demetriades. 1 Apr 88, 41p STDR-88-27 
Contract AC22-87PC79677 

Sponsored by Department of Energy, Washington, DC. 


Open-cycle electric power generation in space or on 
the surface of the earth offers many important advan- 
tages such as low specific system weight, high effi- 
ciency, simplicity and compactness. At the same time, 
it presents one possible major disadvantage. It arises 
from the need to control the open-cycle exhaust and 
reaction forces produced by the power generator in 
order to ensure that they have no harmful effects on 
the rest of the systems using this power. STD Re- 
search Corporation, through an in-house program, has 
been developing the technology for open-cycle ex- 
haust and reaction force control in conjunction with its 
ongoing efforts to develop open-cycle Giant Pulse 
MHD power generator systems. Progress is described. 
3 figs., 2 tabs. (ERA citation 16:020407) 
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DE91011876/GAR 
Lawrence Berkeley Lab., CA. 
Seasonal storage of thermal energy in unsaturated 
soils: Modeling, simulation, and field validation. 

C. Doughty, C. Tsang, E. Korin, and A. Nir. Feb 91, 
20p LBL-30308, CONF-910568-1 

Contract ACO3-76SF00098, Grant 85-00129 
International conference on thermal energy storage 
(TES) (5th), The Hague (Netherlands), 13-16 May 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


PC A03/MF A01 


Most investigations on seasonal storage of thermal 
energy have concentrated mainly on cold and moder- 
ate climatic regions, and have emphasized aquifer 
storage. In warm, arid climatic zones, where the use of 
groundwater aquifers for this purpose is not feasible, 
unsaturated soil has been identified as one of the most 
suitable media. Our previous research programs used 
mathematical modeling to investigate both general 
concepts and a specific configuration for a storage fa- 
cility in unsaturated soil. In the present project, a re- 
duced-scale fieid experiment was performed in order 
to: (a) validate the mathematical models of the storage 
system and study the relevant heat transfer processes 
in unsaturated soils; (b) test the proposed technol- 
ogies for the construction of the storage facility, includ- 
ing heat-exchanger emplacement and operational 
control; and (c) provide cost estimates of the imple- 
mentation of this method. The transfer of heat to the 
soil is achieved through a heat exchanger constructed 
of 0.03-m-diameter polybutylene pipe in a helical con- 
figuration 1 m in diameter and 6 m in length, which is 
inserted into a 10-m-deep well. A detailed description 
of the experimental procedures and technological de- 
velopments are given in a companion paper (Bar-On et 
al., 1991), while the present paper emphasizes model 
development and validation. Two experimental stor- 
age cycles were performed and modeled, and a satis- 
factory match was obtained between the observed 
and predicted temperatures throughout the storage 
volume. The sensitivity to parameter estimates, model- 
ing approximations, and parameter nonlinearity was 
also studied. On the basis of the accumulated knowl- 
edge and experience from this project, a pilot-scale ex- 
periment appears feasible. 11 refs., 7 figs. 
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DE91012102/GAR PC A08/MF A01 
Sandia National Labs., Albuquerque, NM. 
Experimental investigation of the effect of vortex 
generators on the aerodynamic characteristics of 
a NACA 0021 airfoil undergoing large amplitude 
itch oscillations. 
. L. Rueger, and G. M. Gregorek. Apr 91, 163p 
SAND-90-7111 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
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A NACA 0021 14-chord airfoil was subjected to large 
amplitude pitch oscillations in The Ohio State Universi- 

Low Wind Tunnel at a Reynolds number of 
1.2 (times) 10(sup 6). Surface pressures were meas- 
ured with an electronically scanned pressure measure- 
ment system at sampling rates up to 50 Hz. Data were 
acquired for the clean airfoil and for the airfoil with 
pes ponapr meg Barre ad < Lo 0.3 chord dis- 

inces aft o i \ vortex generators 
increase the castonan th coefficient and the lift curve 
slope for both the static and dynamic tests. The magni- 
tude and detail of the vortex generator effects were 
found to depend on the amplitude and frequency of the 
pitch oscillations. 18 refs., 76 figs., 21 tabs. 
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DE91012243/GAR PC A03/MF A01 

International Fuel Cells Corp., South Windsor, CT. 

pane ical —— No oy 
n progress report No. 26, 

April-June 1990. 

1990, 40p DOE/MC/24221-T19, FCR-11137 

Contract AC21-88MC24221 

Sponsored by Department of Energy, Washington, DC. 


The Advanced Water Cooled Phosphoric Acid Fuel 
Cell Development program is being conducted by 
International Fuel Celis Corporation (IFC) to improve 
the performance and minimize the cost of water 
cooled, electric utility phosphoric acid fuel cell stacks. 
The program adapts the existing on-site Configuration 
B cell design to electric utility operating conditions and 
introduces additional new design features. Task 1 con- 
sists of the conceptual design of a full- scale electric 
utility cell stack that meets program objectives. Tasks 
2 and 3 develop the materials and processes required 
to fabricate the components that meet the program 
objective. The design of the small area and two 10- 
ft(sup 2) short stack is conducted in Task 4. The con- 
ceptual design also is updated to incorporate the re- 
sults of material and process developments, as well as 
results of stack tests conducted in Task 6. Fabrication 
and assembly of the short stacks are conducted in 
Task 5 and subsequent tests are conducted in Task 6. 
The Contractor expects to enter into a contract with 
The Electric Power Research Institute (EPRI) to as- 
semble and endurance test the second 10-ft(sup 2) 
short stack. This report describes the cell design and 
development effort that is being conducted to demon- 
strate by subscale stack test, the technical achieve- 
ments made toward the above program objectives. 9 
figs., 6 tabs. (ERA citation 16:020421) 
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DE91012297/GAR PC A03/MF A01 
Mississippi State Univ., Mississippi State. Diagnostic 
Instrumentation and Analysis Lab. 


1989-June 1989. 

L. E. Bauman. Jul 89, 23p DOE/PC/88652-T5 
Contract AC22-88PC88652 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this contract is to assemble and dem- 
onstrate in the laboratory a Faraday Rotation System 
for measurement of electron density and conductivity. 
The intent is to produce a system suitable for diagnos- 
tic support of the development of spaced-based mag- 
netohydrodynamic (MHD) power systems. The work 
during the period of April 1 to June 30, 1989, primarily 
concerned computerized data collection and laser 
techniques, part of Task 1.C System Assembly. The 
essential system components for the Faraday Rota- 
tion System (FRS) are the far infrared laser in provide a 
linearly polarized beam of electromagnetic radiation, a 
grid polarizer for separation for the orthogonal polar- 
ization components after traversing the plasma, and 
two detectors. Pyroelectric detectors were chosen and 
an optically chopped system was selected in order to 
account for background radiation. This necessitates 
phase sensitive detection which will be accomplished 
with lock-in amplifiers. Data collection and calculation 
of electron density and conductivity from the data will 
be performed by computer. 4 figs. 
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Development of a current collection loss manage- 
ment system for SDI homopolar power supplies. 
Final report, September 29, 1986-September 30, 


1990. 

Se 3 ‘ess rept. 

D. W. Brown. 3 Apr 91, 123p DOE/SF/16518-T1 
Contract ACO3-86SF16518 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


High speed, high power density current collection sys- 
tems have been identified as an enabling technology 
required to construct homopolar power supplies to 
meet SDI missions. This work is part of a three-year 
effort directed towards the analysis, experimental veri- 
fication, and prototype construction of a current collec- 
tion systern designed to operate continuously at 2 kA/ 
cm(sup 2), at a rubbing speed of 200 m/s, and with 
acceptable losses in a space environment. To date, no 
ape has achieved these conditions simultaneously. 
is is the final report covering the three year period of 
lormance on DOE contract AC03-86SF16518. 
jajor areas covered include design, construction and 
operation of a cryogenically cooled brush test rig, 
design and construction of a high speed brush test rig, 
optimization study for homopolar machines, loss anal- 
ysis of the current collection system, and an applica- 
tion study which defines the air-core homopolar con- 
struction necessary to achieve the goal of 80 kW/kg 
generator power density. 3 refs., 18 figs., 5 tabs. 
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DE91012889/GAR PC A03/MF AO1 
Massachusetts Inst. of Tech., Cambridge. Plasma 
Fusion Center. 

DC CICC retrofit magnet preliminary design, pro- 
tection analysis and software development. Quar- 
a i progress report. 

P. G. Marston, J. Chen, J. R. Hale, and A. M. 
—— Feb 91, 27p DOE/PC/90350-1, PFC/RR- 


Contract FG22-90PC90350 
Sponsored by Department of Energy, Washington, DC. 


The work reported herein is part of that necessary to 
analyze a retrofit MHD generator built using advanced 
DC cable-in-conduit conductor. The transverse elec- 
tromagnetic forces in an MHD dipole magnet are pro- 
posed to be supported by a thin tension strap at its 
outer radius. The tension strap is intended to be an 
isotension superstructure which will produce a hydro- 
static compression in the winding. The question is 
whether this design concept will be feasible. A finite 
element analysis is performed to provide the answer. 
The results show that the ideal situation of pure hy- 
draulic compression in the winding cannot be realized 
without other means than simply a tension strap (such 
as prestress). However, all stresses are acceptable for 
both a continuous structure and a structure with slip 
allowed between the tension strap and the fillings. The 
desired simplicity of the force containment structure is 
thus achieved. 1 ref., 13 figs. 
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DE91012890/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Plasma 
Fusion Center. 

DC CICC retrofit magnet preliminary design, pro- 
tection analysis and software development. Quar- 


ow progress report. 
J. H. Schultz, P. eh Marston, and A. M. Dawson. Apr 


91, 19p DOE/PC/90350-2, PFC/RR-91-8 
Contract FG22-90PC90350 
Sponsored by Department of Energy, Washington, DC. 


The work reported herein is part of that necessary to 
analyze a retrofit MHD generator built using advanced 
DC cable-in-conduit conductor. The work reported 
herein is the first step in the development of more so- 
phisticated analytical software necessary to evaluate 
and predict the behavior of cable-in-conduit supercon- 
ductors. This work and magnet design efforts are pro- 
ceeding in parallel. 2 figs., 2 tabs. 
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DE91014109/GAR PC A03/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Boundary layer eddies at the Goodnoe Hills site. 
C. |. Aspliden, L. L. Wendell, K. S. Clem, and G. L. 
Gower. May 91, 44p PNL-6940 

Contract A 76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Data from nine instrumented meteorological towers at 
the MOD-2 wind turbine site at Goodnoe Hills in Wash- 
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ington State were analyzed to evaluate high-frequency 
perturbations, which were observed in the lower 
boundary-layer flow. Horizontal winds and temperature 
measurements for a period of 8 min, undisturbed by 
turbine operation, were available for this study. The 
data are in 1-s values from June 27, 1985. Throughout 
the study, departures from the mean for the period and 
for each sensor were used on area maps and on line- 
time and tower-time cross sections. Conventional 
streamline and isotach analyses were employed; they 
show highly organized flow fields with embedded per- 
turbations traversing the site. Most of the flow fields 
have a well-developed vortical structure that reaches 
from the surface through the top level of the highest 
tower. These structures consist of a system of clock- 
wise and counter-clockwise circulations. The wave 
length is about 500 to 600 m. Their wave speed is 
slightly greater than the mean wind speed and their 
movement is in the general direction of the mean flow. 
The results of the study show two main reasons why 
wind conditions and turbine power output in a wind 
farm may vary in a remarkable and abrupt fashion in 
space and time under certain circumstances: (1) The 
boundary-layer flow contains highly organized coher- 
ent perturbations with a typical size of 300 (times) 300 
M(sup 2). (2) The transition zones between the pertur- 
bations moving through a wind farm are associated 
with very definitive changes in the wind field that are 
on the order of meters and seconds. 2 refs., 11 figs. 
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DE91619458/GAR PC A03/MF A01 
—e Centre for Theoretical Physics, Trieste 
(Italy). 

Potentiel energetique eolien du Mali 1979-1988. 
(Wind power in Mali 1979-1988). 

Aug 90, 36p IC-90/246 

In French. 

U.S. Sales Only. 


The purpose of this paper is to offer to the users maps 
of available wind power, the percentage of calm wind, 
the average speed of the wind and tables of wind fre- 
quencies in Mali, in order to provide possible solutions 
for the energy problems of the country. 11 tabs, 3 
maps. (Atomindex citation 22:019782) 
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DE91778824/GAR PC A04/MF AO1 
Netherlands Energy Research Foundation ECN, 
Petten. 

Industriele warmte en kracht. Een thermodyna- 
misch rekenmodel. (industrial heat and power. A 
thermodynamic calculations model). 

F. G. H. Van Wees. Feb 91, 53p ECN-I-91-016 

In Dutch. 

U.S. Sales Only. 


As a result of the activities of the ESC-DATAMAN 
project (DATA MANagement of the Energy Study 
Centre of the Netherlands Energy Research Founda- 
tion) an information system has been designed, in 
which a large collection of data has been recorded 
from the study GEIN (Dutch acronym for Large-scale 
Energy Production in the Industry). In GEIN the sensi- 
tivity of the efficiency has been analyzed for a number 
of steam generating systems in the years 1990-2000. 
Following on this there is a need to be able to verify, 
and if necessary adjust, heat-technical data of steam 
generators by means of a calculation program. An ex- 
isting program has been adjusted in the form of a 
spreadsheet. The model is based on the starting 
points and values from the Gein-study. The model can 
be considered as an expert system holding knowledge 
of thermodynamic and system-technical data. This 
report contains a user manual of the computer model 
and a description of the model (backgrounds, system 
components, steam conditions, degassing of the 
water, gas turbine components and specifications, 
waste gases boiler, enthalpy, expansion, energy pro- 
duction and energy an and installation of 
the cogeneration system). (ERA citation 16:020473) 
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DE91778830/GAR PC A07/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

— of a 1 kW internal reforming MCFC 
stack. 


Progress rept. 
L. A. H. Machielse. Feb 91, 1834p ECN-C-91-015 
U.S. Sales Only. 


This report covers the activities carried out by the 
Netherlands Energy Research Foundation (ECN), Brit- 


ish Gas (BG) and Consiglio Nazionale delle Ricerche- 
Istituto Trasformazione e Accumulo Energia (CNR- 
TAE) during the period 1 June 1990-1 December 1990 
in the project ‘A collaborative project to build a 1 kW 
internal reforming MCFC stack’. The report contains 
the progress reports of ECN, BG and CNR, being the 
chapters 2, 3 and 4, respectively. Next to it the minutes 
of the start-up meeting, held in Petten on 5 and 6 Sep- 
tember 1990, and of the meeting in Birmingham on 15 
and 16 January 1991 are included in the appendices. 
The primary purpose of the project is to develop a 
proof-of-principle internal reforming MCFC stack of 1 
kW. Next to it a suitable catalyst has to be selected or 
developed, the carbonate poisoning mechanism and 
the transportation mechanism of carbonate has to be 
understood and the influence of process pressure on 
cell performance has to be established. The main task 
of ECN is directed to the integration of the methane 
reforming catalyst in the separator plates of a stack. 
BG and CNR emphasize especially the catalyst re- 
search. In-house developed catalysts (BG and CNR) 
as well as commercially available catalysts are being 
investigated. 
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DE91778860/GAR PC AO5/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Regulations for the type-certification of wind tur- 
bines: Technical criteria. Preliminary draft of NEN 
6096/2, version 1.0, 26 November 1990. 

W. J. Stam. Feb 91, 85p ECN-91-001 

U.S. Sales Only. 


The technical criteria used in the type certification of 
wind turbines in the Netherlands are given. They are 
part of the regulations for the type certification of wind 
turbines. The criteria apply to factory-made, mass-pro- 
duced, electricity-producing wind turbines connected 
to the electrical grid which have a horizontal axis and a 
rotor diameter greater than 5 m. The criteria laid down 
in these documents have been taken from or refer to a 
number of existing standards, guidelines, working doc- 
uments, research results and practical experience. 
The certification is divided into three main stages. For 
each stage criteria have been formulated: design as- 
sessment in section 4, type testing in section 5, and 
assessment of modifications, incidents and operating 
experience in section 6. Section 3 summarizes the rel- 
evant definitions, which are meant to clarify terms 
within the context of this document. The objective of 
the certification criteria is to ensure that wind turbines 
installed in the Netherlands which satisfy these criteria 
will, during their expected life: cause no danger, 
damage or nuisance to the surrounding area, as de- 
fined in the Hinderwet (Nuisance Act), and provide 
energy in an efficient manner. If the manufacturer can 
demonstrate that, without deviating from the above- 
stated objective, other criteria are applicable in the 
case of a particular design, then these other criteria 
can be accepted by the certificating authority. 3 figs., 
23 refs., 5 tabs., 2 apps. 
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DE91778863/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Fabrication of planar SOFC components at ECN. 

J. P. P. Huijsmans, E. J. Siewers, F. H. Van Heuvein, 
and J. P. De Jong. Mar 91, 17p ECN-RX-91-019 

U.S. Sales Only. 


ECN is involved in several R and D programs for the 
development and — of ceramic materials and 
components for flat plate SOFC reactors. Tape casting 
is used as the technique to manufacture SOFC com- 
ponents. First, the zirconia electrolyte (8BYSZ) is tape 
cast, densified by firing and characterized. Then, the 
anode (Ni/YSZ cermet) and cathode ((La,Sr)MnO(sub 
3)) structures are applied. The thickness of the electro- 
lyte is 100-150 micrometer and that of the electrodes 
30 micrometer. Firing of the electrodes occurs in oxi- 
dizing atmospheres at temperatures that ensure bond- 
ing to the electrolyte, but prevent degradation of the 
microstructure or the formation of reaction products on 
the electrolyte/electrode interfaces. 4 figs., 9 refs., 1 
tab. 
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DE91778872/GAR PC A03/MF A01 
— Energy Research Foundation ECN, 
etten. 





Preliminary study on measurement of pressures 
and v les on a rotating HAWT blade. 
ee and J. G. Schepers. Mar 91, 46p ECN- 
U.S. Sales Only. 


Measurement methods and instrumentation required 
to measure the influence of blade rotation and insta- 
tionary effects on aerofoil coefficients and inflow con- 
ditions are described. Measurements will be carried 
out on a HAWT (Horizontal Axis Wind Turbine) of inter- 
mediate size. The aerofoil coefficients will be derived 
from chordwise distribution of surface pressures at 
three radial stations. Inflow velocity vector will be 
measured with a five-hole pitot probe. Electrode pres- 
sure scanning method was selected to measure pres- 
sure. bi AE aon measurement systems based on 
this method were examined. The system selected min- 
iature pressure scanners, a PC-AT compatible com- 
puter as data acquisition unit and an automatic calibra- 
tion and purge system. Temperature effects on accu- 
racy of pressure transducers are minimized by estab- 
lishing calibration coefficients on-line prior to each 
measurement. The pressure measurement system 
costs are estimated at Dfl. 207,675.-, excl. 18.5% VAT. 
To obtain total costs of the instrumentation, the cost of 
slip rings, pitot probes and their calibration, as well as 
installation costs must be added. 5 figs., 10 refs., 6 
tabs., 1 app. 
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DE91778873/GAR PC A03/MF A01 

a Energy Research Foundation ECN, 
etten. 

Voorstel voor een aerodynamische testfaciliteit bij 

ECN. (Proposal for an aerodynamic test facility at 


). 
J. G. Schepers. Feb 91, 41p ECN-I-91-022 
In Dutch. 
U.S. Sales Only. 


A proposal to carry out an aerodynamic measuring 
ere on the horizontal axis turbine (HAT-25) at the 
letherlands Energy Research Foundation (ECN) is 

discussed. Therefore the HAT-25 has to be equipped 
with instruments to measure: the wind speed area far 
in front of and close to the wind turbine; the aerody- 
namic load in the standard direction and the aerody- 
namic torsion moment at different locations along the 
blade; and, the total forces and moments in the blade 
root. Next, a visualization of the flow around the tur- 
bine and the release pattern on the blade has to be 
carried out. The purpose of the measuring program is 
to improve aerodynamic models which can be imple- 
mented into design calculation programs. The pro- 
posed research is compared to aerodynamic measur- 
ing programs elsewhere in the Netherlands. Also an 
estimation of personnel and man-years has been 
given. 3 figs., 16 refs. 
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DE91790771/GAR PC A03/MF A01 
Ente Nazionale per I’Energia Elettrica, Milan (Italy). 
GAMMA 60: Aerogeneratore a velocita’ variabile 
ad ampio spettro e regolazione di potenza tramite 
controlio di imbardata. (Gamma 60 variable speed 
wind turbine: Wide operating range, yaw power 
regulation (ENEA/ENEL demonstration program)). 
S. Avolio, C. Casale, U. Foli, and E. Sesto. 1989, 20p 
ETDE-IT-91-34, CONF-890717-9 

In Italian. EWEC ‘89: European wind energy confer- 
ence and exhibition, Glasgow (UK), 10-13 Jul 1989, 
From European wind energy (E.W.E.C ‘89); Glasgow, 
Great Britain (10-13 Jul 1989). 

U.S. Sales Only. 


In response to wind turbine farm sizing constraints, 
ENEA (italian Commission for Nuclear and Alternative 
Energy Sources) and ENEL (Italian National Electricity 
Board) have developed the 60 meter diameter, 1.5 
MW, Gamma 60 wind turbine which is now undergoing 
demonstration tests at Alta Nurra in Sardegna. This 
machine was designed with the following features: 15 
to 44 rpm rotor velocity to allow maximum aerodynam- 
ic operating range; yaw power regulation in strong 
wind conditions; fixed pitch/oscillating hub rotor oper- 
ating at variable pos by action upon dc current side 
of frequency converter through which grid connection 
is made. The design optimized annual yield with con- 
struction and operating costs. This paper details the 
Gamma 60’s key design, operating, safety (control 
systems), and cost characteristics. (ERA citation 
16:019944) 


155,289 
DE$1790789/GAR PC A03/MF A014 


Ente Nazionale per l’Energia Elettrica, Milan (Italy). 
Conversione di potenza per il col to alla 
rete di distribuzione a media tensione 

eratori a velocita’ variabile ad ampio spettro. 
(ENEL (italy) variable speed wind turbines: Power 
conversion for medium vo feeding of grid). 

A. Blotto, A. Boselli, C. Palmari, C. Pincella, and U. 
Simoncini. 1989, 18p ETDE-IT-91-36, CONF- 
8910532-1 

In Italian. Riunione annuale A.E.1 (90th), Lecce (Italy), 8 
Oct 1989, From 90. riunione annuale A.E.I.; Lecce, 
Italy (8-11 Oct 1989). 

U.S. Sales Only. 


The use of medium-large sized wind turbines involves 
design problems connected with the maximun exploi- 
tation of available wind energy with the optimization of 
the equipment’s economy and reliability. A system 
consisting of an electric generator coupled with a vari- 
able speed wind turbine and a static converter allows 
the decoupling of the alternator frequency from that of 
the power grid. Such a = has been implemented 
in the design of GAMMA 60, a 2 MW(e) wind turbine 
developed by Aeritalia (Italy). The experimental model 
is to adopt a synchronous generator and a static con- 
version rectifier-dc intermediate ring-natural commuta- 
tion inverter set feeding the ENEL (Italian National 
Electricity Board) grid at medium voltage. This paper 
outlines the wind turbine’s key design characteristics 
and provides notes on the control system adopted, 
interconnection-with-grid impacts, expected perform- 
ance and bench scale testing requirements. (ERA cita- 
tion 16:019945) 


155,290 

DE91792967/GAR PC A05/MF A01 
Energiministeriet, Copenhagen (Denmark). 

Rapport om elvaerkernes vindkraftudbygning. 
(Report on the electricity companies supplementa- 
ry use of wind power). 

Mar 90, 94p NEI-DK-522 

In Danish. 

U.S. Sales Only. 


In 1985 the Danish Ministry of Energy came to an 
agreement with the electricity companies that they 
should utilize wind power as a supplement to tradition- 
al fuels to the effect of 100 MW during the following 5 
years. The motive was that the Danish government 
wished these companies to contribute to the develop- 
ment of the use of renewable energy sources, thus 
helping to reduce air pollution. The report is a result of 
cooperation between the various electricity companies 
and Risoe National Laboratory. It includes descriptions 
of the course of this development, of the involved 
technologies and operational details, of the basis for 
planning procedures, and an evaluation of the wind re- 
sources. Current developments with regard to windmill 
technology and plans for the future are also presented. 
(AB). (ERA citation 16:020267) 


155,291 

DE91792970/GAR PC A04/MF A01 
Renewable Energy Centres (Denmark). Rec-Group. 
Udviklings- og d trati tre i Portugal. 
Afsiuttende rappport. 2. fase af projekt. (Develop- 
ment and demonstration center in Portugal. Final 
report. 2. phase of the project). 

1990, 53p NEI-DK-536 

In Danish. 

U.S. Sales Only. 


Conclusions, experiences and recommendations 
drawn from feasibility study of the possibilities for es- 
tablishing a center for renewable energy sources in the 
northern region of Portugal. The project was carried 
out by the Portugiese Comissao de rdenacao da 
Regioa do Norte and a Danish renewable energy 
group in cooperation. (CLS). (ERA citation 16:020362) 





155,292 

DE91792979/GAR PC A04/MF A01 

Cowiconsult Raadgivende Ingenioerer A/S, Virum 

(Denmark). 

Tilstandsvurdering af vindmoeller. Forundersoe- 

= (Evaluation of the state of wind turbines. 
ilot project). 

Oct 90, 67p NEI-DK-543 

In Danish. 

U.S. Sales Only. 


The aim was to identify and investigate the possibilities 
for defining a standard method for evaluation of the 
state of wind turbines based on existing knowledge 
and equipment. The relevant methods, activities, fail- 
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ure reports and equipment for the evaluation of tur- 
bines in addition to vibration analysis and a discussion 
of the need for a standard, are described. (CLS) 10 
refs. (ERA citation 16:019946) 


155,293 

MIC-91-03581/GAR PC E07/MF E01 

Remote residential photovoltaic systems In British 
jov 

Columbia: A i - 


study. 
1991, 74 SSC-M91-7-138-1991E, ISBN-0-662- 
18572- 
Contract CANMET-M91-7-138-1991E 


Photovoltaic (PV) systems for remote residential users 
are growing in popularity, but there is no good source 
of data on the extent or effectiveness of the technolo- 
gy for maintenance, performance, costs, problems and 
benefits. This report provides the results of a survey of 
existing residential PV users to collect such data, in- 
cluding a monitoring phase. The questionnaire was an- 
swered by 80 users, of which 10 were selected for a 
detailed system inspection, photogrennine. and moni- 
toring equipment installation. Selection was based 
mainly on representative system size, design charac- 
teristics, and regional location. Monitoring was con- 
ducted for ampere-hours only for 6 months, at least 
half of which was between October and March. 


155,294 
N91-24673/6/GAR PC AO7/MF A01 
Thermal Analysis of Co 

of Conceptual Designs for Gphs/ 
Fpse Power Systems of 250 We and 500 We. 


Final Report. 
T. J. Mccomas, and E. T. Dugan. Mar 91, 146p NAS 
1.26:187145, NASA-CR-187145 

Contract NAG3-1123 


Thermal analyses were performed for two distinct con- 

rations of a proposed space nuclear power system 
which combines General Purpose Heat Source 
(GPHS) modules with the state of the art Free-Piston 
Stirling Engines (FPSEs). The two configurations cor- 
respond to systems with power levels of 250 and 500 
W(sub e). The 250 W(sub e) GPHS/FPSE power 
system utilizes four GPHS modules and one FPSE, 
and the 500 W(sub e) contains eight GPHS modules 
and two FPSEs. The configurations of the systems and 
the bases for selecting the configurations are de- 
scribed. Brief introductory sections are included to de- 
scribe the GPHS modules and free piston Stirling en- 
gines. The primary focus of the thermal analyses is on 
the temperature of the iridium fuel clad within the 
GPHS modules. A design goal temperature of 1573 K 
was selected as the upper limit for the fuel clad during 
normal operating conditions. The basis for selecting 
this temperature limit is discussed in detail. Results ob- 
tained from thermal analysis of the 250 W(sub e) 
GPHS/FPSE power system indicate fuel clad tem- 
peratures which slightly exceed the ign goal tem- 
perature of 1573 K. The results are considered favor- 
able due to the numerous conservative assumptions 
used in developing the thermal model and performing 
the thermal analysis. To demonstrate the effects of the 
conservatism, a brief sensitivity analysis is performed 
in which a few of the key system parameters are varied 
to determine their effect on the fuel clad temperatures. 
It is concluded that thermal analysis of a more detailed 
thermal model would be expected to yield fuel clad 
temperatures below the design foal temperature limiy 
1573 K. 
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155,295 

DE91002105/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 
Conservation and renewable energy technologies 
for buildings. 

May 91, 31p DOE/CH/10093-85 

Contract ACO02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The Office of building Technologies (OBT) pursues ad- 
vanced energy efficiency and renewable technologies 
and accelerates the rate of adoption of these technol- 
ogies in the residential and commercial sectors 
through research, development, and demonstration. 
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155,296 
DE91011887/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 
Electronic high frequency fluorescent ballasts 
oo present and future). 

. R. Verderber. Mar 90, 18p LBL-28792, CONF- 
9006338-1 
Contract AC03-76SF00098 
Energy cost avoidance in educational buildings confer- 
ence, Ann Arbor, MI (USA), 5-6 Jun 1990. Sponsored 
by Department of Energy, Washington, DC. 


Based upon the years of development and manufac- 
ture as well as a documented three and one-half year 
life test the reliability of the electronic high frequency 
ballast concept has been established. There are sev- 
eral characteristics that can be used to assess a bal- 
last’s performance with respect to cost effectiveness, 
lamp life and power quality. The higher cost of the 
electronic ballast is due to the demand exceeding the 
supply. With more competition in an expanding market 
the price of ballasts will be significantly reduced. 4 refs. 


155,297 
DE91011888/GAR 
Lawrence Berkeley Lab., CA. 
= and applications of new lighting technol- 


PC A03/MF A01 


og 

R. R. Verderber. Jun 88, 19p LBL-25043, CONF- 
8807215-1 

Contract ACO3-76SF00098 

Renewable energy ——— symposium and inter- 
national exposition, Santa Clara, CA (USA), 7-10 Jul 
— by Department of Energy, Washing- 
ton, DC. 


This paper discusses fluorescent lamps, ballasts, com- 
pact fluorescent lamps and lighting controls. The intro- 
duction of these new energy efficient products has 
provided new choices to obtain optimum results in 
meeting the illumination requirements of spaces. How- 
ever, the lack of understanding their fundamental char- 
acteristics and mutual interactions have led to serious 
design errors. We provide some of the essential infor- 
mation one must know about these new lighting sys- 
tems, in order to evaluate proposed lighting designs 
and equipment selection. 2 tabs. 


155,298 

DE91012127/GAR PC A11/MF A02 
Brookhaven National Lab., Upton, NY. 

Proceedings of the 1990 oil heat technology con- 
ference and workshop. 

R. J. McDonald, and J. W. Andrews. Nov 90, 245p 
BNL-52284, CONF-9005350 

Contract ACO2-76CH00016 

1990 oil heat technology conference and workshop, 
Upton, NY (USA), 21-22 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


This report documents the proceedings of the 1990 Oil 
Heat Technology Conference and Workshop, conduct- 
ed on May 21 and 22 at Brookhaven National Labora- 
tory (BNL) under sponsorship by the US Department of 
Energy --- Office of Building Technologies (DOE-OBT). 
The meeting was held in cooperation with the Petrole- 
um Marketers Association of America. The 1990 Oil 
Heat Technology Conference, which has been the fifth 
held since 1984, is a key technology transfer activity 
supported by the ongoing Combustion Equipment 
Technology program at BNL, and is aimed toward pro- 
viding a forum for the exchange of information and per- 
spectives among international researchers, engineers, 
manufacturers and marketers of oil-fired space-condi- 
tioning equipment. The objectives of the Conference 
are to: identify and evaluate the current state-of-the-art 
and recommend new initiatives for satisfying con- 
sumer needs cost-effectively, reliably, and safely; and 
foster cooperative interactions among federal and in- 
dustrial representatives in accordance with the 
common goal of national security via energy conserva- 
tion. 


155,299 

DE91012206/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

US energy industry financial developments, 1991 
first quarter. 

Progress rept. 

31 May 91, 31p DOE/EIA-0543(91/1Q) 


Net income for the 211 energy companies included in 
this report was 11 percent above the level of the first 
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quarter of 1990. The 18 major petroleum companies 
reported 18 percent higher income. In aggregate, fossil 
fuel industries’ income was 19 percent above the first- 
quarter 1990 level. The other er of companies -- 
rate-regulated utilities -- recorded a less than 1-per- 
cent decline in income. During the first quarter of 1991, 
the Middle East conflict had a pronounced effect on 
the financial performance of US petroleum companies. 
Contrary to come expectations, the onset of war 
brought sharply lower rather than higher world crude 
oil prices. As a result of higher refined product margins, 
the refining/marketing operations of major petroleum 
companies netted large income increases. In contrast, 
income for producers of crude oil and natural gas was 
generally lower. 7 figs., 3 tabs. 


155,300 

DES91012408/GAR PC A09/MF A01 
Resource Systems Inst., Honolulu, HI. 

South Korea: Asia-Pacific energy series country 


report. 

B. Kiani, and J. C. Hopper. Apr 91, 192p DOE/IE/ 
10521-T6 

Contract FG01-861E10521 

Sponsored by Department of Energy, Washington, DC. 


As part of our — assessment of the Asia-Pacif- 
ic energy markets, the Energy Program has embarked 
upon country studies that discuss in detail the struc- 
ture of the energy sector in each country within the 
region. The country studies also provide the reader 
with an overview of the economic situation and, when 
possible, of the political situation in the country under 
study. We have particularly highlighted petroleum and 
gas issues in the county studies and have attempted to 
show the foreign trade implications of oil and gas 
trade. Finally, as much as possible, we have provided 
the latest available statistics -- more often than not, 
from unpublished sources. Staff members have trav- 
eled extensively in the countries under review and 
have spoken to top policymakers in government and 
industry. Thus, these reports provide not only informa- 
tion but the latest thinking on energy issues in various 
countries. This report covers South Korea. 35 refs., 11 
figs., 51 tabs. 


155,301 

DE91012410/GAR PC A11/MF A02 
Resource Systems Inst., Honolulu, HI. 

Indonesia: Asia-Pacific energy series, country 
report. 

W. Prawiraatmadja, N. Yamaguchi, K. Breazeale, and 
S. R. Basari. Apr 91, 226p DOE/IE/10521-T8 
Contract FG01-861E10521 

Sponsored by Department of Energy, Washington, DC. 


As part of our continuing assessment of Asia-Pacific 
energy markets, the Energy Program has embarked on 
a series of country studies that discuss in detail the 
structure of the energy sector in each major country in 
the region. To date, our reports to the US Department 
of Energy have covered Australia, China, Indonesia, 
Japan, Malaysia, the Philippines, Singapore, South 
Korea, Taiwan, and Thailand. The country studies also 
provide the reader with an overview of the economic 
and political situation in the various countries. We have 
particularly highlighted petroleum and gas issues in the 
country studies and have attempted to show the for- 
eign trade implications of oil and gas trade. Finally, to 
the greatest extent possible, we have provided the 
latest available statistics -- often from unpublished and 
disparate sources that are unavailable to most read- 
ers. Staff members have traveled extensively in -- and 
at times have lived in -- the countries under review and 
have held discussions with senior policymakers in gov- 
ernment and industry. Thus, these reports provide not 
only information but also the latest thinking on energy 
issues in the various countries. This report covers In- 
donesia. 37 refs., 36 figs., 64 tabs. 


155,302 

DE91012411/GAR PC A04/MF A01 
Resource Systems Inst., Honolulu, HI. 

China’s oil industry: A decade in review and chal- 
lenges ahead. 

D. Fridley. Apr 91, 51p DOE/IE/10511-T2 

Contract FG01-861E10511 

Sponsored by Department of Energy, Washington, DC. 


As part of the general trend of economic reform in the 
past 10 years, Mainland China’s energy industries 
have experienced significant change, but the critical 
nature of the industry has kept them more closely 
under central control. Prevented from exercising au- 
tonomy over most production and pricing decisions, 


the energy industries failed to enjoy the boom that de- 
regulation produced in so many other sectors of the 
economy. Fearing the inflationary consequences of a 
needed rise in domestic coal, oil, gas, and electricity 
prices, the government stabilized most energy prices, 
which began to fall rapidly in real terms after mid- 
decade. As a result, even the profitable refining sector 
began to see red ink. Energy output initially fell or stag- 
nated in the early 1980s as the industry closed down 
many inefficient producers and reorganized its admin- 
istrative structure. These measures led to a rebound in 
production, especially after 1983 when a second, 
higher tier of prices was introduced to promote above- 
quota production. By the end of the decade, output of 
hydropower and coal were up by 100% and 68% re- 
spectively, while crude oil output rose by 30%. The 
laggard has been natural gas; suffering from decades 
of underinvestment, high costs, and low prices, the in- 
dustry has barely managed to exceed the output level 
reached a decade ago. 11 figs., 9 tabs. 


155,303 


DE91012412/GAR PC A04/MF A01 
Resource Systems Inst., Honolulu, HI. 

China’s energy outlook. 

D. Fridley. Mar 91, 67p DOE/IE/10511-T1 

Contract FG01-861E10511 

Sponsored by Department of Energy, Washington, DC. 


Economic reform in China has given a major boost to 
the development of China’s energy industries. 
Demand for energy has risen steadily in response to 
the rapid expansion of the economy over the past ten 
years, while economic liberalization and deregulation 
have stimulated energy output as the energy industries 
found new sources of capital, labor, and investment 
opportunities. In the first half of 1980s, the coal, oil, 
and electric power industries all experienced acceler- 
ating rates of growth. After mid-decade, however, an 
overheating economy, rising inflation, and lower inter- 
national oil prices had a serious impact on tne vitality 
of the energy industries. At a time when energy 
demand was soaring, the state-owned energy indus- 
tries faced a decline in the real value of their output, 
excessive debt, falling productivity, and sharply higher 
costs of production. These trends have continued into 
1990 despite the economic slowdown engineered in 
late 1988 and, if left unmanaged, will constrain the abil- 
ity of the domestic energy industries to meet the 
energy needs of China’s modernization program. This 
in turn could lead to progressively higher imports of 
energy, particularly oil, and could limit the speed and 
scope of economic expansion in the 1990s and 
beyond. 2 figs., 18 tabs. 


155,304 


DE91012821/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Building energy codes and standards: A compli- 
ment to demand-side management programs. 

A. G. Thurman, J. W. Callaway, and D. L. Shankle. 
Apr 91, 25p PNL-SA-18598, CONF-9104186-2 
Contract ACO6-76RL01830 

Demand-side management (DSM) and the global envi- 
ronment conference, Arlington, VA (USA), 22-23 Apr 
bag —— by Department of Energy, Washing- 
ton, DC. 


Pacific Northwest Laboratory has conducted a study to 
assist the DOE in understanding the processes by 
which energy codes have been adopted, upgraded 
and implemented at the state level. This understand- 
ing will be critical to DOE’s efforts to shape policies, 
programs and otherwise effectively support the ac- 
ceptance and diffusion of the new energy standards in 
all states. This study presents a comparison of the 
processes by which energy codes for commercial 
buildings were adopted and implemented in New 
Mexico and Arizona. The purposes of the project were 
to contrast the building energy code adoption process 
of similar states, identify successful approaches, iden- 
tify problems and barriers, and recommend strategies 
for facilitating adoption. Building energy codes attempt 
to achieve the same goals as those of demand-side 
management (DSM) programs. Both improve and en- 
courage energy efficiency, reduce load growth uncer- 
tainty, reduce damages to the environment, and sup- 
port continued economic growth. 
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DE91012985/GAR 
Los Alamos National Lab., NM. 


PC A03/MF A01 





poorly wapeien, options, and strategies. 

G. H. Canavan. May 91, 43p LA-12089-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Energy policy is complicated by manmade uncertain- 
ties over regulation and environment and fundamental 
uncertainties over resources and global impacts. The 
US energy policy of the last two decades let imports 
increase to compensate for declining domestic pro- 
duction. Imports have now risen to troublesome levels. 
It no longer appears possible to achieve energy securi- 
ty unilaterally, with a single fuel, or with a partisan 

licy. Oil flows are large; coal is os and nuclear 
is decaying. Oil is the basis of US policy, but a viable 
strategy requires coal, nuclear, and other sources as 
well, in part to hedge against limits on fossil fuels. 
Higher efficiency and gasoline prices could reduce 
demand for mobility fuels, the most stressing sector. 
29 refs., 1 tab. 


158,306 

DE91013002/GAR 

Oak Ridge National Lab., TN. 
National fuel end-use efficiency field test: Energy 
savings and performance of an improved energy 
conservation measure selection technique. 

M. P. Ternes, P. S. Hu, L. S. Williams, and P. 
Goewey. Mar 91, 201p ORNL/CON-303 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The performance of an advanced residential energy 
conservation measure (ECM) selection technique was 
tested in Buffalo, New York, to verify the energy sav- 
ings and program improvements achieved from use of 
the technique in conservation programs and provide 
input into determining whether utility investments in 
residential gas end-use conservation are cost effec- 
tive. The technique analyzes a house to identify all 
ECMs that are cost effective in the building a 
space-heating system, and water-heating system. The 
benefit-to-cost ratio (BCR) for each ECM is determined 
and cost-effective ECMs (BCR > 1.0) are selected 
once interactions between ECMs are taken into ac- 
count. The following conclusions regarding the meas- 
ure selection technique were drawn from the study: (1) 
a significant cost-effective level of energy savings re- 
sulted, (2) space-heating energy savings and total in- 
stallation costs were predicted with reasonable accu- 
racy, indicating that the technique’s recommendations 
are justified, (3) effectiveness improved from earlier 
versions and can continue to be improved, and (4) a 
wider variety of ECMs were installed compared to 
most weatherization programs. An additional conclu- 
sion of the study was that a significant indoor tempera- 
ture take-back effect had not occurred. 16 refs., 31 
figs., 27 tabs. 


PC A10/MF A02 


155,307 

DE91013161/GAR PC A05/MF A01 
Department of Energy, Washington, DC. 
Organizational Cultural Assessment of the Prince- 
ton Plasma Physics Laboratory. 

Mar 91, 80p E/EH-0182P 


An Organizational Cultural Assessment (OCA) was 
performed at the Princeton Plasma Physics Laboratory 
(PPPL) by administering an Organizational Culture 
Survey (OCS) that queried employees on the subjects 
of organizational culture, various aspects of communi- 
cation, employee commitment to PPPL, work group 
cohesion, coordination of work, environmental, safety, 
and health concerns, hazardous nature of work, and 
overall job satisfaction. A description of each of the 
scales used to assess these subjects is discussed 
below. The primary purpose of administering the 
survey was to attempt to measure, in a more quantita- 
tive and objective way the notion of “organizational 
culture,” that is, the values, attitudes, and beliefs of the 
individuals working within the organization. In particu- 
lar, those aspects of the working environment which 
are believed to be important influences on the oper- 
ations of a facility and on the safety issues relevant to 
the organization were assessed. In addition, by con- 
ducting a survey, a broad beer tb the individuals in 
the organization can be obtained. Finally, the OCS pro- 
vides a descriptive profile of the organization at one 
point in time. This profile can then be used as a base- 
lines point against which comparisons of other points 
in time can made. Such comparisons may prove 
valuable and would help to assess changes in the or- 
ganizational culture. Comparisons of the profiles can 
also be made across similar facilities. 9 refs., 27 figs., 8 
tabs. 


155,308 
DE91013348/GAR PC A04/MF A01 
Los Alamos National Lab., NM. 

Economics of renewable and nonrenewable 
energy sources. 

G. H. Canavan. or Aap 52p LA-11977-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Nonrenewable sources are subject to intertemporal 
optimization. Electrical and renewable sources, which 
are exogenous, can be integrated and treated on non- 
renewable sources. For typical conditions, the model 
predicts that prices will increase and flows will fall 
more abruptly than is generally expected. These 
trends are exacerbated by limits on renewable 
sources. Predicted price trajectories should it the 
introduction of alternative fuels if available, but their 
late introduction could be costly. Greater imports do 
not appear likely or appropriate. 17 refs., 24 figs. 


158,309 

DE91013429/GAR PC A07/MF A01 
San Francisco Public Utilities Commission, CA. Bureau 
of Energy Conservation. 

Energy planning for economic development. 
Energy Task Force of the Urban Consortium for 
Technology Initiatives. 

T. O'Sullivan, R. Engel, and C. Broomhead. 1989, 
147p DOE/IR/05106-T134 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


In recent years San Francisco has conducted a 
number of major energy management programs. Many 
of these programs have in common the idea that effi- 
ciency improvements in energy use by the community 
will lead to wider economic benefits. The present 
project, undertaken with the support of the Urban Con- 
sortium Energy Task Force, examines this idea of eco- 
nomic benefit in greater depth. The project began with 
three overall goals: To examine how local community 
economic development goals can be support through 
the improved management of energy resources; to in- 
crease awareness in government, local businesses 
and in the community of the linkages between energy 
efficiency and economic development; and for a spe- 
cific case study area, to inform and influence long-term 
oe policies which have Se compo- 
nents affecting the local economy. The premise is that 
a City’s ability to retain or attract businesses, to create 
jobs, to enhance its tax base, and to remain economi- 
cally competitive, is to some degree contingent upon 
its ability to manage energy costs and availability. 37 
refs., 10 figs., 11 tabs. 


155,310 

DE91014058/GAR PC A09/MF A01 

Department of Energy, Washington, DC. 

National Energy Strategy. Technical Annex 2, Inte- 

— analysis supporting the National Energy 
trategy: Methodology, assumptions and results. 

1991, 185p DOE/S-0086P 


This report details the analytical process used to esti- 
mate the integrated effects of the National Energy 
Strategy actions and the results of that analysis. The 
purpose of the National Energy Strategy analysis proc- 
ess was to provide a means to quantitatively assess 
proposed energy policy actions, and to determine what 
differences these actions make in a comprehensive 
and consistent way. The energy modeling tools used in 
this analytical process represent the best efforts of the 
Department of Energy to date. All modeling results, 
however, have limitations, particularly the further from 
the present one attempts to explore. Energy modeling 
was undertaken not to provide precise forecasts of the 
future. Rather, the purpose was to provide a consistent 
accounting framework, offer policy insights, and lend 
greater perspective to the work. The information 
gained by this effort was valuable but was only one of 
many factors considered in the overall Strategy devel- 
opment. The focus of this report is the methods used 
and insights gained regarding the combined effects of 
the Strategy actions. This report provides detailed nu- 
merical results of the National Energy Strategy inte- 
grated analysis. Projected results of the Strategy are 
presented in terms of changes relative to either the 
analytical baseline -- the Current Policy Base case -- or 
the base year 1990. The year 1990 was selected be- 
cause it is the most recent year for which historical 
data are now available. 51 refs., 66 figs., 13 tabs. (ERA 
citation 16:020289) 
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DE91778823/GAR PC AO5/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Bedrijfseconomische rekenprogramma’s 
technologieen. (Business economical 


rae ter energy technategien 
ae Van Wees. Feb 91, 90p ECh-1.91-014 
n Dutch. 


U.S. Sales Only. 


E Technologies. A general i 
BRET/IEB (IEB stands for Investments in Energy Con- 
servation). Also a few other — aimed at — 
techniques are available: GEIN (Large-scale Energy 
Generation in the Industry), KNIE (Small-scale Non-in- 
Generation), and ERWIN (Economical 
ind Energy Systems). This user manual 
presents the possibilities and limitations to carry out 
calculations by means of the above-mentioned com- 
puter models. (ERA citation 16:020375) 


155,312 
DE91785663/GAR PC A04/MF A01 
—- Industrielle Kraftwirtschaft e.V., Essen 
(Germany, F.R.). 

‘aetigkeitsbericht 1989/90. (VIK annual report 
1989/90). 
1990, 68p ETDE-mf-1785663 
In German. 
U.S. Sales Only. 


This report contains summaries on the following sub- 
jects: 1.E ic power industry in the united 

les before the establishment of the European Single 
Market; 2. Legal aspects of power supply; 3. Power 
supply - electricity and fuel; 4. Technical aspects. The 
on UAL of the organisation in 1989/’90 are report 
on. ' 


155,313 

DE91787803/GAR PC A05/MF A01 
Institute of Energy Economics, Tokyo (Japan). 
Beikoku ate —- ye chosa. (Trend 
survey on icies 

beg 90, 7! IEE S291 

n ’ 

U.S. Sales Only. 


Survey and analysis are reported on the recent trend in 
the U.S. petroleum industry. The petroleum industry 
was forced of reconstruction, expense reduction, and 
investment suppression because of the drop in the pe- 
troleum price in the 1990 (prime) s, which brought the 
domestic explorations and development activities into 
stagnation. Explorations for natural gas are increasing 
in place of the petroleum, which will continue expand- 
ing further even in the 1990 (prime) s. Although the 
price has been on a restoration trend since 1990, it is 
estimated that the attitude toward the exploration and 
development will remain prudent for some time to 
come. The domestic reserve is depleting, and further 
developments will be entailed with environmental reg- 
ulations. The oil consumption and import are increas- 
ing, and so is the overseas , but the value 
of elasticity of the oil and gas consumption against the 
GNP has been decreased by as much as 40% com- 
pared to what it was in 19738 and the effect is not 
received as seriously as it had been in the past. The 
new environmental regulations will constitute cost 
push-up factors to both upstream and downstream 
sectors. Gasolines having different composition from 
those having been used conventionally will be used 
more widely. 2 figs., 20 tabs. 


155,314 

DE91790766/GAR PC A09/MF A02 

ENEA, Rome (italy). 

Rapporto energia 1989: Domanda e offerta di ener- 

gia in Italia e nel mondo. (1989 Energy Report: 
ly supply and demand in Italy and in the 


world). 

E. D’Angelo, P. G. Catoni, and M. Liberatori. 1990, 
199p ENEA-RTI-STUDI-STRAT-90-01 

In Italian. 

U.S. Sales Only. 
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Within the framework of Italian socio-economic/ 
energy studies performed by ENEA (italian Commis- 
sion for Nuclear and Alternative Energy Sources), the 
1989 Energy Report was prepared to highlight objec- 
tive elements which allow the interpretation some pe- 
culiarities of the Italian energy system within the con- 
text of the global energy situation and taking into ac- 
count key 1989 economic developments. The evolu- 
tionary behaviour of the economy was evaluated in 
terms of medium term trends in order to identify the 
beginning of new patterns, discontinuities, consisten- 
cies and homogeneities. The analysis, based on nu- 
merous statistical data on energy prices, production, 
imports and consumption for various sectors (trans- 
portation, industrial, residential, etc.) included the de- 
velopment of energy/economy models and appropri- 
ate simulation scenarios. Particular attention was 
given to the influence of OPEC’s pricing strategy and 
to the USA and Japan economic situations. (ERA cita- 
tion 16:020291) 


155,315 
MIC-91-03915/GAR 
Canadian Energy Research Inst., Calgary (Alberta). 
International Oil and Gas Markets Conference: 
Conference papers. 

c1990, 371p 

International Oil and Gas Markets Conference (9th: 
1990: Calgary, Alta.) 

Microfiche only. 


MF E01 


Papers presented at the conference, covering the 
prospects for stability in OPEC; the impact of society’s 
demands; world oil market perspectives; environmen- 
tal challenges in Canada, Great Britain, France, and 
the U.S.; Soviet oil and gas market and prospects; the 
global natural gas supply; and the North American nat- 
ural gas market. 


155,316 
MIC-91-03968/GAR PC E07/MF E01 
Ontario Energy Board, Toronto. 

Ontario Energy Board: Annual report 1989-90. 
c1990, 60p 

Text in English and French (Bilingual). 


Annual report of the Board, presenting an overview of 
the year’s activities, with more detailed information on 
the relations and regulations of the natural gas and 
electrical industries, the hearing process, Board orga- 
nization and structure, and a glossary of terms. 


155,317 


PB91-217430/GAR PC E99/MF E99 
Casazza, Schultz and Associates, Inc., Arlington, VA. 
Electric and Gas Rates for the Residential, Com- 
mercial and Industrial Sectors: 1991. 

May 91, 917p-in 2v 

Set includes PB91-217448 and PB91-217455. Spon- 
sored by Gas Research Inst., Chicago, IL. 


No abstract available. 
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PB91-217448/GAR PC A20/MF A04 
Casazza, Schultz and Associates, Inc., Arlington, VA. 
Electric and Gas Rates for the Residential, Com- 
mercial and industrial Sectors: 1991. Volume 1. 
Topical Report, September 1990-April 1991. 

L. J. White, K. L. Sumner, P. Topkis, and J. W. 
Lathrop. May 91, 457p GRI-91/0136.1 

Contract GRI-5088-800-1689 

See also Volume 2, PB91-217455 and PB90-272808. 
Sponsored by Gas Research Inst., Chicago, IL. 

Also available in set of 2 reports PC E99/MF E99, 
PB91-217430. 


The report summarizes the electric and gas rates avail- 
able from 47 electric and 44 gas utilities in 45 cities 
throughout the U.S. These utilities represent over 55% 
of the total electric and over 62% of total gas retail 
sales. The rates summarized are for the residential, 
commercial, and industrial sectors and include general 
service and innovative rates. Appendix A is a guide to 
using the rate abstracts. Appendixes B and C are the 
rate abstracts for the Northeast and the Midwest re- 
gions, respectively. 
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PB91-217455/GAR PC A20/MF A04 
Casazza, Schultz and Associates, Inc., Arlington, VA. 


130 VOL. 91, No. 20 


Electric and Gas Rates for the Residential, Com- 
mercial and Industrial Sectors: 1991. Volume 2. 
Topical Report, tember 1990-April 1991. 

J. W. Lathrop, L. J. White, K. L. Sumner, and P. 
Topkis. May 91, 460p GRI-91/0136.2 

Contract GRI-5088-800-1689 

See also Volume 1, PB91-217448 and PB90-272816. 
Sponsored by Gas Research Inst., Chicago, IL. 

Also available in set of 2 reports PC E99/MF E99, 
PB91-217430. 


Electric and gas rates from 47 electric and 44 gas utili- 
ties in 45 cities throughout the U.S. are summarized for 
the residential, commercial, and industrial sectors. 
General service and innovative rates are included. Ap- 
pendixes D and E are the rate abstracts for the South 
and West regions, respectively. Appendix F provides a 
listing of utilities that have changed their rates since 
January 1, 1991 and provides information on utilities 
that have filed for rate changes. Appendix G details the 
— sales by utilities in 1989 and sales by customer 
class. 
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PB91-507970/GAR CP DO: 
National Inst. of Standards and Technology (CAML), 
Gaithersburg, MD. Office of Applied Economics. 
Building Life Cycle Cost Computer Program, Ver- 
sion 3.2 (for Microcomputers). 


are. 

Jul 91, 2 diskettes NIST/SW/DK-91/013 

Supersedes PB90-501206 and PB90-501198. 

The software is on two 360K, 5 1/4 inch diskettes, 
double density. Documentation included; may be or- 
dered separately as PB91-159764. 


Building Life Cycle Cost (BLCC) Computer Program 
3.0 is an economic analysis software package for eval- 
uating investments in buildings and building systems 
which reduce their long-term operating costs. It is es- 
pecially useful for evaluating the costs and savings of 
energy conservation projects in buildings. BLCC com- 
putes life-cycle costs, savings-to-investment ratio, net 
savings, internal rate of return, and cash flow analysis 
for project alternatives. It is appropriate for Federal 
and private sector use, as well as for state and local 
governments. BLCC runs on most IBM-PC and com- 
patible microcomputers, with or without a hard disk. No 
— hardware or graphics capabilities are 
ne b 
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PB91-800813/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Energy Conservation: Industry Measures. January 
1985-Geptember 1991 (Citations from the NTIS Da- 
tabase). 

Rept. for Jan 85-Sep 91. 

Aug 91, 58p 

Supersedes PB90-854597. 


The bibliography contains citations concerning tech- 
niques and equipment, and program overviews regard- 
ing industrial energy conservation measures. Topics 
include case histories and energy audits in a variety of 
industries, financial and investment aspects, and de- 
scriptions of specific energy conservation projects un- 
dertaken in the United States and abroad. The food, 
metals, pulp and paper, wood, and textile industries 
are among the industries discussed. (Contains 196 ci- 
tations with title list and subject index.) 


Reserves 


155,322 
DE91013055/GAR 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

International oil and gas exploration and develop- 
ment activities. Quarterly report, July-September 


1990. 
18 Apr 91, 62p DOE/EIA-0523(90/3Q) 


PC A04/MF A01 


This report is part of an ongoing series of quarterly 
publications that monitors discoveries of oil and natu- 
ral gas in foreign countries and provides an analysis of 
the reserve additions that result. The report is pre- 
pared by the Energy Information Administration (EIA) 
of the U.S. Department of Energy (DOE) under the For- 
eign Energy Supply Assessment Program (FESAP). It 


presents a summary of discoveries and reserve addi- 
tions that result from recent international exploration 
and development activities. It is intended for use by 
petroleum industry analysts, various government 
agencies, and political leaders in the development, im- 
plementation, and evaluation of energy plans, policy, 
and legislation. 28 refs., 10 figs., 4 tabs. 
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DE91013172/GAR PC A10/MF A02 
Department of Energy, Washington, DC. Office of Stra- 
tegic Petroleum Reserve. 

Report to the Congress on candidate sites for ex- 
pansion of the Strategic Petroleum Reserve to one 
billion barrels. 

Mar 91, 210p DOE/FE-0221P 


This report has been prepared in response to the 
Senate Report No. 101-534 accompanying the bill 
which was enacted as the Department of the Interior 
and Related Agencies Appropriations Act for Fiscal 
Year 1991. Senate Report 101-534 requested the De- 
partment of Energy to initiate construction planning for 
an expansion of the Strategic Petroleum Reserve to 
one billion barrels and to report to the Committees on 
Appropriations by March 15, 1991, —- recom- 
mended storage sites, the proposed method of stor- 
age, a conceptual plan for storage and distribution fa- 
cilities, and preliminary construction cost estimates. 
The Department of rte de 1989 Report to the Con- 
| soa entitled Report to Congress on Expansion of the 

trategic Petroleum Reserve to One Billion Barrels 
provides a background and point of departure for this 
report. An analysis of expansion of the Strategic Petro- 
leum Reserve has been directed toward the expected 
US petroleum market and likely crude oil distribution 
systems in the Year 2000. The projections in this 
report do not assume implementation of the National 
Energy Strategy (NES). The Department has initiated 
an environmental review process in accordance with 
NEPA and completed an analysis of the 1976 Pro- 
grammatic Environmental Impact Statement (EIS) and 
its 1979 Supplement which addressed expansion of 
the Reserve to one billion barrels. The analysis con- 
cludes that another supplement to the Reserve's Pro- 
grammatic EIS likely will not be required to support its 
expansion to one billion barrels. The appropriate site- 
specific NEPA document will be prepared. 72 refs., 27 
figs., 7 tabs. 
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DE91002136/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 

ty ge: thin film photovoltaic technology. 
H. S. Ullal, K. Zweibel, R. L. Mitchell, and R. Noufi. 
Mar 91, 18p SERI/TP-211-4212, CONF-910802-1 
Contract AC02-83CH10093 

World congress of the International Solar Energy Soci- 
ety, Denver, CO (USA), 19-23 Aug 1991. Sponsored by 
Department of Energy, Washington, DC. 


Low-cost, high-efficiency thin-film modules are an ex- 
citing photovoltaic technology option for generating 
cost-effective electricity in 1995 and beyond. In this 
paper we review the significant technical progress 
made in the following thin films: copper indium diselen- 
ide, cadmium telluride, and ere Sstalline thin silicon 
films. Also, the recent US DOE/SERI initiative to com- 
mercialize these emerging technologies is discussed. 
6 refs., 9 figs. 
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DE91002138/GAR PC AO5/MF A01 
Solar Energy Research Inst., Golden, CO. 

Research on stable, high-efficiency amorphous sil- 
icon multijunction modules. Semiannual subcon- 
tract report phase 1, 1 May 1990-31 October 1990. 
Progress rept. 

A. Catalano, R. Arya, M. Bennett, B. Fieselmann, and 
Y. Li. Apr 91, 80p SERI/TP-214-4271 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the progress made from May to 
October 1990 on the development of solar cell mod- 
ules by the Solar Energy Research Institute. Topics in- 
clude the preparation and performance of semicon- 
ductor junctions. Research work in non-semiconductor 





materials is presented, and the design and testing of 
triple stacked solar cells are presented, too. 21 refs., 
30 figs., 6 tabs. (GHH) 
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DES1002149/GAR PC A14/MF A02 
Solar Energy Research Inst., Golden, CO. 
Photovoltaic Subcontract Program, FY 1990. 
Annual report. 

Progress rept. 

K. A. Summers. Mar 91, 324p SERI/TP-214-4135 
Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the progress of the subcon- 
tracted photovoltaic (PV) research and development 
(R&D) performed under the Photovoltaics Program at 
the Solar Energy Research Institute (SERI). The SERI 
subcontracted PV research and development repre- 
sents most of the subcontracted R&D that is funded by 
the US Department of Energy (DOE) National Photo- 
voltaics Program. This report covers fiscal year (FY) 
1990: October 1, 1989 through September 30, 1990. 
During FY 1990, the SERI PV program started to im- 
plement a new DOE subcontract initiative, entitled the 
“Photovoltaic Manufacturing Technology (PVMaT) 
Project.” Excluding (PVMaT) because it was in a start- 
up phase, in FY 1990 there were 54 subcontracts with 
a total annualized funding of approximately $11.9 mil- 
lion. Approximately two-thirds of those subcontracts 
were with universities, at a total funding of over $3.3 
million. Cost sharing by industry ad another $4.3 
million to that $11.9 million of SER! PV subcontracted 
R&D. The six technical sections of this report cover the 
previously ongoing areas of the subcontracted pro- 
gram: the iy ag Silicon Research Project, Poly- 
crystalline Thin Films, Crystalline Silicon Materials Re- 
search, High-Efficiency Concepts, the New Ideas Pro- 
gram, and the University Participation Program. Tech- 
nical summaries of each of the subcontracted pro- 
go discuss approaches, major accomplishments in 
1990, and future research directions. Another sec- 
tion introduces the PVMaT project and reports the 
progress since its inception in FY 1990. Highlights of 
technology transfer activities are also reported. 
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DE91002163/GAR PC A14/MF A02 
Solar Energy Research Inst., Golden, CO. 

SOLTECH 91: Proceedings. Volume 1. 

W. Traugott, R. Hewett, and D. Menicucci. Apr 91, 
322p SERI/CP-250-4254-Vol.1, CONF-9103109- 


Vol.1 

Contract ACO02-83CH10093 

SOLTECH ‘91 conference, Burlingame, CA (USA), 26- 
29 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


This document is a limited Proceedings, documenting 
the presentations given at the symposia conducted by 
the U.S. Department of Energy’s (DOE) Solar Industri- 
al Program and Solar Thermal Electric Program at 
SOLTECH91. The SOLTECH91 national solar energy 
conference was held in Burlingame, California during 
the period March 26--29, 1991. The Solar Energy Re- 
search Institute manages the Solar Industrial Program; 
Sandia National Laboratories (Albuquerque) manages 
the Solar Thermal Electric Program. The symposia 
sessions were as follows: (1) Solar Industrial Program 
and Solar Thermal Electric Program Overviews; (2) 
Current and Near-Term Solar Industrial Applications; 
Solar Detoxification of Organics in Water; and Solar 
Thermal Electric Systems. For each presentation 
given in these symposia, these Proceedings provide a 
one- to two-page abstract and copies of the view- 

raphs and/or 35 mm slides utilized by the speaker. 
Some speakers provided additional materials in the in- 
terest of completeness. The materials presented in 
this document were not subjected to a peer review 
process. Individual papers have been cataloged sepa- 
rately. (ERA citation 16:019892) 
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DE91012631/GAR 

Oak Ridge National Lab., TN. 
Wallboard with latent heat storage for passive 
solar applications. 

R. J. Kedl. May 91, 54p ORNL/TM-11541 

Contract AC05-840R21400 , 
Sponsored by Department of Energy, Washington, DC. 


Conventional wallboard impregnated with octadecane 
paraffin is being developed as a building material with 
latent heat storage for passive solar and other applica- 
tions. Impregnation was accomplished simply by soak- 


PC A04/MF A01 


ing the wallboard in molten wax. Concentrations of 
wax in the combined product as high as 35% by weight 
can be achieved. Scale-up of the soaking process, 
from small laboratory samples to full-sized 4- by 8-ft 
sheets, has been successfully accomplished. The re- 
quired construction properties of wallboard are main- 
tained after impregnation, that is, it can be painted and 
spackled. Long-term, high-temperature exposure tests 
and thermal cycling tests showed no tendency of the 
paraffin to migrate within the wallboard, and there was 
no deterioration of thermal energy storage capacity. In 
support of this concept, a computer model was devel- 
oped to handle thermal transport and storage by a 
phase change material (PCM) dispersed in a porous 
media. The computer model was confirmed by com- 
parison with known analytical solutions and also by 
comparison with temperatures measured in wallboard 
during an experimentally generated thermal transient. 
Agreement between the model and known solution 
was excellent. Agreement between the model and 
thermal transient was good, only after the model was 
modified to allow the PCM to melt over a temperature 
range, rather than at a specific melting point. When the 
melting characteristics of the PCM, as determined 
from a differential scanning calorimeter plot, were 
used in the model, agreement between the model and 
transient data was very good. 11 refs., 25 figs., 2 tabs. 
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DE91012653/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

United States Department of Energy solar receiver 
technology devel t. 

P. C. Klimas, R. B. Diver, and J. M. Chavez. 1990, 
27p SAND-90-0934C, CONF-9008139-4 

Contract AC04-76DP00789 

International symposium on solar high-temperature 
technologies (5th), Davos (Switzerland), 27-31 Aug 
a by Department of Energy, Washing- 
ton, DC. 


The United States Department of yon, FB sep 
through Sandia National Laboratories, has nm con- 
ducting a Solar Thermal Receiver Technology Devel- 
opment Program, which maintains a balance between 
analytical modeling, bench and small scale testing, 
and experimentation conducted at scales representa- 
tive of commercially-sized equipment. Central receiver 
activities emphasize molten salt-based systems on 
large scales and volumetric devices in the modeling 
and small scale testing. These receivers are expected 
to be utilized in solar power plants rated between 100 
and 200 MW. Distributed receiver research focuses on 
liquid metal refluxing devices. These are intended to 
mate parabolic dish concentrators with Stirling cycle 
engines in the 5 to 25 kW(sub e) power range. The 
effort in the area of volumetric receivers is less inten- 
sive and var cooperative in nature. A ceramic foam 
absorber of Sandia design was successfully tested on 
the 200 kW(sub t) test bed at Plataforma Solar during 
1989. Material integrity during the approximately 90- 
test series was excellent. Significant progress has 
been made with parabolic dish concentrator-mounted 
receivers using liquid metals (sodium or a potassium/ 
sodium mixture) as heat transport media. Sandia has 
successfully solar-tested a pool boiling reflux receiver 
sized to power a 25 kW Stirling engine. — Stability 
and transient operation were both excellent. This doc- 
ument describes these activities in detail and will out- 
line plans for future development. 30 refs., 10 figs. 
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DE91012865/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 
nd-generation central receiver technology 


comparison. 

P. C. Klimas, and M. Becker. 1990, 21p SAND-90- 
0947C, CONF-9008139-5 

Contract AC04-76DP00789 

International symposium on solar high-temperature 
technologies (5th), Davos (Switzerland), 27-31 Aug 
en by Department of Energy, Washing- 
ton, DC. 


Fifteen years of solar thermal technology development 
have produced a considerable amount of knowledge 
relating to the production of electricity from central re- 
ceiver power plants. This body of knowledge is under 
examination by researchers from the United States 
and the Federal Republic of Germany for the purpose 
of defining the next generation central receiver elec- 
tricity producers. This second generation power plant 
is expected to represent a significant step towards 
commercialization of these systems. During the course 
of the study, specific activities needed to realize this 
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next-step technology are being defined. The study is 
an international team effort. Under the International 
Energy Agency Small Solar Power Systems project, re- 
searchers from DLR, Interatom, Sandia National Lab- 
oratories, and Bechtel have designed a study in which 
technologies relating to existing systems are quanti- 
fied, logical next-step systems are characterized, and 
future potential advances are identified. The receiver 


metric, and direct absorption. Two plant performance 
levels are examined, 30 and 100 MW(sub e). Each 
concept is applied with common capacity factors, solar 
multiples, and types and sizes of heliostats at each 
performance level. Availability and uncertainty analy- 
ses are also performed. Annual production fig- 
ures are calculated using the SOLERGY computer 
code. Capital and Operation and Maintenance cost 
methodologies are mutually agreed upon in order that 
levelized energy cost calculations will be consistent for 
each power plant. During the course of this effort, fur- 
ther potential advances in central receiver technology 
have continued to become apparent. These possible 
areas for improvement will be described. An additional 
comparison is being made between central receivers 
and trough-based systems. 8 refs., 2 figs. 
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DE91013767/GAR PC A15/MF A02 
Solar Energy Research Inst., Golden, CO. 
SOLTECH 91: Volume 2. 
W. Traugott, R. Hewett, and D. Menicucci. Apr 91, 
— SERI/CP-250-4254-Vol.2, CONF-9103109- 

ol. 


Contract AC02-83CH10093 

SOLTECH ‘91 conference, Burlingame, CA (USA), 26- 
29 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


This document is a limited Proceedings, documenting 
the presentations given at the symposia conducted by 
the US Department of Energy’s (DOE) Solar Industrial 
—— and Solar Thermal Electric program at SOL- 
TECH91. The SOLTECH91 national solar energy con- 
ference was held at Burlingame, California during the 
period March 26--29, 1991. The Solar Energy Re- 
search Institute manages the Solar Industrial Program; 
Sandia National Laboratories (Albuquerque) manages 
the Solar Thermal Electric —_ The symposia 
sessions were as follows: (1) solar industrial program 
and thermal electric program overviews; current and 
near-term solar industrial applications; solar detoxifica- 
tion of organics in water; and solar thermal electric 
systems. For each presentation given in these sympo- 
sia, these fers provide a one- to two-page ab- 
stract and copies of the viewgraphs and/or 35 mm 
slides utilized by the speaker. Some speakers provid- 
ed additional materials in the interest of completeness. 
The materials presented in this document were not 
subjected to a peer review process. Individual papers 
have been cataloged separately. 


158,332 
DE91769485/GAR PC A03/MF A01 
ENEA, Portici (Italy). Centro Ricerche Fotovolitaiche. 

a deflessione fototermica per la de- 


nn 

states sensitivity determination). 
P\eenne, G. Nobile, A. Rubino, and E. Sansores. 
1990, 34p ENEA-RT-FARE-89-07, RT/FARE-89-7 
In Italian. 

U.S. Sales Only. 


An apparatus for photothermal deflection spectrosco- 
py was developed and set up at the CRIF lab of ENEA 
(Italian Commission for Nuclear and Alternative 
Energy Sources), Photovoltaic Research Center in 
Portici, Italy. The transport equations governing heat 
transfer phenomena, the experimental set up, and the 
calibration procedures are described in this paper. Re- 
sults are reported of measurements of the absorption 
coefficent, the density of localized states in the gap 
and the Urbach energy inferred by this technique for a 
series of thin film amorphous silicon germanium sam- 
ples in the whole range of Ge content. 
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DE91778878/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 
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Invertoren voor netkoppeling van kleine pv-syste- 
men. (Inverters for grid coupling of small photo- 
voltaic systems). 

A. T. Veltman. Apr 91, 15p ECN-RX-91-022 

in Dutch. 

U.S. Sales Only. 


A brief overview is presented of several types of invert- 
ers which can be applicated in grid connected photo- 
voltaic systems for small power capacities (< 10 kW). 
The impacts of the properties of the inverters dis- 
cussed on the harmonic distortion of the voltage of 
mains, on the supply of idle power and on the control- 
lability are dealt with. 2 figs., 6 refs. 
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DE91778879/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Computer program for the performance evalua- 
tion of maximum power point trackers. 

A. T. Veltman, R. Kloeckner, K. K. W. Geers, and J. 
Van Twisk. Apr 91, 15p ECN-RX-91-023 

U.S. Sales Only. 


Maximum power point tracking is an important issue in 
photovoltaics. Therefore a Pascal computer program 
has been developed to facilitate performance meas- 
urements on maximum power point trackers (MPPT’s) 
using an MS-DOS microcomputer with numeric co- 
processor and with a 12 bit high speed AD/DA board. 
The — can be used for different types of 
MPPT’s: those consisting of a regulator only as well as 
those integrated into a power electronic converter. 
Predefined patterns of insolation values and tempera- 
ture as well as the type of photovoltaic module to be 
used (i.e. its simulated behavior), can be chosen from 
a database. During the performance measurement 
session the behavior of the MPPT is sampled and 
stored every 0.5 to 5 milliseconds depending on the 
clock cycle of the microcomputer used. These data are 
compared afterwards with the optimum behavior, i.e. 
dynamic continuous operation in the maximum power 
point. As a result the degree of utilization of the photo- 
voltaic module or array obtained with the MPPT is ob- 
tained for realistic operation conditions. In addition, the 
behavior of the MPPT can be shown graphically, print- 
ed and compared with the behavior of other types of 
MPPT’s. MPPT performance measurement equipment 
is presented which allows test and comparison of 
MPPT’s under equivalent, predefined conditions. The 
equipment consists of a hardware simulator of prede- 
fined insolation and temperature patterns, of the par- 
ticular solar cells involved and of the electronic power 
conditioner to be connected between solar cells and 
the load. 4 figs., 5 refs. 


155,335 

DE91778880/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Equipment for testing of maximum power point 
trackers under variable, programmable conditions. 
A. T. Veltman, R. Kloeckner, K. K. W. Geers, and J. 
Van Twisk. Apr 91, 15p ECN-RX-91-024 

U.S. Sales Only. 


MPPT performance measurement equipment is pre- 
sented which allows test and comparison of MPPT’s 
under equivalent, predefined conditions. The equip- 
ment consists of a hardware simulator of predefined 
insolation and temperature patterns, of the particular 
solar cells involved and of the electronic power condi- 
tioner to be connected between solar cells and the 
load. The hardware uses an MS-DOS microcomputer 
with a numeric coprocessor and with 12 bit high speed 
AD and DA boards. The program used can be applied 
to different types of MPPT’s: those consisting of a reg- 
ulator only as weil as those integrated into a power 
electronic converter. 7 figs., 7 refs. 
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DE91788351/GAR PC A05/MF A01 
Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Luft- und Raumfahrt. 

Technologie solarer Weltraumkraftwerke. Kon- 
zeptdefinition und Simulation. (Technologies of 
solar power satellites. Concept definition and sim- 


ulation). 

G. R. Volkenandt. 1 Feb 91, 81p ILR-Mitt.-253(1991) 
In German. 

U.S. Sales Only. 


This ri describes the technology ‘Solar Power Sat- 
ellites’ (SPS) with main emphasis on the concept defi- 
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nition and system simulation. The simulation model 
acts as a forecast model which describes possible 
future developments of the use of the SPS-technology. 
A report of this kind is necessary because the state of 
the art increases and a systematic —— of gen- 
eral concepts with the consideration of all actual as- 
pects of the SPS-technology would be the ideal base 
for a following technology assessment process. This 
process should be initiated because of the long period 
(ten years) since the last assessment was made. This 
report concludes with a summary of the most impor- 
tant results. (orig.). 
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DES91792963/GAR PC A04/MF A01 
Pressesekretariatet for Vedvarende Energi, Aarhus 
(Denmark). 

Regionalt fremstoed for solvarme i Frederiksborg 
amt. (Regional promotion of solar heating in the 
Frederiksborg area). 

Jan 91, 7p NEI-DK-540 

In Danish. 

U.S. Sales Only. 


Solar heating systems have been found in Denmark 
since the seventies, and since 1979 the Danish gov- 
ernment has subsidized their installation. But the 
number of solar heating systems established has not 
increased nearly as much as was expected. Regional 
promotion does however tend to increase sales of 
solar equipment although targets have not been 
achieved. The promotion of solar heating equipment 
was aimed at owners of detached houses. (AB). (ERA 
citation 16:019894) 
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DE91792971/GAR PC A05/MF A01 
Nordvestiysk Folkecenter for Vedvarende Energi, 
Hurup (Denmark). 

Sol til gulvvarme paa adressen Nihoejevej 38, 
Oester Hornum, 9530 Stoevring. (Solar energy for 
the floor heating at the address Nihoejevej 38, 
Oester Hornum, 9530 Stoevring). 

P. Christensen, and C. Wesenberg. Dec 90, 82p NEI- 
DK-537, ISBN 87-7778-008-6 

In Danish. 

U.S. Sales Only. 


A presentation of a space heating system for a newly 
built or totally renovated detached houses in the coun- 
tryside. The system has been developed to cover the 
total heating demand by using local, renewable energy 
sources. Attention is given to energy conservation and 
economical operation and solar heating, surplus wood 
and electricity backup from a wind farm is made use of. 
Measurement of py ory and heat consumption 
is presented. (CLS). (ERA citation 16:020457) 


155,339 
N91-24651/2/GAR 

(Order as N91-24638/9/GAR, PC A08/MF 

A01) 

Fokker B.V., Schiphol-Oost (Netherlands). 
— Array Qualification Through Qualified Analy- 
sis. : 
J. Zijdemans, H. J. Cruijssen, and J. J. Wijker. cApr 


91, 11p 
In AGARD, Analytical Qualification of Aircraft Struc- 
tures 11 p. 


To achieve qualification is in general a very expensive 
exercise. For solar arrays this is done by a dedicated 
test program through which final qualification is 
achieved. Due to severe competition on the solar array 
market, cheaper means are looked for to achieve a 
qualified product for the customers. One of the meth- 
ods is to drastically limit the environmental test pro- 
gram and to qualify the solar-array structure against its 
environmental loads by analysis. Qualification by anal- 
ysis is possible. The benefits are that a significant 
amount of development effort can be saved in case 
such a powerful tool is available. Extensive testing can 
be avoided thus saving time and money. 


155,340 
N91-25060/5/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


01) 
Air Force Aero Propulsion Lab., Wright-Patterson AFB, 
OH 


Experiment M0003-4: Advanced Solar Cell and Co- 
a gome Analysis, an Overview (Abstract Only). 

T. M. Trumble. Jun 91, 1p 

In NASA,.Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 94. 


The experiment consists of 51 soe samples 
and 12 solar cell strings. Sixteen of the coverglass 
samples were on the leading edge and 16 on the trail- 
ing edge. An additional 16 samples were used as con- 
trol samples and were not flown. The scenario for anal- 
ysis was established for the coverglass. A photograph- 
ic and Namarski survey were taken. Selected sites 
were then analyzed using surface analysis techniques. 
The coverglass samples are analyzed in their dirty 
condition for optical transmission, reflectance, and ab- 
sorbance. The solar cells were visually inspected and 
photographed. Tape recorder data is analyzed and se- 
lected cell strings are evaluated for their electrical 
properties. 
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N91-25061/3/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


1) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Advanced Photovoltaic Experiment, $0014: Prelim- 
inary Flight Results and Post-Flight Findings (Ab- 
stract Only). 
Ps J. Brinker, J. R. Hickey, and D. K. Brasted. Jun 

1, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 95. 


The Advanced Photovoltaic Experiment (APEX) is an 
LDEF experiment designed to provide reference solar 
cell standards for laboratory measurements as well as 
to investigate the solar spectrum and the effects of 
long term exposure of solar cells to the LEO environ- 
ment. Silicon and gallium arsenide solar cells were 
flown with the appropriate instrumentation to periodi- 
cally measure cell performance and temperature. The 
experimental objectives, the design employed to real- 
ize these objectives and the solar cells and instrumen- 
tation selected for the flight are presented. A discus- 
sion of the flight data returned are included. Prelimi- 
nary results from the post flight analysis of the abso- 
lute a radiometer, the digital solar angle sensor, 
and the Barr Associates narrow bandpass optical fil- 
ters are also presented. The initial findings of work to 
determine the chemical nature of contamination layers 
on APEX are also presented. 


155,342 
N91-25062/1/GAR 
(Order as N91-24972/2/GAR, PC — 
01 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Durability Evaluation of Photovoltaic Blanket Ma- 
terials Exposed on LDEF Tray $1003 (Abstract 


Only). 

Ss. ie Rutledge, and R. M. Olle. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 96. 


Several candidate protective coatings on Kapton and 
uncoated Kapton were exposed to the LEO environ- 
ment on the LDEF in order to determine whether the 
coatings could be used to protect polymeric substrates 
from degradation in the LEO environment. These ma- 
terials are used for flexible solar array panels in which 
the polymer is the structural member that supports the 
solar cell and current carriers. Arrays such as these 
are used on the Hubble Space Telescope and will be 
used on Space Station Freedom. The results of the 
experiments are presented. 


158,343 
N91-25063/9/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


Messerschmitt-Boelkow-Blohm  G.m.b.H., 
(Germany, F.R.). 

Long Duration Exposure Facility (LDEF) Results 
(Abstract Only). 

L. Preuss. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 97. 


Munich 


Thermal control coatings, solar cells, and microme- 
teoroid capture cells were flown on the LDEF-Experi- 
ment S1002 to investigate the behavior of these com- 
ponents under space conditions and to collect micro- 
meteoroids and debris. The experiment and the com- 
ponents to be investigated are described. The visual 
inspections, electrical and thermooptical measure- 
ments as well as chemical and metallurgical investiga- 
tions conducted on the complete experiment as well 





as on _— components are described, analyzed and 
discussed. 
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N91-25072/0/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 


OCLIC/Optical Coating Lab., Inc., Santa Rosa, CA. 

Optical Performance of Exposed Solar Cell Covers 

(Abstract eg 

.- - . R. Selee, J. Dodds, and G. S. Long. 
un 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 

Retrieval Symposium Abstracts p 106. 


The characterization results of samples flown on the 
Long Duration Exposure Facility (LDEF) are discussed. 
These samples included both coated and uncoated 
fused silica and ceria glass substrates used in the 
manufacture of solar cell covers. The coatings com- 
prised a single-layer magnesium fluoride antireflection 
coating and an ail-dielectric high-reflector multilayer 
coating centered at 350 nm. Samples were mounted 
on both the leading and trailing surfaces of the LDEF 
for exposure to the environment of space. The optical 
properties of the coatings will be compared to control 
samples which were stored on the ground during the 
LDEF Mission. Results of Auger Electron Spectrosco- 
py and Rutherford Backscatter Spectroscopy meas- 
urements made on several of the coatings are present- 
ed to explain the effects of space on the chemical 
composition of the coatings. 


155,345 
PB91-209593/GAR 

(Order as PB91-209536/GAR, PC a 

01 


Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Contribution to Energy Conservation of Opaque 
Building Materials Exposed to Solar Radiation. 

S. Dilmac, and M. S. Akman. Dec 90, 2 

Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p18-21 Dec 90. 


In the study, effects of opaque building materials on 
the heating of buildings by the passive solar energy 
system have been investigated. The quantity of solar 
energy absorbed by surfaces and its transfer indoors 
have been the main subjects of the research. Relevant 
surface properties and structures of opaque building 
skin materials have been determined experimentally 
and theoretically according to the meteorological, geo- 
graphical and atmospheric characteristics of the re- 
gions. A laminar composite building element made of 
light and heavy materials has been suggested to 
obtain an efficient solution. 


General 
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DE90000872/GAR 
Argonne National Lab., IL. 
Proceedings of the seventh symposium on energy 
engineering sciences: Nonlinear mechanics and 
mechanical systems. 

Progress rept. 

1989, 249p CONF-8906112 

Contract W-31109-ENG-38 

Symposium on energy engineering sciences (7th), Ar- 
gonne, IL (USA), 19-21 Jun 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


PC A11/MF A02 


The Seventh Symposium on Energy Engineering Sci- 
ences was held on June 19--21, 1989 at the Argonne 
National Laboratory, Argonne, Illinois. These proceed- 
ings include the program, list of participants, and the 
papers that were presented during the eight technical 
sessions held at this meeting. This was the seventh 
such annual symposium sponsored by the Engineering 
Research Bag of the Office of Basic Energy Sci- 
ences of the US Department of Energy. As the title 
indicates, the central themes of this year’s meeting 
were Non-linear Mechanics and Mechanical Systems. 
Each year selected researchers in the DOE/BES Engi- 
neering Research Program are invited to present their 
research findings in such an open forum. By organizing 
around the two central topics principal investigators, 
their associates, and other interested parties can 
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engage in discussions and share thoughts on subjects 
of common interest. This format has been used in the 
Engineering Research Program in place of annual con- 
tractors’ meetings and has been extremely successful 
since its inception in 1983. The Symposium was orga- 
nized into eight technical sessions: two dealt with fluid 
flow, and two addressed design and control, the others 
dealt with non-linear systems, two-phase flow, heat 
transfer and solid mechanics. The breadth of topical 
material indicates the rich mixture of research support- 
ed by the DOE Engineering Program. The individual 
papers have been cataloged separately. (ERA citation 
15:001051) 
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DE$1002064/GAR PC A07/MF AO1 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Research and development entitled smart struc- 
tures for fossil energy applications. Final report. 
Maye rept. 

R. O. Claus. Dec 90, 126p DOE/MC/25159-2984 
Contract AC21-89MC25159 

Sponsored by Department of Energy, Washington, DC. 


Two different fiber optic sensors were considered for 
use in ceramic cross flow filters. The intensity-based 
sensor was tested with a great degree of success. 
Even with a computerized data acquisition system, the 
intensity-based sensor was unable to achieve the res- 
olution of the Fabry-Perot sensor. Another drawback 
of the intensity sensor is the hysteresis behavior ob- 
served over cyclic variation of temperature. We have 
determined that extrinsic Fabry-Perot fiber optic sen- 
sors can be used to measure thermal strains in ceram- 
ic cross-flow filters with accuracies of 0.1 (mu)m/m. 
The single ended approach of the reflective Fabry- 
Perot sensors is well suited for high thermal strain 
measurements; the results obtained show that the 
output of the fiber sensor tracks the temperature 
changes exactly as expected and shows no noticeable 
time lag between the measurand and the output signal. 
Sapphire fibers were manufactured with silica clad- 
dings and their spectral attenuation was measured. An 
intensity based sensor using sapphire fibers was fabri- 
cated and its performance calibrated. The success of 
the Fabry-Perot sensor has proved that such fiber 
optic sensors ere ideally suited for ‘‘smart structures” 
in fossil energy applications. 11 refs., 43 figs. 
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DE91013136/GAR 

Oak Ridge National Lab., TN. 
Conservation and Renewable Energy Program. 
Bibliography, 1991 Edition. 

Bibliography. 

K. H. Vaughan. May 91, 164p ORNL/CON-322 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This bibliography lists reports and selected papers 
published under the Oak Ridge National Laboratory 
Conservation and Renewable Energy Program from 
1986 through February 1991. Information on docu- 
ments published prior to 1986 can be obtained from 
ORNL. Most of the documents in the bibliography are 
available from Oak Ridge National Laboratory. 
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DE91013454/GAR PC A04/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Urban energy management today. Products and 
expertise of the Urban Consortium Energy Task 
Force, 1979-1989. 

Jan 90, 71p DOE/IR/05106-T159 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


Local government officials are continually searching 
for better means to manage expenditures in their oper- 
ating budgets and to realize efficiencies in their provi- 
sion of essential public services and facilities. Practical 
results from sound energy management actions can 
significantly reduce heating and cooling costs for 
public buildings, decrease energy requirements for 
water and wastewater treatment, find clean-burning al- 
ternative vehicular fuels, and aid cost management for 
commerce and industry. Innovative and proven tech- 
nologies exist now to capture revenues from the direct 
use or sale of energy created by wastewater and solid 
waste treatment and disposal processes. And new op- 
portunities are continually emerging. The reports listed 
in this Overview summarize projects conducted 
through the Urban Consortium Energy Task Force by 
local government staff who have defined and imple- 
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mented many of the energy strategies described 
above. Reports from their projects illustrate effective 
approaches to plan and implement these strategies, 
as well as software tools, surveys, and technical instru- 
ments valuable to other local government officials con- 
ducting similar projects. 
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DE91778825/GAR PC A05/MF A01 


— Energy Research Foundation ECN, 
etten. 

Tijdreeksen. Waarde, hoeveelheid en prijzen van 
energie en materialen. (Time 


energy and materials). 
W. G. Van Arkel, and C. H. Volkers. Feb 91, 90p 
ECN-I-91-018 
In Dutch. 
U.S. Sales Only. 


The Energy S Centre (ESC) of the Netherlands 
Energy Research Foundation collected a large amount 
of historical data on the quantity and price of the import 
and export of in particular ey carriers. Within the 
framework of ‘oject DATAMAN (data man- 
agement) PC-software has been developed to search 
the database. The database also holds data on materi- 
als and a number of economic quantities. Assumptions 
c.q. results of scenarios related to historical 
data can be made. user of the program can add 
other time series. This manual is a description of the 
computer program. In the appendix import and export 
data for the years 1960-1988 are presented for oil, nat- 
ural gas, electric power, coal, and uranium. Energy 
consumption data are presented for the years 1976- 
1988. Also import and export figures on materials are 
presented for the 1976-1984. Finally, data from 
the Dutch Energy look 1987 (NEV 87) are given for 
the scenarios Low, Medium and High for natural gas, 
coal and nuclear energy. 5 refs., 1 (ERA citation 
16:020380) 
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AD-A236 526/0/GAR PC A03/MF A01 
Army Lab. Command, Fort Monmouth, NJ. Electronics 
Technology and Devices . 

Impact of Clean Air in the 1990’s. 

Technical rept. Jan-Dec 90. 

P. C. Manz. Apr 91, 11p Rept no. SLCET-TR-91-7 


The legislative and executive branches of the Govern- 
ment have been working on a complete, comprehen- 
sive revision of the existing Clean Air statuses which 
would tighten pollution control on motor vehicle and 
industrial emission and establish compliance dead- 
lines for both industrial activities and individual states 
and regions. This revision of public policy is designed 
to reduce and/or eliminate the continued release of 
hazardous materials into the air from both fugitive and 
point effluent sources. The materials addressed are 
either hazardous or toxic to humans, terrestrial ani- 
mals, aquatic life, and the balanced ecosystems of the 
biosphere. The legislation is aimed at public health 
concerns and environmental impact. 
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DE90000494/GAR PC A06/MF A01 

Research Triangle Inst., Research Triangle Park, NC. 

Recovery of sulfur from hot gas desulfurization 
H 


| -emeemen p Final report. 

rogress rept. 

W. J. McMichael, and S. K. Gangwal. Apr 91, 119p 
DOE/MC/23260-2828 

Contract AC21-86MC23260 

Sponsored by Department of Energy, Washington, DC. 
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High-temperature desulfurization processes, which are 
being developed by METC, utilize regenerable mixed- 
metal sorbents, such as zinc ferrite, to remove re- 
duced sulfur compounds from coal gasifier gases. In 
order to meet environmental regulations and to assure 
the successful development of an economical hot gas 
desulfurization process using regenerable sorbents, 
the regenerator off-gas must be treated to convert 
most of the SO(sub 2) to a more environmentally ac- 
ceptable form of sulfur, such as elemental sulfur. The 
present study, which is the subject of this report, has 
been directed at developing techniques for this con- 
version. Two concepts for the conversion SO(sub 2) in 
the regenerator off-gas to elemental sulfur were ad- 
dressed in this study. In the first concept, which was 
considered in the first and second years of this study, 
the SO(sub 2) in the off-gas is adsorbed onto a sorbent 
at 550 to 700(degrees)C. The sulfated sorbent is then 
—— using a reducing gas to produce an H(sub 
2)S-rich gas suitable for the recovery of elemental 
sulfur in a Claus unit. In the second concept, which 
was studied in the second and third year of the con- 
tract, a near stoichiometric mixture of off-gas and re- 
ducing is reacted in the presence of a catalyst at 
550 to 700(degrees)C to produce elemental sulfur di- 
rectly in one step. 23 refs., 18 figs., 27 tabs. 


155,353 
DE90009738/GAR PC A03/MF A01 
New York Univ. Medical Center, NY. 

Particle deposition in human and canine tracheo- 
bronchial casts. Progress report. 

1990, 29p DOE/ER/60592-T3 

Contract FG02-87ER60592 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


To predict deposition efficiency, knowledge is required 
of — morphometry and the distributions of inhaled 
airflow. The latter are expected to vary with flow rate 
and detailed measurements are needed to quantitate 
this parameter in the human and dog models. These 
data should provide essential input for the develop- 
ment of modifying factors in incorporate flow depend- 
ent, non-homogeneous mass transfer needed for 
quantitative dosimetry. Full morphometric and inhala- 
tion flow distribution measurements on the human and 
canine airway casts were completed in the current 
grant period. The work provided new quantitative data 
of airflow distribution in a realistic central airway cast 
for two species and for two different airflow patterns; 
steady inspiratory flow and pulsatile inspiratory flow. 
The work is summarized in this paper. Ten cast deposi- 
tion experiments have been completed to date. (ERA 
citation 15:031593) 
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DE91002001/GAR 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Evaluation of dust cake filtration at high tempera- 
ture with effluence from an atmospheric fluidized- 
bed combustor. Technical note. 

R. A. Dennis. Aug 90, 115p DOE/METC-91/4105 


In the spring of 1989, two separate test series were 
simultaneously conducted at the US Department of 
Energy’s (DOE’s) Morgantown Energy Technology 
Center (METC) to examine applied and fundamental 
behavior of dust cake filtration under high temperature 
and high pressure (HTHP) conditions. The purpose 
was to provide information on dust-cake filtration prop- 
erties to gas stream cleanup researchers associated 
with the Tidd 70 ——s (MW) pressurized fluidized- 
bed combustor (PFBC). The two test facilities included 
(1) a high-pressure natural-gas combustor with inject- 
ed particulate, which was fed to two full-size candle 
filters; and (2) an atmospheric fluidized-bed combustor 
(AFBC) with coal and limestone sorbent to generate a 
particulate-laden combustion exhaust gas, which was 
sent to a single full-size candle filter and a small-scale 
disc filter. Several major conclusions from these stud- 
ies are noted below. On average reducing the mean 
particulate size by 33% and the associated loadin 
carried in the filtrate will increase the dust cake specif- 
ic flow resistance (K(sub 2)) by 498%. High-tempera- 
ture and high-pressure filtration can be successfully 
performed with ceramic candle filters at moderate fil- 
tration face velocities and reasonable system pressure 
drops. Off-line filter cleaning can produce a filter 
system with a higher apparent permeability than that 
produced from on-line filter cleaning at the same face 
velocity. 19 refs., 89 figs., 13 tabs. 
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Duct injection technology prototype development. 


Materials corrosion report. 

S. L. Harper. Jul 90, 51p DOE/PC/88852-T3 
Contract AC22-88PC88852 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
ed. 


Duct Injection systems remove the sulfur dioxide from 
flue gas streams by injecting a wet or dry sorbent in the 
flue gas. Calcium hydroxide is injected as a sorbent 
which reacts with sulfur dioxide in the flue gas to form 
a calcium sulfite compound. The major material con- 
cerns are: Corrosion from condensing flue gas (wall 
wetting) and underdeposit damage from deposited fly 
ash and calcium sulfite. Weld corrosion is also a con- 
cern; erosion from slurry injection of the chemical sor- 
bent; and cracking of ceramic components from ther- 
mal cycling. Some components have a ceramic coat- 
ing, such as aluminum oxide to provide protection from 
the highly erosive environment at the slurry injection 
sites. These components crack and fail prematurely 
because of thermal cycling. This test program was de- 
signed to determine the corrosion rates of the duct in- 
jection construction materials in a range of environ- 
ments. Carbon steel and Corten A are alloys presently 
used as the ductwork material. Because the majority of 
installations of duct injection systems will be retrofits, it 
is appropriate to evaluate carbon steel and Corten cor- 
rosion behavior in this test program. Stainless steel 
(300 series) is a bolt and hanger material in existing 
duct structures and also a possible duct material. Has- 
telloy C-276, a nickel-based alloy, is being used in 
highly corrosive areas of wet scrubbers. A two-part 
test program was designed to meet the goals of this 
test program. First, retort tests were used to evaluate 
the corrosion behavior of materials under conditions 
closely simulating expected service environments. 
Second, electrochemical corrosion tests were per- 
formed to evaluate the effect of chlorides, oxygen, and 
pH upon corrosion rates. 6 refs., 11 figs., 7 tabs. 
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Massachusetts Inst. of Tech., Cambridge. 

Kinetics of sulfation of calcium oxide. Final report. 
ee rept. 

A. D. Sarofim, and J. P. Longwell. Nov 90, 62p DOE/ 
PC/89754-T1 

Contract FG22-89PC89754 

Sponsored by Department of Energy, Washington, DC. 


The sulfation of calcium oxides, used to absorb sulfur 
dioxide from flue gas, is being studied. Different sizes 
of nonporous calcium oxide were used to investigate 
the mechanism of sulfation. At low conversion, the ki- 
netic rate was measured and agreed with literature 
values. The activation energy is 18 kcal/mol. The 
order of SO(sub 2) dependence was found to be 0.52. 
At high conversion, product layer diffusion controls; 
however, sintering affected the predictions. The rate- 
controlling mechanism is ionic diffusion through two 
parallel paths. Large particles exhibit crystal bound- 
aries in the product layer, providing fast diffusion 
paths. The activation energy in this case is 28 kcal/ 
mol, and the SO(sub 2) order is 0.2. Smaller particles 
are controlled by bulk diffusion, with an activation 
energy of 40 kcal/mol, and an order of 0.25. 25 refs., 
26 figs., 2 tabs. 
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Recent advances in flue gas desulfurization tech- 
nologies. 

Y. S. Pan. 1991, 112p DOE/PETC/TR-91/4 


Recent advances in flue gas desulfurization (FGD) 
technologies are reported. The technological ad- 
vances include conventional wet FGD system im- 
provements, advanced wet FGD system development, 
spray dryer system operations, technologies for fur- 
nace sorbent injections, post-combustion dry technol- 
ogies, combined SO(sub 2)/NO(sub x) technologies, 
and several emerging FGD technologies. In addition, 
progress of ioe utilization that affects the oper- 
ating cost of FGD systems is described. Economics of 
some commercially available and nearly maturing FGD 


technologies is also discussed. The materials included 
in this report are obtained from technical presentations 
made through September 1990, at several national 
and international conferences. This report is intended 
to document current advances and status of various 
FGD technologies. 101 refs., 16 figs. 
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Cyclone a Corrosion evaluation. 
— report, September 1, 1990-November 30, 
1990. 


Progress rept. 

H. Farzan, and L. D. Paul. 1990, 16p DOE/PC/ 
90176-T9 

Contract FG22-90PC90176 

Sponsored by Department of Energy, Washington, DC. 


Reburning is an emerging NO(sub x) reducing technol- 
ogy which offers cyclone boiler owners a promising al- 
ternative to the more expensive flue gas cleanup tech- 
niques. Pilot-scale test results have shown that the 
corrosive H(sub 2)S gas can evolve during reburn. This 
can pose a potential problem and concern in retrofits 
burning high-sulfur Illinois coals. This research pro- 
gram is intended to assess tube corrosion under simu- 
lated reburning conditions (temperature, stoichiome- 
try, and H(sub 2)S concentration). Performance of ex- 
isting carbon steel as well as other alloys will be tested 
and compared. 1 fig. 
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Environmental monitoring for the DOE Coolside 

and LIMB Demonstration Extension Project. Final 

report, February, March and April 1990. 
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The purpose of this document is to present environ- 
mental monitoring data collected during the US De- 
partment of Energy Limestone Injection Multistage 
Burner (DOE LIMB) Demonstration Project Extension. 
The objective of the LIMB program is to demonstrate 
the sulfur dioxide (SO(sub 2)) and nitrogen oxide 
(NO(sub x)) emission reduction capabilities of the 
LIMB system. The LIMB system is a retrofit technology 
to be used for existing coal fired boilers equipped with 
electrostatic precipitators (ESPs). This report is orga- 
nized as follows: Section 1.0 is the Introduction; Sec- 
tion 2.0 presents a Summary of the project for the 
stated reporting period; Section 3.0 discusses the 
LIMB Process and the Project Status; Section 4.0 pre- 
sents Source Monitoring Information; Section 5.0 pre- 
sents Ambient Monitoring Information; Section 6.0 _ 
sents the Health and Safety related information; - 
tion 7.0 discusses the Compliance Monitoring Status; 
Section 8.0 discusses Quality Assurance/Quality Con- 
trol Results, and; Section 9.0 presents Monitoring 
Problems and Recommendations for Change. All sup- 
rr material is presented in the appendices. 5 figs., 
11 tabs. 
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M. K. Clemens, and W. F. Podolski. 1991, 22p ANL/ 
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International conference on fluidized bed combustion 
(11th), Montreal (Canada), 21-24 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 


In this paper, Argonne National Laboratory (ANL) and 
Sargent & Lundy (S&L) have identified and evaluated 
differences between a circulating fluidized bed com- 
bustion (CFBC) facility that burns a cleaning plant 
washed coal and one that burns the mine-run parent 
coal. The differences between the quantities of air- 
borne emissions have been determined. The chemical 
composition, amounts, and suitability of the ash for 
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landfill disposal have also been evaluated. The pro- 
duction and disposition of the United States Environ- 
mental Protection Agency (US EPA) identified toxic 
elements, AS, BA, Cd, Cr, Pb, Hg, Se, and Ag, have 
been examined in order to determine concentrations 
and potential for environmental contamination. 7 refs., 
7 figs., 6 tabs. (ERA citation 16:019524) 
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Binding and catalytic reduction of NO by transition 
metal aluminosilicates. Technical progress report, 
December 1990-February 1991. 

K. Klier, R. G. Herman, and S. Hou. Mar 91, 22p 
DOE/PC/89784-6 

Contract FG22-89PC89784 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research is to provide the scientif- 
ic understanding of processes that actively and selec- 
tively reduce NO in dilute exhaust streams, as well as 
in concentrated streams, to N(sub 2). Experimental 
studies of NO chemistry in transition metal-containing 
aluminosilicate catalysts are being carried out with the 
aim of determining the chemical rules for NO reduction 
on non-precious metals. The catalyst supports chosen 
for this investigation are A and Y zeolites, mordenite, 
and monoliths based on cordierite. The supported 
transition metal cations that will be examined are prin- 
Cipally the first row redox metals, .— Cr(ll), Mn(li), 
Fe(II), Co(il), Ni(II), Cu(II), and Cu(l). The reactions of 
interest are the reductions of NO by H(sub 2), CO, and 
CH(sub 4), as well as the disproportionation of NO. 
Co(Il)-exchanged A zeolites = 1.3 and 3.9 Co ions 
per unit cell have been prepared. These samples have 
been characterized by diffuse reflectance spectrosco- 
py. NO adsorption confirmed the accessibility of the 
trigonal surface cations. The volumetric measurement 
showed that almost 3 NO molecules were adsorbed by 
each Co(II) cation. The NO adsorption is strong and 
reversible. 4 figs. 


155,362 

DE$1011292/GAR PC A03/MF A01 
Research-Cottrell, Inc., Somerville, NJ. Environmental 
Services and Technologies Div. 

Evaluation of a pre-charging pulse-jet filter for 
small combustor particulate control. Quarterly 
report, September-November 1990. 

i oe rept. 

J. M. Quimby. Mar 91, 50p DOE/PC/89807-T3 
Contract AC22-89PC89807 

Sponsored by Department of Energy, Washington, DC. 


The objective of this test program is the performance 
and economic evaluation of a pre charged-pulse jet 
filter as the principal particulate control device for a 
commercial or industrial scale coal fired combustor. 
Performance factors that will be considered are the ef- 
fects of particle charge, air/cloth ratio, fabric types, 
percent humidity and inlet particulate loading on fine 
particle collection efficiency, and pressure drop. Eco- 
nomic factors that will be considered are capital costs, 
energy and other operating costs, and maintenance 
costs. 
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Volatile Organic Compound (VOC) Air Monitoring 
Program design for the Waste Isolation Pilot Plant. 
L. Frank, M. Crawley, and R. Zimmer. 1991, 33p 
DOE/WIPP-90-023C, CONF-910270-56 

Contract AC04-86AL31950 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 oe by Department of Energy, Washing- 
ton, DC. 


The Waste Isolation Pilot Plant (WIPP) Volatile Organic 
Compound (VOC) Monitoring Program has been de- 
veloped as part of the Department of Energy’s (DOE’s) 
No-Migration Variance petition submitted to the Envi- 
ronmental Protection Agency (EPA). The program is 
designed to demonstrate that there will be no migra- 
tion of hazardous chemicals past the unit boundary in 
concentrations which exceed any health-based stand- 
ards. The monitoring program will use EPA compendi- 
um Method TO-14. Both air and carbon sorption media 
samples will be collected as part of the program. 
Eleven separate monitoring sites have been selected 
where both 24-hour integrated and 1-hour grab sam- 
ples will be collected and analyzed for five target com- 
pounds. The bin-scale experimental test rooms will be 
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configured with a gas collection manifold and an acti- 
vated carbon sorption bed to remove VOCs before 
they can be emitted into the WIPP underground atmos- 
phere. 10 refs., 4 figs., 7 tabs. 
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The sources of urban air pollution were well known and 
documented, but standard practice in estimating the 
specific contribution of these sources (hence their ap- 
propriate respective roles in scaling back emissions) 
has been found in many instances to be no more pre- 
cise now than in the late 1970s, as development of the 
last major round of State Implementation Plans (SIPs) 
was underway around the nation. In particular, tech- 
niques of estimating (and forecasting) emissions from 
transportation sources in specific urban areas, with the 
possible exception of those in California, have not pro- 
gressed significantly in ten years. Reasons for this are 
numerous, |..any of which have been beyond the con- 
trol of the responsible state and regional agencies, but 
the fact remains that significant imprecision in urban- 
scale transportation emissions modeling persists at 
the very time that greater precision is most needed, 
driven by the relatively stringent control requirements 
for chronic and severe air quality non-attainment 
areas. The objective of this paper is to identify possible 
ways for state and regional planners to improve esti- 
mation of mobile source emissions without the need 
for substantially more resources than would have to be 
allocated in any case to compliance with requirements 
of the 1990 Clean Air Act Amendments (CAAA), and 
by using tools and data sources that are already “on 
the shelf.” 12 refs. 
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Environmental assessment: Low NOx/SOx burner 
retrofit for utility cyclone boilers. Clean coal tech- 
nology program. 

Feb 91, 45p DOE/EA-0455 


The purpose of the proposed action is to fund the 
design, construction and operation of a technology 
that has the potential to reduce emissions of NO(sub 
x) and SO(sub 2) from coal combustion. TransAlta Re- 
sources Investment Corporation’s Project would dem- 
onstrate a retrofit combustion technology for effective 
low-cost control of NO(sub x) and SO(sub 2) from coal 
combustion. TransAlta Resources Investment Corpo- 
ration’s Project would demonstrate a retrofit combus- 
tion technolog, for effective low-cost control of 
NO(sub x) and SO(sub 2) emissions from a full-scale 
cyclone utility boiler firing a bituminous coal. Specific 
objectives include: Retrofit a full-scale utility cyclone 
boiler using TransAlta’s Low NO(sub x)SO(sub x) 
(LNS) Burner; evaluate the long-term durability, oper- 
ability, and reliability of the LNS Burner in the ope iting 
environment of an existing utility; Demonstrate the 
LNS Burner’s control of SO(sub 2) emissions against a 
criterion of 70% or greater SO(sub 2) reduction when 
burning high sulfur midwestern bituminous coals, with 
a project goal of meeting the New Source Perform- 
ance Standards (NSPS) of 90% SO(sub 2) control; 
Demonstrate the LNS Burner’s control of NO(sub x) 
emissions with a project goal of NO(sub x) emissions 
less than 0.2 Ib/MMBtu when burning high-sulfur mid- 
western bituminous coals; and Demonstrate the LNS 
Burner’s effect on cyclone boiler full-load heat rate. 
Described in the remainder of this report are the 
project location, existing operations at the Marion 
ower Station, the LNS Burner technology, activities 
«wolved in the demonstration project, and environ- 
mental impacts. 
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Role of new wood energy crops in mitigation of 
fossil CO2 emissions. 

L. L. Wright. 1990, 34p CONF-9010366-1 

Contract AC05-840R21400 

1990 conference on biomass for utility applications, 
Tampa, FL (USA), 23-25 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Wood energy crops have a significant potential for per- 
manently mitigating carbon dioxide buildup in the at- 
mosphere. Woody crops can be grown as “dedicated 
energy crops” to substitute for fossil feedstocks in pro- 
duction of electricity and liquid fuels. Based on avail- 
able production technologies, a conservative estimate 
of the available US land base (14 million hectares), 
and the assumption that biomass would replace coal in 
electricity generation, approximately 74 million tonnes 
(or megagrams) of fossil fuel carbon releases could be 
displaced. This is about 6% of current annual US emis- 
sions. The production technology assumption is that 
biomass yields averaging 14.1 Mg ha(sup (minus)1) 
yr(sup (minus)1) can be obtained. Such yields are 
achievable on cropland in the Pacific Northwest, Mid- 
west/Lake States, and in the Southeast if appropriate 
woody and herbaceous crops are matched to the sites 
and established with best available techniques. Higher 
yields and/or application of the technology to a larger 
land base are possible with further genetic develop- 
ment of energy crops. Yields greater than 20 Mg 
ha(sup (minus)1) yr(sup (minus)1) have been observed 
in experimental trials of selected varieties of trees and 
herbaceous crops. Estimation of the economically 
viable land base available for producing energy crops 
is difficult due to uncertainty about energy prices, 
market penetration, and conversion technologies. 
However, analysis suggests that the land base avail- 
able for energy crops could easily be greater than 14 
million hectares. 20 refs., 5 figs., 7 tabs. 
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Microbial reduction of SO2 and NOx as a means of 
by-product recovery/disposal from 

processes for the desulfurization of flue gas. 
Technical progress report, December 11, 1990- 
March 11, 1991. 

K. L. Sublette. 1991, 899 DOE/PC/90096-T1 
Contract FG22-90PC90096 

Sponsored by Department of Energy, Washington, DC. 


This report describes the reduction of sulfur dioxide 
and nitrogen oxides from flue gas by microorganisms. 
19 refs., 11 figs., 19 tabs. (CBS) 
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To determine the potential environmental persistence 
and toxic effects of agent simulants Diethyl Malonate 
(DEM) and Methyl! Salicylate (MS), plants, soils, earth- 
worms, and oil microbial populations were exposed to 
projected aerosolized simulant concentrations of (ap- 
proximately)100 (low) and (approximately)1000 (high) 
mg/m(sun 3). Both simulants exhibited biphasic resi- 
dence times on foliar and soil surfaces following aero- 
sol exposure. Half-times of DEM on soil and foliar sur- 
faces were 1 to 3 h and 5 to 22 H, respectively, and 2 
to 2 h and 5 to 31 h for the MS, r ively. Persist- 
ence was longer on the foliar surfaces than that of the 
soils. Both simulants proved phytotoxic to vegetation 
with a lower threshold of 1 to 2 (mu)m/cm(sup 2) for 
the MS versus that of 10 (mu)g/cm(sup 2) for the 
DEM. However, neither significantly affected chioro- 
plast electron transport in vitro at concentrations of up 
to 100 (mu)g/mL. Results from in vitro testing of DEM 
indicated concentrations below 500 (mu)g/g dry soil 
generally did not adversely impact soil microbial activi- 

, while the theshold was 100 (mu)g/g dry soil for MS. 

arthworm bioassays indicated survival rates of 66% 
at soil doses of 204 (mu)g DEM/cm(sup 2) soil and 
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86% at soil doses of 331 (mu)g MS/cm(sup 2). 8 refs., 
1 fig., 8 tabs. 
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an combustors with injected lime or limestone 
are being considered as replacements for convention- 
al coal burners. They have advantages in that they can 
be staged to reduced NO(sub x) and So(sub x) emis- 
sions. Lime or limestone are the currently preferred 
sorbent materials but iron oxide, as an alternative to 
lime or limestone may be effective not only as a desul- 
furizing agent, but, under the right conditions of — 
— it can act as a flux produce a glassy be 
is glassy slag should be dense and environmental 
inert. In this ri ing period work has focused on 
testwork ~ glass combustor with some empiri- 
cal work on the solids feeder. The 4” diameter glass 
combustor has been found to be a very useful tool for 
examining flame structure and behavior as a function 
of design and operating parameters. Considerable 
progress in the understanding of stable operating re- 
gimes has been achieved and further work is planned 
to develop clearly defined regions of stability. Con- 
struction of a prototype feeder for controlled feeding of 
solids at low flow rates was completed and some pre- 
liminary testwork carried out. The concept of an air jet 
assisted flow in the feeder discharge cone to avoid 
bridging appears to be successful. Further testwork to 
establish flow rate ranges and flow stability are 
planned. 1 fig. (ERA citation 16:019507) 
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Slagging combustors with injected lime or limestone 
are being considered as replacements for convention- 
al coal burners. They have advantages in that they can 
be staged to reduced NO(sub x) and SO(sub x) emis- 
sions. Lime or limestone are the currently preferred 
sorbent materials but iron oxide, as an alternative to 
lime or limestone may be effective not only as a desul- 
furizing agent, but, under the right conditions of — 
= it can act as a flux to produce a glassy slag. 
his glassy slag should be dense and environmental 
inert. In this reporting period major progress has been 
made with the glass burner testwork and operating pa- 
rameter windows defined for stable y re condi- 
tions. The optimal design for rotating flow generation 
has still not been achieved and further work is planned 
in this area. A second possible burner geometry was 
identified and verified on the glass burner system. Fur- 
ther refinements in the vortex drive design have also 
been explored. In this quarter more emphasis was 
placed on completing the feeder system. The unit built 
on the basis of the earlier air jet assisted discharge 
cone design has been completed. Commissioning and 
calibration testwork was also completed this quarter. 7 
refs., 11 figs., 2 tabs. (ERA citation 16:019508) 
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This report documents progress through May 16, 1990 
in the marketing of the Mobile ‘Kk’ filter. This air filter 
traps fine particulates. A total number of 167 of the 
filter units have been sold. An effort to increase sales 
by lowering the cost of the units by delivering the filters 
unassembled is under way. (GHH) 
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Molten salt processing of mixed wastes with 
offgas condensation. 

J. F. Cooper, W. Brummond, J. Celeste, J. Farmer, 
and C. Hoenig. 13 May 91, 25p UCRL-JC-107288, 
CONF-910559-5 

Contract W-7405-ENG-48 

Annual international incineration conference: environ- 
mental concerns and controls (10th), Knoxville, TN 
(USA), 13-17 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


We are developing an advanced process for treatment 
of mixed wastes in molten salt media at temperatures 
of 700--1000(degrees)C. Waste destruction has been 
demonstrated in a single stage oxidation process, with 
destruction efficiencies above 99.9999% for many 
waste categories. The molten salt provides a heat 
transfer medium, prevents thermal surges, and func- 
tions as an in situ scrubber to transform the acid-gas 
forming components of the waste into neutral salts 
and immobilizes potentially fugitive materials by a 
combination of particle wetting, encapsulation and 
chemical dissolution and solvation. Because the 
offgas is collected and yed before rel , and 
wastes containing toxic and radioactive materials are 
treated while immobilized in a condensed phase, the 
process avoids the problems sometimes associated 
with incineration processes. We are studying a poten- 
tially improved modification of this process, which 
treats oxidizable wastes in two stages: pyrolysis fol- 
lowed by catalyzed molten salt oxidation of the pyroly- 
sis gases at ca. 700(degrees)C. 15 refs., 5 figs., 1 tab. 
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Effluent testing for the Oak Ridge Mixed Waste In- 
cinerator: Emissions test for August 27, 1990. 

W. D. Bostick, D. H. Bunch, L. V. Gibson, D. P. 
Hoffmann, and J. L. Shoemaker. 1991, 28p K/QT- 
389/OP, CONF-910559-4 
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On August 27, 1990, a special emissions test was per- 
formed at the K-1435 Toxic Substance Control Act 
Mixed Waste Incinerator. A sampling and analysis plan 
was implemented to characterize the incinerator waste 
streams during a 6 hour burn of actual mixed waste. 
The results of this characterization are summarized in 
the present report. Significant among the findings is 
the observation that less than 3% of the uranium fed to 
the incinerator kiln was discharged as stack emission. 
This value is consistent with the estimate of 4% or less 
derived from long-term mass balance of previous oper- 
ating experience and with the value assumed in the 
original Environmental Impact Statement. Approxi- 
mately 1.4% of the total uranium fed to the incinerator 
kiln appeared in the aqueous scrubber blowdown; 
about 85% of the total uranium in the aqueous waste 
was insoluble (i.e., removable by filtration). The majori- 
ty of the uranium fed to the incinerator kiln appeared in 
the ash material, apparently associated with phospho- 
rous as a sparingly-soluble species. Many other metals 
of potential regulatory concern also appeared to con- 
centrate in the ash as sparingly-soluble species, with 
minimal partition to the aqueous waste. The aqueous 
waste was discharged to the Central Neutralization Fa- 
cility where it was effectively treated by coprecipitation 
with iron. The treated, filtered aqueous effluent met 
Environmental Protection Agency interim primary 
drinking water standards for regulated metals. 4 refs., 
2 figs., 10 tabs. 
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Many hazardous gases used in the photovoltaic cell 
industry are heavier than air. Following an accidental 
release, their dispersion in air, differs from the disper- 
sion of a neutrally buoyant gas and, as such, it requires 
special consideration. This report reviews and evalu- 


ates basic theoretical models and selected computer 
codes. Model results also are compared with experi- 
mental data. Dispersion of selected releases from a 
hypothetical photovoltaic cell manufacturing facility 
are modeled using several computer codes for the dis- 
persion of heavy gas and neutrally buoyant gas. Using 
the buoyant gas code for simulations of heavy gas 
greatly overestimates the distances a heavy gas cloud 
travels under the worst meteorological conditions until 
it — to concentrations that are harmless. 30 refs., 
10 tabs. 
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The high-level nuclear waste regulations pertaining to 
gaseous release of carbon-14 from a repository should 
be changed to allow greater release, for several rea- 
sons. Some of them are as follows. First, the total 
amount of carbon-14 that would be placed in a reposi- 
tory is small compared to that produced naturally in the 
atmosphere by cosmic rays. Second, the dose that 
would result to an individual from total release of re- 
pository carbon-14 would be very small compared to 
that from natural radiation sources and would be well 
below the “Below Regulatory Concern” criterion. 
Third, the limits on gaseous carbon-14 release from a 
repository have been set unreasonably low compared 
to the limits set for carbon-14 release from other fuel 
cycle facilities. Fourth, the additional cost for waste 
packages to atternpt to meet the regulations for 
carbon-14 release would likely be of the order of a bil- 
lion dollars or more, too high to be justified by the small 
reduction in dose that might result. 32 refs. 
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Slagging combustors with injected lime or limestone 
are being considered as replacements for convention- 
al coal burners. They have advantages in that they can 
be — to reduce NO(sub x) and SO(sub x) emis- 
sions. Lime or limestone are the currently preferred 
sorbent materials but iron oxide, as an alternative to 
lime or limestone, may be effective not only as a desul- 
furizing agent, but, under the right conditions of oxygen 
potential, it can act as a flux to produce a glassy slag. 
This glassy slag should be dense and environmentally 
inert. In this reporting period, major progress has been 
made towards completion of the equipment configura- 
tion for the sorbent comparison test program. The 
glass burner unit has been used for further flame struc- 
ture work and for preliminary visual tests to observe 
the trajectories of injected taconite and to examine as- 
pects of gas chemistry control. This work together with 
the earlier flame stability studies, was used to define 
design parameters for the steel test combustor. Since 
the optimal configuration for the center drive system 
has still not been finalized, flexibility for this detail was 
included in the design. The steel test burner has been 
constructed with two center drive options at this stage. 
Control of the central core of the double vortex com- 
bustion column has been shown to be of critical impor- 
tance in managing the solids trajectories and hold up. 
2 figs. (ERA citation 16:019509) 
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DE91013912/GAR PC A03/MF A01 
Tennessee Univ. Space Inst., Tullahoma. 
Anion-exchange resin-based desulfurization proc- 
ess. Quarterly technical progress report, January 
1, 1991-March 31, 1991. 

A. C. Sheth, and S. D. Strevel. 1991, 27p DOE/PC/ 


90309-2 
Contract FG22-90PC90309 
Sponsored by Department of Energy, Washington, DC. 





The University of Tennessee Space Institute (UTS!) 
has been directed to further develop an anion-ex- 
change, resin-based desulfurization concept that has 
been developed and tested on a limited scope for fea- 
sibility. From environmental as well as the economic 
viewpoints, it is necessary that the soluble sulfates of 
alkali metal sorbents be desulfurized (regenerated) 
and recycled to make regenerative flue gas desulfuri- 
zation options more attractive. In order to achieve this, 
a low-temperature, low-cost desulfurization process to 
reactivate spent alkali metal sorbents is necessary. 
During the reporting period, January 1, 1991--March 
31, 1991, the following progress has been made: (1) A 
batch mode screening procedure was developed to 
evaluate performance of candidate resins, relatively 
easily and quickly. (2) Using this procedure, screenin 

experiments were carried out for IRA-68 (base case 
and IRA-35 resins. From preliminary results, IRA-68 
resin appears to perform better than the IRA-35 resin. 
Also, both the resins appear to maintain their SO(sub 
4)(sup 2(minus)) ion capacity very well, up to 4 cycles. 
(ERA citation 16:019512) 
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DE$1778827/GAR PC A08/MF A01 

— Energy Research Foundation ECN, 
etten. 

Acidification research at ECN. Contribution to the 

Dutch Priority Program on Acidification. 

J. Slanina, B. G. Arends, M. P. Keuken, A. C. 

Veltkamp, and Dec 90, 169p ECN-C-90-064 

U.S. Sales Only. 


Results are presented of acidification research at 
ECN, performed within the framework of the Dutch Pri- 
ority Programme on Acidification. This report covers 
the period April 1988 to June 1990. Within the acidifi- 
cation program at ECN four fields of study can be dis- 
tinguished: dry and wet acidic deposition; pollutants in- 
corporated in fog and dew; interaction between acidic 
deposition and soil; and, modeling and evaluation of 
results. Automated denuder systems have been devel- 
oped for measurements of ambient concentrations of 
acidifying components. These instruments have been 
applied in EUROTRAC- and EC-field campaigns and in 
field studies at two test localities of the national pro- 
gram: Speuld and Kootwijk. Rain has been sampled 
with wet-only samplers in nested configurations at 
Bilthoven, Den Helder and Schagerbrug to investigate 
the influence of outliers on estimates of wet deposi- 
tion. For sampling of dew two instruments are currently 
under development: a sampler which generates dew 
on a cooled —— plate and a sampler that collects 
dew from grass. The composition of dew in Petten was 
determined and the results were statistically analysed. 
Fog was sampled at Petten and at Speuld using a cy- 
clone activated by an optical fog detector. The impact 
of polluted fog on vegetation has been examined in fog 
chambers where young trees were treated with sul- 
phite-containing fog. The interaction between acidic 
components and soil or vegetation was investigated 
using (sup 15)N-labeled compounds. The isotopic 
analyses were provided to support the acidification re- 
search at other institutes. Models have been devel- 
oped to describe the incorporation of pollutants in dew 
and to estimate the additional wet deposition under 
plumes of a coal-fired power plant equipped with wet 
desulfurization systems. (Abstract Truncated) (ERA ci- 
tation 16:021565) 


155,379 

DE91778828/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Selective catalytic reduction of NO/NO2 with NH3. 
G. Tuenter, H. G. P. Muller, and L. J. M. 
Snepvangers. Feb 91, 45p ECN-C-91-005 

U.S. Sales Only. 


It has been demonstrated that on a commercial grade 
deNO(sub x) catalyst, the equimolar reduction of 
NO(sub x) is much faster than in the cases of either 
pure NO or pure NO(sub 2). NO however, being the 
predominant NO(sub x) component in flue gases, must 
be partly oxidized to NO(sub 2) prior to entering the 
catalytic reactor. The aim of the project is to evaluate 
the perspective of a modified selective catalytic proc- 
ess to reduce NO(sub x) emissions from flue gas. The 
modified process is based on the equimolar NO/ 
NO(sub 2) reduction, including a partial oxidation of 
NO. The experimental program of the project is con- 
cerned with the determination of the rate of equimolar 
reduction on different catalysts and under conditions 
relevant for large scale applications. It is concluded 
from this project that the rate of reduction of an equi- 
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molar NO/NO(sub 2) gas mixture is higher than the 
reduction of NO which in term is higher than the reduc- 
tion rate of NO(sub 2). However, attaining an equimo- 
lar composition in the flue gas is, for the modification 
processes considered, hardly feasible, if economical 
aspects are taken into consideration. Development of 
cheap processes for flue gas composition modification 
with respect to the NO(sub 2) content like catalytic oxi- 
dation of NO is concluded to be an essential step to 
arrive at a commercially attractive modification of the 
SCR process. A description of the experimental pro- 
gram along with the results and the final conclusions is 
given. 8 figs., 7 tabs. (ERA citation 16:019957) 
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DE91778864/GAR PC A04/MF A01 

— Energy Research Foundation ECN, 
etten. 

Challenge of drastic CO2 reduction. Opportunities 

for new a technologies to reduce CO2 emis- 

sions in the Netherlands energy system up to 


P. A. Okken, J. R. Ybema, D. Gerbers, T. Kram, and 
P. Lako. Mar 91, 57p ECN-C-91-009 
U.S. Sales Only. 


Energy technology options for CO(sub 2) reduction are 
evaluated in a process-oriented dynamic national 
costs minimizing LP-model of the Dutch energy 
system. Several scenarios are calculated with drastic 
(up to 78%) reductions of national CO(sub 2) emis- 
sions in 2020, in order to identify cost-effective CO(sub 
2) reduction strategies. Cost-emission trade-off curves 
are constructed and an overview (’shopping list’) of 
energy technology options relevant for CO(sub 2) re- 
duction is presented. CO(sub 2) reducing options in all 
scenarios include: renewables, recycling, fuel switch, 
efficiency improvements and energy conservation. In 
some of the scenarios two additional options were 
considered: nuclear energy and CO(sub 2) removal. 
The average costs to reach 70% CO(sub 2) reduction 
by the year 2020 are around 100 Dfl/ton CO(sub 2), 
corresponding to less than 1% of the Dutch GNP in 
the policy time period 2000-2020. At high reduction 
percentages marginal costs increase sharply due to 
the introduction of new expensive energy technol- 
ogies. The average costs to reach 50% CO(sub 2) re- 
duction are less than 40 Dfl/ton CO(sub 2). 30 figs., 32 
refs., 10 tabs., 2 apps. (ERA citation 16:020345) 
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DE91778875/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Data collection on renewables for EC CO2-reduc- 
tion study. The Netherlands DERE subprogramme. 
T. Van Harmelen, and G. Bakema. Mar 91, 40p ECN- 
C-91-019 

U.S. Sales Only. 


Due to the absence of CO(sub 2)-emissions, renew- 
able energy resources are a valuable option for reduc- 
ing CO(sub 2)-emissions from the energy system. For 
an extension of the Netherlands EFOM-ENV database 
with renewable energy technologies defined up to 
2010, data have been collected on relevant technolo- 
gy parameters such as technical penetration potential, 
cost and emission factors. The contribution from re- 
sources such as wind, hydro and geothermal energy 
can grow considerably to 2010, though their potentials 
are limited due to geographical constraints. Solar 
energy has a large potential but is at the moment still in 
a research and development phase. Thus a large con- 
tribution before 2010 is not foreseen. Waste combus- 
tion provides a large energy resource, but if plastics 
are not separated from biomass, the CO(sub 2)-reduc- 
tion potential is negligible. The CO(sub 2)-study for DG 
XIl, carried out using the collected data in EFOM-ENV 
showed that in the Netherlands in a CO(sub 2)-emis- 
sion constrained energy system renewables can con- 
tribute circa 4% of the primary energy demand in 2010. 
13 refs., 19 tabs. 
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DE91778876/GAR PC A05/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

CO(sub-2)-verwijdering bij KV-STEG-installaties 
uitgerust met een heet-gasreinigingssysteem. 
(CO2 removal in IGCC power plants equipped with 
a hot gas cleanup system). 

D. Jansen, A. B. J. Oudhuis, and H. M. Van Veen. 
Mar 91, 76p ECN-C-91-021 

In Dutch. 
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U.S. Sales Only. 


A system study into high temperature CO(sub 2) re- 
moval in an integrat ificati i 

(IGCC) plant was performed by ECN on behaif 
of the Dutch Ministry of Housing, Physical Planning 
and Environment. The feasibility of the use of ceramic 
membranes for high temperature ition, to 
pr aed We 2) emission of bm I power 
plant with a high temperature gas-cleaning system, 
has been studied. Conversion ofthe conan monoxide 
with water into carbon dioxide and hydrogen will in- 
crease the CO(sub 2) and H(sub 2) concentration in 
the fuel gas. The CO(sub 2) emission can be reduced 
by removal of CO(sub 2) or H(sub 2) from the fuel gas. 
In case of H(sub 2) removal the resulting CO(sub 2) 
rich stream has to be purified in order mt a concen- 
trated CO(sub 2) product. The separated hydrogen is 
burned in the combined cycle. CO(sub 2) removal with 
ceramic membranes is not possible at the moment. 
H(sub 2) removal, however, is possible at high tem- 
peratures with ceramic membranes and is being devel- 
oped at lab-scale. Three types can be used for this 
purpose: ‘Activated transport’ membranes, ‘molecular 
sieve’ membranes and ‘dense metal’ membranes. The 
influence of high temperature H(sub 2) removal on the 
overall system efficiency is calculated for an IGCC 
power plant with a nigh temperature gas-cleaning 
system, in which the shift reaction and the membrane 
separation step are integrated. The results show that 
in case of 88% H(sub 2) recovery the overall system 
efficiency decreases from 46.3 to 34.5% (LHV). As a 
result, the CO(sub 2) emission is reduced with 96%, 
with the CO(sub 2) delivered at a pressure of 110 bar. 
The system efficiency will increase, when the remain- 
ing H(sub 2) in the CO(sub 2) stream is used or when 
the membrane separation factor is further improved. 
(Abstract Truncated) 
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DE91778877/GAR PC A03/MF A01 

— Energy Research Foundation ECN, 
etten. 

Cost-effectiveness analysis of CO2-reduction op- 

tions. The case of the Netherlands. 

F. Van Oostvoorn, and T. Van Harmelen. Dec 90, 

41p ECN-C-91-024 

U.S. Sales Only. 


CO(sub 2)-reduction policies in the Netherlands to 
achieve CO(sub 2) levels recommended in the Com- 
mission’s Communication to the Council on Communi- 
ty policy targets on the greenhouse issue 
(COM(90)496) are assessed. An analysis of the cost- 
effectiveness of various reduction options is indeed 
essential to assist the policy makers in their prepara- 
tion of action plans. The study is based upon DG XVII’s 
‘Conventional Wisdom’ scenario as far as useful 
energy demand and fuel price projections are con- 
cerned and uses the optimization model EFOM-ENV. 
The model has been adapted to analyse the scope 
and cost-effectiveness of CO(sub 2)-reduction poli- 
cies. The project included data collection on different 
CO(sub 2)-reduction options. The DERE (Developpe- 
ment des Energies Renouvables en Europe) subpro- 

ram concerns data collection on renewables. Another 
PRET (Fossil fuel Reduced Emission Technologies) 
subprogram deals with CO(sub 2)-reducing pam 
technologies such as fuel cells and combined cycle 
plants. Finally, the MURE (Modele pour |’Utilisation 
Rationelle de |l’Energie) subprogram focusses on 
energy conservation options in the different end-use 
sectors. The project concerns detailed data collection 
on energy saving potentials and associated costs. By 
incorporating end-use conservation options in the 
energy sector model EFOM-ENV a consistent assess- 
ment and comparison of different supply and demand- 
oriented CO(sub 2)-reduction options in a single com- 
puting framework was obtained. The major output of 
the study is the identification of the mix of least-cost 
options in the energy sector to reduce energy related 
carbon dioxide emissions to levels recommended in 
the Commission’s Communication to the Council on 
Community policy targets on the greenhouse issue 
and their impacts on final and primary energy con- 
sumption. Furthermore SO(sub 2)- and NO(sub x)- 
emissions and the costs and energy policy implications 
involved in meeting the targets are discussed. (Ab- 
stract Truncated) 
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Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 

Zeitlicher Verlauf und raeumliche Verteilung der 
Emissionen von fiuechtigen organischen Verbin- 
dungen und Kohlenmonoxid in Baden-Wuerttem- 
berg. (Temporal variations and spatial distribution 
of emissions of volatile organic compounds and 
carbon monoxide in the state of Baden-Wuerttem- 


Wy. - 

A. Obermeier, R. Friedrich, C. John, and A. Voss. 
Feb 91, 135p KFK-PEF-78 

In German. 

U.S. Sales Only. 


In this report methods are discussed which can be 
used to assess hourly emissions of VOC and CO from 
selected source categories for each community resp. 
for grid elements of different size in the State of 
Baden-Wuerttemberg. VOC-emissions will be subdi- 
vided into 17 classes. Not only yearly emissions of 
VOC and CO in 1985 will be illustrated, but also emis- 
sion data with a high spatial and temporal resolution 
for one week in January and one week in September. 
Finally uncertainties of the emission data assessment 
will be discussed for the different source categories, 
and possibilities to improve and to complete the used 
models will be outlined. (orig.) With 22 figs., 52 refs., 35 
tabs. (ERA citation 16:018468) 


155,385 


DE91785477/GAR PC A22/MF A03 
Fraunhofer-inst. fuer Umweltchemie und Oekotoxiko- 
logie, Schmalienberg (Germany, F.R.). 
Anthropogene Immissionen ails a. 
toren in terrestrischen Oekosystemen und Wege 
zur Minderung ihrer Schadwirkung. T. 1 und 2. T.1: 
Chemische Untersuchungen zum oberirdischen 
Wirkungspfad der Waldschaeden. T.2: Bodenche- 
mische und bodenbiologische Untersuchungen. 
Abschiussbericht. (Anthropogenic emissions as 
stress factors in terrestrial ecosystems and ways 
towards reduction of injurious effects. Pt. 1 and 2. 
Pt.1: Chemical investigations of forest damage via 
the above-ground pathway. Pt.2: Soil-chemical and 
-biological investigations. Final report). 

H. Oldiges, and W. Fabig. Mar 89, 5038p ETDE-mf- 
1785477 

In German. Published in 2 volumes. 

U.S. Sales Only. 


Immission and deposition measurements as well as 
soil chemical and biological investigations were per- 
formed at two neighbouring forest sites. In contrast to 
the open field precipitation the acidity of the throughfall 
at the higher located forest stand is considerably 
higher than in the valley, which can be referred to dry 
deposition. It was further found that when the needles 
of the conifers turn red in the late wintertime this is 
mainly due to pollutants accumulating on the needle 
surfaces in previous dry episodes with a high effects 
potential as highly concentrated components of con- 
tact water. The results obtained by measurements of 
concentration profiles proved that gaseous HNO(sub 
3) is one of the causes for the new type of forest 
damage via the aboveground effects’ pathway. In addi- 
tion to the investigation of the soil conditions percola- 
tion experiments with soil monoliths were performed to 
obtain information about the availability of nutrients at 
the forest sites. An advanced deficiency of nutrition 
elements at the aggregate surfaces of the meso- and 
macropores was confirmed; the mobilization of nutri- 
ents generally is more increased in summer than in 
winter. While considerable amounts of K and Ca are 
released from the humus layer, leaching of Mg prefer- 
ably occurs in the mineral soil. The mobilization of 
metals was not only due to physical-chemical process- 
es but was considerably augmented by metabolic ac- 
tivities of soil microorganisms, which especially applies 
for Fe and Mn in the humus layer. This evidently re- 
sults in a further impact on trees of stands with existing 
nutrient deficiencies leading to extremely unfavorable 
molar ratios especially between Mn and other main nu- 
trition elements. Causal connections between abun- 
dance and spectrum of the soil fauna and the impact of 
the forest sites could not be proved. (orig.) With 269 
refs., 132 tabs., 119 figs. 
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DE91785662/GAR PC AO5/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 
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Entwicklung eines SCR-Katalysators fuer insta- 
tionaere Reaktionsfuehrung. (Development of a 
SCR catalyst adapted to instationary operation of 
the —? 

M. Kotter, H. G. Lintz, and T. Turek. Feb 91, 92p 
KFK-PEF-79 

In German. 

U.S. Sales Only. 


For a new NO(sub x) abatement strategy the use of the 
Ljungstrom heat exchanger of the power plant is pro- 
posed. The heating elements are coated with catalysts 
adapted to the particular conditions of the process, 
transient operation and the given temperature profile. 
Two highly active, vanadium, tungsten and titanium 
oxide containing catalysts have been developed. Cata- 
lytic activity is quantified by measuring reacting rates at 
various temperatures and concentrations of NO, 
NH(sub 3) and H(sub 2)O. The results can be de- 
scribed with a simple rate equation. Both catalysts ex- 
hibit a low activity for the undesired SO(sub 2) oxida- 
tion. Simulation of the transient operation shows that 
the kintic data obtained by steady state measurements 
can be used to design the reactive heat exchanger. 
Furthermore it is demonstrated that a common prob- 
lem in SCR processes, the leak NH(sub 3), can be 
solved by adding ammonia to the fresh air. (orig.) With 
49 figs., 58 refs. 
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DE$1785671/GAR PC A13/MF A02 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 

n Offene Experimentierkammern am Edel- 
mannshof. 1. Bericht. (Open top chamber experi- 
ments at Edelmannshof. 1st report). 

R. Hampp, H. J. Jaeger, R. Manderscheid, and W. 
Reinhardt. Jan 91, 296p KFK-PEF-76 

In German. 

U.S. Sales Only. 


The report comprises an introductory lecture on Edel- 
mannshof research activities and their preliminary re- 
sults as well as 9 separate papers. 8 of these have 
iG} recorded as separate entries in the database. 
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DE91790767/GAR PC A03/MF A01 
Ente Nazionale per l’Energia Elettrica, Milan —_ 
Riduzione catalitica selettiva degli NOx nei fumi 
emessi dalle centrali termoelettriche. (Selective 
catalytic reduction of flue gas nitrogen oxides). 

F. Bregani, V. Regis, and P. Forzatti. 1990, 37p 
ENEL-CRTN-T6-90-06, CONF-9003275-1 

In Italian. Inquinamento atmosferico: tutela della qua- 
lita’ dell’aria, Milan (Italy), 12 Mar 1990, From Inquina- 
mento atmosferico: tutela della qualita’ dell’aria; Milan, 
vr a Mar 1990). 

U.S. Sales Only. 


This technology review relative to the selective catalyt- 
ic reduction of nitrogen oxides (SCR-DeNoxX) in flue 
_— of fossil fuel fired power stations covers the dif- 
erent process configurations (high-dust, low-dust, tail- 
end), the kind of catalytic materials (honeycomb, 
plate), and the relevant aspects connected with design 
and operation of the systems. World progress in SCR- 
DeNox system technologies is then assessed. (ERA 
citation 16:019958) 
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DE91792966/GAR PC A03/MF A01 
Risoe National Lab., Roskilde (Denmark). Systems 
Analysis. 

Continuous release, dense gas, field experiments 
with obstacles. Final report on project BA.X2. 

M. Nielsen, and N. O. Jensen. Feb 91, 36p RISO-M- 
2923, ISBN 87-550-1717-7 

U.S. Sales Only. 


The present report is the final agent on a three-years 


project on dense gas dispersion. The work was carried 
out in collaboration with a number of European institu- 
tions, and our part was to participate in a field experi- 
ment with continuous releases of liquefied propane 
with and without momentum. A data base is available, 
containing three-dimensional velocities, temperatures 
and concentrations. The main objective of the experi- 
ment was to examine the influence of obstacles of 
simple geometry and to study concentration fluctua- 
tions and turbulence inside a dense gas cloud. Some 
results of the experiment are presented here but may 
also be found in the reports of our project partners. 
(author) 11 ills., 10 refs. (ERA citation 16:021589) 
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DE91792993/GAR PC A12/MF A02 
Technical Univ. of Denmark, Lyngby. Inst. of Mathe- 
matical Statistics and Operations Research. 

Adaptiv overvaagning af luftkvalitet. (Adaptive 
monitoring of air quality). 

N. J. Carstensen. 1990, 262p NEI-DK-549 

In Danish. 

U.S. Sales Only. 


The theory of and guidance for the use of x-control 
chart, CUSUM-x-control chart and the dynamic control 
chart is described. The control charts are used for en- 
vironmental control by measuring the limits of pollutive 
emission are held. (CLS) 30 refs. (ERA citation 
16:021572) 
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DE91792994/GAR PC A03/MF A01 
Dansk Gasteknisk Center A/S., Hoersholm. 

ag mages (Flue gas cooling). 

P. Pedersen. Jul 90, 38p NEI-DK-550 

In Danish. 

U.S. Sales Only. 


The costs of establishing a flue gas cooling system on 
fuel oil district heating boilers and natural gas boilers, 
the effeciency improvements and the lifetime of the 
flue gas cooling system are described. (CLS) 11 refs. 
(ERA citation 16:021573) 
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DE91793005/GAR PC A03/MF A01 
Dansk Gasteknisk Center A/S., Hoersholm. 
Miljoekrav til gasmotorer og gasturbiner - Kan de 
overholdes (Can the Demands Impose on Gas 
Motors and Turbines in Relation to Environmental 
Protection Be Lived Up to). 

J. K. Jensen. Oct 90, 19p NEI-DK-554 

U.S. Sales Only. 


As attention becomes increasingly concentrated on 
the contribution of fossil fuels utilization to the Green- 
house effect, priority is being given, both in Denmark 
and abroad, to the use of natural gas in electricity pro- 
duction. In this way the emission of carbon dioxide and 
sulphur dioxide is being reduced, but not of nitrogen 
oxides, unless action is soon to be taken. Currently, in 
Denmark emission from gas engines and turbines is 
not yet a serious problem, but the present hasty devel- 
opment of cogeneration plants could change this situ- 
ation. This is why the government has published an 
executive order which sets limits on the emission of 
nitrogen oxides and carbon monoxide emission from 
gas engines and turbines. The author discusses vari- 
ous methods for the reduction of pollution in this re- 
spect and claims that suitable technology is now ac- 
cessible. It is pointed out that governments of other 
countries enforce stricter legal demands to the reduc- 
tion of noxious emission from gas engines and tur- 
bines than is the case in Denmark. (AB) 11 refs. (ERA 
citation 16:021574) 
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MIC-91-03622/GAR PC E17/MF E01 
British Columbia Ministry of Environment, Victoria. 
Port Alice SO2 impacts: Air quality, soil, vegetation 
and health. 

MOE working report no. 74. 

J. W. Van Barneveld. c1989, 242p ISBN-0-7718- 
8860-0 


Port Alice is located near the northern extent of the 
Vancouver mountains. There has been a sulfite pulp- 
mill there since 1918, located on the northern shore of 
Neroutsos Inlet in the northern part of Vancouver 
Island. In 1985 and 1986 a preliminary investigation 
was conducted to study and evaluate environmental 
impacts, using available or collected preliminary infor- 
mation, and identifying missing information required for 
a comprehensive assessment. Emissions and their ef- 
fects were tracked along the path through the atmos- 
phere into vegetation and the soil. The available infor- 
mation on production, emissions, and air quality was 
reviewed and evaluated. Field samples of vegetation 
and soi! were taken from 7 sites at various distances 
and in 3 directions from the mill. Additional samples 
were taken from a site near Port Hardy, where in- 
creased rain acidity had been observed, and from a 
site in the Tsitika drainage which was thought to reflect 
pristine environmental conditions. 
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MIC-91-03678/GAR PC E17/MF E01 
Alberta Oil Sands Environmental Research Program. 
Meteorology and Air Quality Committee, Edmonton. 
Plume dispersion measurements from an oil sands 
extraction plant, March 1976. 

AOSERP report no. 13. 

D. S. Davison, C. J. Fortems, and K. L. Grandia. 
c1986, 214p 


A plume survey field program was conducted in March 
1976 to determine the diffusion coefficients and turbu- 
lence parameters associated with the Great Canadian 
Oil Sands plant effluent plume. Airborne measure- 
ments were conducted under various meteorological 
conditions ranging from stable inversions to neutral 
Stability cases. Five cases were selected for detailed 
analysis of plume geometry, mass flux calculations, 
and turbulence characteristics. Comparisons were 
made between observed plume structure and the 
Gaussian-predicted profiles. Lateral and vertical plume 
spread was derived from each case and compared 
with the Pasquill-Gifford stability classes. Significant 
comparisons were made between observed diffusion 
estimates and the estimates of the standard deviations 
of the horizontal and vertical wind components. 
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MIC-91-03714/GAR PC E07/MF E01 
Environmental Protection Service. Ontario Region, 


Ottawa. 
Ambient air levels of fluoride at Cornwall Island, 
Ontario, April 14, 1988-October 12, 1988: Final 


report. 
c1989, 74p 


An ambient air monitoring program has been carried 
out on Cornwall Island since the spring of 1976 to 
measure the ambient air levels of particulates and gas- 
eous fluorides which originate with the Reynolds Alu- 
minum Plant on the south side of the river in Massena, 
N.Y. Sampling is conducted during the growing season 
at 2 stations. This report presents results of 24-hour 
particulate and gaseous fluorides emissions and com- 
pares them to results in 1987. 


155,396 


MIC-91-03817/GAR PC E12/MF E01 
Ontario. A.P.I.0.S. Coordination Office, Toronto. 
Acidic Precipitation in Ontario Study: Annual pro- 
gram report 1989-90. 

c1991, 126p 


In 1979, the Acidic Precipitation in Ontario Study 
(APIOS) was launched to study and document the ef- 
fects of acid deposition, and to implement an effective 
abatement strategy. The major components of the 
study include scientific research, abatement, commu- 
nications, and litigation. APIOS operates on a 5-year 
planning cycle of which this the third. The report in- 
cludes global warming and toxics programs and de- 
scribes the programs of the scientific work groups (at- 
mospheric processes, aquatic effects, terrestrial ef- 
fects, biogeochemistry, environmental management 
and economics, laboratory support services and meth- 
odol studies). Appendices include international 
LRTAP projects, both MOE co-funded and participa- 
tion and lists of technical reports, data reports, submis- 
sions and related publications/papers. 


155,397 

MIC-91-04022/GAR PC E19/MF E01 
Ontario Ministry of the Environment, Toronto. 

Ontario Waste Management Conference: Proceed- 
ings. 

c1990, 418p 

Ontario Waste Management Conference (37th: 1990: 
Toronto, Ont.) 


Proceedings of the conference, giving an environmen- 
tal overview and papers on air quality management, 
waste management, waste reduction and recycling, 
and water quality management. Participants came 
from municipal, provincial and federal levels of govern- 
ment, as well as from government agencies, consult- 
ants, industry, academic and the media. 


155,398 

MIC-91-04050/GAR PC E07/MF E01 
Ontario. Ministry of the Environment. Southeastern 
Region, Toronto. 


ENVIRONMENTAL POLLUTION & CONTROL 


Air quality survey (TAGA 6000), Bakelite Thermo- 
sets Limited, Belleville, May-June, 1989: Survey 


report. 
G. B. De Brou, and A. C. W. Ng. c1989, 59p ISBN-0- 
7729-6105-0 


From May 23 to June 2, 1989, an air quality surv 
performed in Belleville to determine the level of p! 
and ammonia in the ambient air downwind of Bakelite 
Thermosets Ltd. This report presents the analysis of 
air samples taken. 


was 


155,399 
N91-24689/2/GAR PC A03/MF A01 
World Meteorological Organization, Geneva (Switzer- 


land). 
Scientific Assessment of Climate Change. The Pol- 
icymakers’ Summary of the Report of Working 
—- 1 to the Intergovernmental Panel on Climate 


inge. 
Jul 90, 29p 
Original Contains Color Illustrations. 


The following subject areas are covered: what factors 
determine global climate; what are the greenhouse 
gases and why are they increasing; which gases are 
the most important; how much is climate expected to 
change; has man already begun to change the global 
climate; how much will sea level rise; and what will be 
the effect of climate change on ecosystems. 


155,400 

PB91-205021/GAR PC A04/MF A01 
Radian Corp., Research Triangle Park, NC. 
Crosswalk/Air Toxic Emission Factor Data Base 
Management System. User’s Manual. 

Final rept. 

G. N. Patterson. Aug 90, 58p EPA/450/2-89/018 , 
EPA/SW/DK-91/093A 

Contract EPA-68-02-4392 

For system on diskette, see PB91-507889. Sponsored 
by Environmental Protection Agency, Research Trian- 
gle Park, NC. Office of Air Quality Planning and Stand- 
ards. 


The report presents instructions on the Crosswalk/ Air 
Toxic Emission Factor data management system 
(XATEF). The system was designed to allow rapid 
identification and cross-referencing of toxic air pollut- 
ant/emission source associations and to provide cor- 
responding emission factors for these associations as 
available. The system contains Standard Industrial 
Classification (SIC) code/Source Category Code 
(SCC)/pollutant cross-references found in Toxic Air 
Pollutant/Source Crosswalk - A Screening Tool For 
Locating Possible Sources Emitting Toxic Air Sub- 
stances, Second Edition, EPA-450/2-89-017; and air 
toxic emission factors compiled in Toxic Air Pollutant 
Emission Factors - A Compilation For Selected Air 
Toxic Compounds And Sources, Second Edition, EPA- 
450/2-90-011. The program has modules that allow 
users to search and download data to printers or files. 
The purpose of the report is to document the usage of 
the system. EPA is making available the system and 
pers to agency users on one high density (1.2 MB) dis- 
ette. 


155,401 

PB91-212506/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Div. of Physical Sciences and Engineering. 
In-Depth Survey Report: Evaluation of Aero- 
Pipe Capsule (Negative Pressure Glove Bag) 
during the Removal of Asbestos-Containing Pipe 


Lagging. 

B. A. Hollett, and P. A. Froehlich. Mar 91, 33p ECTB- 
147-21A 

See also PB91-188995. 


A study was made to document and evaluate effective 
techniques for the control of potential health hazards 
arising during the removal of asbestos (1332214) con- 
taining pipe lagging. Worker exposure which occurred 
when the Aero-Pipe Capsule was used for the asbes- 
tos a lagging were well below the OSHA 
PEL and the NIOSH REL criteria. Data from transmis- 
sion electron microscope analyzes indicated that there 
may have been an increase in total fibers as a result of 
the asbestos removal procedure. The authors con- 
clude that workers should use respiratory protection 
and disposable coveralls when using the Aero-Pipe 
Capsule for asbestos removal operations. This would 
provide protection against accidental releases of as- 
bestos which may occur because of the loss of 
vacuum, seal failure, or the rupture of a bag. Backup 


155,404 


Air Pollution & Control 


containment or isolation of the working area may also 
be needed to avoid contamination of the surroundings 
should an accident occur or where preexisting con- 
tamination may be disturbed. 


155,402 


PB91-213546/GAR PC A03/MF A01 
Environmental Health Research and Testing, Inc., Re- 
- Tri aha NC. 

Monitoring Samples and Construction of a 
Centralized 


Database. 

D. B. Walsh, D. B. Ray, and J. Simonson. 1991, 13p 
EPA/600/D-91/122 
Contracts EPA-68-DO-0106, EPA-68-02-4456 
Prepared in cooperation with ManTech Environmental 
Technology, Inc., Research Triangle Park, NC. Spon- 
sored by Environmental Protection Agency, Research 

ttmospheric Research and Expo- 


T le Park, NC. A 
cup iaunaatnatl Lab. 


The Integrated Air Cancer Project (|ACP) is a multiyear 
US EPA research program established to develop and 
evaluate methods required to identify the principal air- 

carcinogens, determine emission sources, and 
improve the estimate of comparative human cancer 
risk. The first major field study designed to examine a 
residential wood combustion airshed was conducted in 
Boise, Idaho during the 1986-1987 winter heating 
season. The second major field study conducted in 
Roanoke, Virgina during the 1988-1989 was to study 
residential oil heating and wood combustion. Motor ve- 
hicle emissions were considered a major combustion 
product contributor in both airsheds. This paper de- 
scribes two critical components of the project. The first 
component is the sample custody and tracking of the 
samples before analysis. The second component de- 
scribes the data management of the sample field data 
(eg. sample site, time, date, flow rate) as well as the 
analytical data (eg. mutagenicity, particle concentra- 
tions) for the environmental samples. 


158,403 


PB91-213561/GAR PC A03/MF A01 
Entropy Environmentalists, Inc., Research Triangle 
Park, NC. 

Hydrocarbon Continuous Monitoring Systems for 
— Waste Incinerator Emissions Measure- 
men 

L. Cone, T. Logan, and R. Rollins. 1991, 22p EPA/ 
600/D-91/124 

Contract EPA-68-02-4442 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Atmospheric Research and 
Exposure Assessment Lab. 


The U.S. Environmental Protection Agency has spon- 
sored an extended laboratory and field evaluation of 
continuous emission monitoring systems available to 
measure hydrocarbon emissions from hazardous 
waste incinerators. Performance tests of calibration 
drift, calibration error, response time, and instrument 
sensitivity to various hydrocarbons were conducted 
during the laboratory evaluation and two six-week field 
tests. Comparisons were also made between hydro- 
carbon emissions as measured by heated and unheat- 
ed sample delivery systems. Long-term measurement 
of hydrocarbon emissions using a heated sampling 
system and flame ionization detector has been difficult 
to achieve at hazardous waste incinerators. During this 
test program, it was demonstrated that it is possible to 
operate a heated hydrocarbon monitoring system con- 
tinuously for extended time periods with no system 
repair or maintenance. A gas sampling system provid- 
ing simultaneous carbon monoxide and oxygen emis- 
sions data was also operated during the field tests. 


155,404 


PB91-213603/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Evaluation of High Volume Particle Sampling and 
Sample Handling Protocols for Ambient Urban Air 
Mutagenicity Determinations. 


Symposium paper. 

A R Watts, A. J. Hoffman, M. C. Wilkins, D. E. 
House, and R. M. Burton. 5 Jan 91, 9p EPA/600/D- 
91/128 

Presented at the 1991 EPA/A and WMA symposium 
‘Measurement of Toxic and Related Air Pollutants’. 
Prepared in cooperation with Environmental Health 
Research and Testing, Inc., Research Triangle Park, 
NC. 


October 15,1991 139 
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An investigation of high volume particle sampling and 
sample handling procedures was undertaken to evalu- 
ate variations of protocols being used by the U.S. Envi- 
ronmental Protection Agency. These protocols are 
used in urban ambient air studies which collect ambi- 
ent and source samples for subsequent mutagenicity 
analysis of the organic extracts of the aerosol fraction. 

ific protocol issues investigated include: (1) dura- 
riod, (2) type of filter media used to 
collect air jes, (3) necessity for cryogenic field 
site storage and Dry Ice shipping of filter samples, and 
(4) — handling at the receiving | atory. Re- 
Sults indicate that the wo 03 handling variations and 
collection period variables had no significant effect on 
recovery of organics or mutagens. However, a filter 
type difference was observed. recovery of organ- 
ics and mutagens was yma d reater for teflon 
impregnated glass fiber filters than for glass fiber or 
} ate Results from a second phase of ag bmp 
— in extraction efficiencies for these filter 

Ss. 


tion of sampling 


155,405 

PBS1-213611/GAR PC A03/MF AO1 
Energy and Environmental Research Corp., Irvine, CA. 
Behaviour of Metals in Municipal Sludge Inciner- 


ators. 

Journal article. 

R. G. Barton, W. R. Seeker, and H. E. Bostian. 
c1991, 11p EPA/600/J-91/130 

Contract EPA-68-03-3365 

Pub. in Process Safety and Environmental Protection, 
TransiChemE, v69 ptB p29-36 Feb 91. Sponsored b 
Environmental Protection Agency, Cincinnati, OH. Ris! 
Reduction Engineering Lab. 


The emission of toxic metals from sewage sludge in- 
cinerators can present a risk to human health and the 
environment. A significant base of data on the behav- 
ior of metals in sludge incinerators has been compiled. 
These data were examined in detail to identify the 
mechanisms responsible for metals emissions and de- 
termine the effect of key operating parameters. The 
primary metals escape mechanism identified involved 
the vaporization of metals in the combustion zone and 
subsequent condensation in the exhaust system. The 
process significantly increases the concentration of 
toxic metals on submicron particles. Combustion 
chamber temperature was found to have a strong 
effect on metals emissions. No relationship could be 
observed between total particulate emissions and 
metals emissions. 


155,406 
PB91-216150/GAR 
Environmental Protection Agency, Ann Arbor, MI. 
Standards Development and Support Branch. 


PC A06/MF A02 


Report to Congress on Railroad Emissions: A 
Based On Existing Data. 

Final rept. 

1 Jul 91, 124p EPA/460/3-91/01 


Section 404 of the Clean Air Act Amendments of 1977 
required the Environmental Protection Agency (EPA) 
to conduct a study of emissions of air pollutants from 
railroad locomotives and secondary rolling stock 
power sources with respect to: (1) their environmental 
impact, (2) Methods for control, and (3) the status and 
effects of state regulations. The results of the study, 
together with recommendations on appropriate legisla- 
tive action, were to be reported to the Congress. The 
report presents the results of the study performed by 
the EPA for five selected Air Quality Control Regions 
and the recommendations based upon the findings of 
the study. The report addresses the environmental 
impact of railroad emissions, the potential emission re- 
duction techniques, and existing state and local regu- 
lations. Also included are background information and 
computational procedures employed. Also provided 
are the estimates of costs and cost effectiveness as- 
sociated with the methods which were considered for 
reducing railroad emissions. 


155,407 

PBS1-216168/GAR PC A10/MF A03 
IT Environmental Programs, Inc., Cincinnati, OH. 
Regulatory and Inspection Manual for Nonmetallic 
Mineral egy | Plants. 

Apr 91, 225p EPA/340/1-90/010 

Contract EPA-68-02-4466 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Office of Air Quality Plan- 
ning and Standards. 


The document seeks to present the latest information 
for applying New Source Performance Standards to 
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the nonmetallic mineral processing industry, present 
field tested techniques for determining compliance of 
affected facilities, and answer some of the questions 
frequently asked concerning the nonmetallic mineral 
processing NSPS. 


155,408 

PB91-216176/GAR PC A11/MF A03 

Systems Applications, Inc., San Rafael, CA. 

Procedures for the Preparation of Emission Inven- 

tories for Carbon Monoxide and Precursors of 

Ozone. Volume 2. Emission Inventory Require- 

— for Photochemical Air Quality Simulation 
els. 

L. Gardner, L. R. Chinkin, and J. G. Heiken. May 91, 

240p EPA/450/4-91/014 

Contract EPA-68-DO-0124 

See also PB89-152409 and PB80-202229. Sponsored 

by Environmental Protection Agency, Research Trian- 

g 4 Park, NC. Office of Air Quality Planning and Stand- 

ards. 


This is a companion document to Volume |, which de- 
scribes procedures for compiling the annual county- 
wide inventory of volatile organic compound (VOC) 
emissions. Volume II describes procedures for con- 
verting the annual countywide emission inventory to 
the detailed inventory needed for photochemical 
models. The detailed inventory contains hourly gridded 
emissions (by species class for VOC and NOx) and CO 
for the days to be simulated in the photochemical 
model. The document is an update to the original, 
(450/4-79-018), published is 1979. 


155,409 

PB91-216184/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
Protocol for the Field Validation of Emission Con- 
centrations from Stationary Sources. 

Apr 91, 42p EPA/450/4-90/015 

See also PB91-182907. 


The purpose of the validation protocol is to determine 
bias and precision of the test method at the level of 
concentration in the gas stream. Procedures involve 
(1) introducing known concentrations of an analyte or 
comparing the method against a validated test method 
to determine bias and (2) using multiple sampling 
trains to determine precision. The protocol lists a 
number of important requirements for the validation of 
the test method. They include; use of EPA audit mate- 
rial; documenting and reporting results; procedures for 
determining bias and precision by means of isotopic 
and analyte spiking of multiple train samples or com- 
parison to validated methods; and, procedures for cal- 
culating precision, bias and correction factors. The 
protocol also defines the acceptance criteria in terms 
of percent bias and precision and how the determined 
ten ao dictates future testing with the validated 
method. 


155,410 

PB91-216317/GAR PC A13/MF A03 
IT Environmental Programs, Inc., Cincinnati, OH. 
Handbook: Permit Writer’s Guide to Test Burn 
Data, Hazardous Waste Incineration. 

Sep 86, 295p EPA/625/6-86/012 

See also PB84-100577. Prepared in cooperation with 
JACA Corp., Fort Washington, PA. Sponsored by Envi- 
ronmental Protection Agency, Cincinnati, OH. Center 
for Environmental Research Information. 


The book contains test data collected at 23 stationary 
incinerators, conducted both by EPA and private in- 
dustrial clients. These tests were conducted in accord- 
ance with requirements established under the Re- 
source Conservation and Recovery Act (RCRA). In ad- 
dition to incinerator data, results from 11 lime, cement, 
and aggregate kilns plus 11 industrial boilers are in- 
cluded. Most of these tests were conducted by EPA. 
This compilation of data was the first time that such a 
compilation of data from so many combustion sources 
was ever accomplished. These data were to be used in 
conjunction with other EPA guidance available (e.g., 
EPA Guidance Manual for Hazardous Waste Incinera- 
tor Permits, PB84-100577. Professional judgment 
must be exercised by the user to avoid giving too much 
credence to questionable data, which have been 
flagged insofar as possible. The reader must be aware 
that all data in the handbook are for tests prior to 1986. 


155, 
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PB91-216408/GAR PC A18/MF A04 


Westat, Inc., Rockville, MD. Research Div. 

Evaluation of the Asbestos Hazard Emergency Re- 
sponse Act (AHERA). 

Final rept. 

A. Fraser, R. Clickner, N. Everett, and S. Viet. Jun 
91, 416p EPA/560/4-91/013 

Sponsored by Environmental Protection Agency, 
Washington, DC. Economics and Technology Div. 


The AHERA regulations called for the inspection of all 
elementary and secondary schools in the nation to 
identify any asbestos containing building materials 
(ACBM) present, and the conduct of specified other 
tasks related to asbestos in schools. The AHERA eval- 
uation consisted of six separate research areas to ad- 
dress each of the primary components of AHERA. 
These were: school building inspections, management 
plans, response actions, original AHERA inspector 
evaluation, notification, and maintenance and custodi- 
al worker training. The final report presents a detailed 
description of the methodology of the evaluation, sta- 
tistical techniques used, and all of the research find- 
ings in the six research areas. 


155,412 

PB91-216523/GAR PC A08/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Current and Developing Analytical Technologies 
for Quantifying Biogenic Gas Emissions. 

B. D. McVeety. Jun 91, 156p EPA/600/3-91/044 
Contract DOE-DW899341 10-0 

Sponsored by Corvallis Environmental Research Lab., 
OR., and Department of Energy, Washington, DC. 


The document presents an overview of techniques 
and technologies that will be important in defining the 
flux of biogenic gases from terrestrial and marine sur- 
faces. A broad range of analytical methodologies ap- 
plicable to the measurement of biogenic gas emis- 
sions are reviewed. These methodologies include 
those best suited to characterizing the key environ- 
mental, physicological, and physicochemical variables 
that combine to determine biogenic gas fluxes from 
particular plants and/or soil systems, in addition to 
those techniques beter suited to providing validation of 
predictive models. Emerging technologies are also dis- 
cussed that may be used in the near future to ascertain 
pio ong rates on landscape, regional, and global 
scales. 


155,413 

PB91-216549/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Advance Data from Vital and Health Statistics: 
Number 202. Children’s Exposure to Environmen- 
tal Cigarette Smoke Before and After Birth. Health 
of Our Nation’s Children, United States, 1988. 

Vital and health statistics series. 

M. D. Overpeck, and A. J. Moss. 18 Jun 91, 13p 


The report describes differences in exposure, both 
prenatally and postnatally, by demographic and socio- 
economic characteristics for U.S. children 5 years of 
age and under. The report compares the rates of expo- 
sure to smoke at various stages from the prenatal 
period to the time of the survey. Exposure estimates 
are shown according to the following demographic, so- 
cioeconomic, and health status indicators: Race, His- 
panic origin, family income, poverty status, maternal 
education, place of residence, and respondent-as- 
sessed health status. 


155,414 

PB91-217398/GAR PC A04/MF A01 
IT Environmental Programs, Inc., Cincinnati, OH. 
AHERA Clearance at Twenty Abatement Sites. 
Final rept. 

J. R. Kominsky, R. W. Freyberg, J. A. Brownlee, and 
D. R. Gerber. Jul 91, 62p EPA/600/2-91/028 
Contracts EPA-68-03-4006, EPA-68-C0-0016 
Prepared in cooperation with New Jersey State Dept. 
of Health, Trenton. Sponsored by Environmental Pro- 
tection Agency, Cincinnati, OH. Risk Reduction Engi- 
neering Lab. 


A study was conducted during the summer of 1988 to 
document Asbestos Hazard Emergency Response Act 
(AHERA) clearance air-sampling practices and clear- 
ance concentrations of airborne asbestos at 20 asbes- 
tos-abatement sites in New Jersey. Each abatement 
took place in a school building and involved removal of 
surfacing material, thermal system insulation, or sus- 
pended ceiling tiles. The study shows that AHERA 
sampling and analytical requirements and recommen- 





dations are not completely understood and followed by 
consultants conducting clearance air monitoring. 
AHERA clearance discrepancies exist between 
sample analyses reported by consultants representing 
the building owners and those reported independently 
by the New Jersey Department of Health/U.S. Envi- 
ronmental Protection tore The study further sug- 
gests that the choice of a clearance reference point 
may determine whether a site is considered accepta- 
ble for occupancy. 


3 A PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 
Municipal Incineration Studies: Sludge, Refuse, 
and Solid Wastes. January 1984-September 1991 
— from the NTIS Database). 

ept. for Jan 84-Sep 91. 
Aug 91, 54p 
Supersedes PB90-853490. 


The bibliography contains citations concerning the uti- 
lization of incineration processes for the destruction of 
municipal wastes including sewage sludge, refuse, and 
various solid wastes. Topics include systems design 
and management, combustion and emissions studies, 
pollution and toxicity studies, heat recovery oper- 
ations, pollution control devices, and economic as- 
pects. Analytical methods for pollution identification, 
marine vessel incinerators, catalytic incineration, and 
risk assessment studies are also considered. (Con- 
tains 177 citations with title list and subject index.) 


155,416 
PB91-800896/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Catalytic Converters. January 1985-September 
1991 (Citations from the NTIS Database). 

Rept. for Jan 85-Sep 91. 

Aug 91, 22p 


The bibliography contains citations concerning the 
design and use of catalytic converters for reduction of 
pollutants in waste gases. Removal of smoke, sulfur, 
and oxides of nitrogen, and hydrocarbon cracking are 
examined. Applications include exhaust gas cleaning 
for automobiles, flue gas cleanup, reduction of air pol- 
lution, and cleanup in various other systems that 
produce waste gas. (Contains 54 citations with title list 
and subject index.) 
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155,417 

DE$1012482/GAR PC A05/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Summary of literature review of risk communica- 
tion: Hanford Environmental Dose Reconstruction 
Project. 

S. J. Byram. May 91, 93p PNL-7226-HEDR 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The Hanford Environmental Dose Reconstruction 
(HEDR) Project will estimate radiation exposures 
people may have received from radioactive materials 
released during past operations at the Department of 
Energy’s Hanford Site near Richland, Washington. The 
project is being conducted by Pacific Northwest Labo- 
ratory (PNL) under the direction of an independent 
Technical Steering Panel (TSP). The Centers for Dis- 
ease Control (CDC) will use HEDR dose estimates in 
studies to investigate a potential link between thyroid 
disease and historical Hanford emissions. The HEDR 
Project was initiated to address public concerns about 
the possible health impacts from past releases of ra- 
dioactive materials from Hanford. The TSP recognized 
early in the project that special mechanisms would be 
required to communicate effectively to the many differ- 
ent concerned audiences. To identify and develop 
these mechanisms, the TSP issued Directive 89-7 to 
PNL in May 1989. The TSP directed PNL to examine 
methods to communicate the causes and effects of 
uncertainties in the dose estimates. A literature review 
was conducted as the first activity in response to the 
TSP’s directive. This report presents the results of the 
literature review. The objective of the literature review 
was to identify “key principles” that could be applied to 
develop communications strategies for the project. 26 
refs., 6 figs. 
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DE91012972/GAR 

Hanford Works, Richland, WA. 
Components of radiation exposure of military per- 
sonnel within the Hanford Reservation. 

H. M. Parker. 20 Apr 51, 11p HW-20888 

Contract ACO6-76RL01830 

Declassified 4 June 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A03/MF A01 


This report from April 1951 explores the issue of possi- 
ble radiation exposure to military personnel. Previous 
limits on time spent by military personnel within the 
reservation were based on two factors: (1) Question- 
able status of the active particle problem, and (2) The 
logical management policy that it would be reasonable 
to have the total time exposure not greater than that of 
plant personnel. It has been pointed out that the appli- 
cable restrictions led to uneconomical assignment of 
military personnel. The case has been re-examined to 
determine whether any real exposure hazard would 
result from removal of time restrictions. The manage- 
ment phase is outside the scope of this review. 3 tabs. 


155,419 


DE91013160/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Office of En- 
vironmental Guidance. 

Health assessments and other activities of the 
Agency for Toxic Substances and Disease Regis- 
try (ATSDR). 

Mar 91, 64p DOE/EH-0179 


The purpose of this memorandum is provide Depart- 
ment of Energy (DOE) Field Organizations having line 
management responsibilities for the conduct of envi- 
ronmental restoration activities with information of 
ATSDR responsibilities and activities at Departmental 
facilities subject to response actions under the Com- 
prehensive Environmental Response Compensation 
and Liability Act (CERCLA), as amended by the Super- 
fund Amendments and Reauthorization Act (SARA), or 
corrective actions under the Resource Conservation 
and Recovery Act (RCRA). ATSDR’s duties include: 
(1) establishing registries of disease and exposure at 
sites having releases of hazardous substances; (2) 
when necessary, providing medical care and testing of 
exposed persons; (3) developing toxicological profiles 
on hazardous substances: (4) maintaining lists of 
areas closed to public; (5) researching the relationship 
between exposure to toxic substances and illness: (6) 
conducting health assessments; (7) responding to pe- 
tition to conduct a health assessment (anyone may pe- 
tition ATSDR to perform a health assessment); (8) de- 
veloping educational materials regarding toxic sub- 
stances for use by health professionals. 


155,420 


DE91013441/GAR PC A04/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Communicating with the public about environmen- 
tal health risks: A case study of waste-to-energy. 
L. M. Luderer. Oct 90, 51p DOE/IR/05106-T146 
Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


Attempts to implement waste-to-energy as part of a 
comprehensive solid waste management strategy fre- 
quently arouse intense local opposition, and potential 
health risks are often stressed in the public debate. 
How local governments respond to the public’s con- 
cerns about these types of risks can build, or under- 
mine, public trust in and support of the overall solid 
waste management decision process. Over the past 
several years, a number of different guidelines have 
been developed for encouraging more effective com- 
munication between government and the public about 
environmental health risks. This study applies those 
guidelines to waste-to-energy systems. It is a simple 
guide designed (1) to help local officials understand 
public concerns about the risks from waste-to-energy, 
and (2) to provide guidelines for encouraging informed 
and constructive discussion about comparative risks 
and benefits. 25 refs., 9 tabs. 
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DE91013546/GAR 
Oak Ridge National Lab., TN. 


PC A04/MF A01 
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— (molecular and cellular) markers of tox- 
icity. i-annual technical progress report No. 5, 
October 1, 1990-March 30, 1991. 

L. R. Sh 1 Apr 91, 65p ORNL/M-1426 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The objective of this study is to evaluate the use of the 
Japanese Medaka (Oryzias latipes) as a predictor of 
genotoxicity following exposure to carcinogens. The 
early molecular events associated with genotoxicity in 
Medaka tissues following exposure to known carcino- 
gens will be investigated. The primary endpoint for 
most small fish carcinogenesis studies is histopatho- 
genic identification of a neoplastic lesion. Such lesions 
usually occur in the liver, and histogenesis of liver neo- 
plasms in fish is similar to that in rodents. Because of 
the latent period between initial contact with chemical 
agents in the environmental and subsequent expres- 
sion of deleterious effects, development of sensitive 
assays for detection and estimating early exposure is 
needed. Carcinogen-induced DNA damage will be as- 
sessed as a possible measure of severity of exposure, 
bo gem with activation of liver enzymes. 6 refs., 2 
igs., k 
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DE91013971/GAR PC A03/MF A01 

Brookhaven National Lab., Upton, NY. 

Environmental, health and safety issues associat- 
with the manufacture and use of II-VI photovol- 

taic devices. 

P. D. Moskowitz, and V. M. Fthenakis. Oct 90, 19p 

BNL-45907, CONF-9010260-2 

Contract AC02-76CH00016 

1990 photovoltaic module reliability workshop, Denver, 

CO (USA), 22-25 Oct 1990. Sponsored by Department 

of Energy, Washington, DC. 


Federal and state agencies have classified cadmium 
and selenium compounds as hazardous. Consequent- 
ly, facilities using these materials are subject to various 
regulations and guidelines developed by these agen- 
cies. The intent of these guidelines is to protect worker 
and public health from accidental and routine chemical 
exposures. In this context, the agencies provide spe- 
Cific limits on public and occupational exposures, and 
generalized guidance on methods or approaches for 
attaining such limits. This paper gives background in- 
formation on the toxicology and pharmacology of cad- 
mium and selenium compounds, and review several 
newly proposed or adopted federal and state regula- 
tions which can affect photovoltaic manufacturing fa- 
cility operations using these and other similar chemi- 
cals. 25 refs., 1 fig., 2 tabs. (ERA citation 16:019922) 


155,423 
DE91014019/GAR 
Argonne National Lab.., IL. 
Stochastic model for estimating personal expo- 
—_— in contaminated buildings at Superfund 
ites. 
D. J. Fingleton, M. M. MacDonell, H. Oezkaynak, D. 
A. Butler, and J. Xue. 1991, 23p ANL/CP-71887, 
CONF-910659-26 
Contract W-31109-ENG-38 
Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by t 
of Energy, Washington, DC. 


A hazardous waste site can pose threats to human 
health via transport of on-site contaminants through 
environmental media to human receptors. The US En- 
vironmental Protection Agency (EPA) has developed a 
framework for assessing these potential threats in 
order to support Superfund cleanup decisions on the 
basis of risk. Cleanup activities are currently being 
conducted by the US Department of Energy (DOE) at a 
contaminated site consisting of a chemical plant area 
that has been inactive for more than 20 years and a 
noncontiguous quarry that was used for waste dispos- 
al. An integral part of the CERCLA/NEPA process is 
the preparation of a comprehensive baseline assess- 
ment of human health and environmental impacts to 
support decision making for site cleanup. This paper 
focuses on one component of the baseline assess- 
ment prepared for the site in order to highlight the po- 
tential effects on exposure estimates that result from 
varying the exposure assumptions. This component is 
the characterization of human health risks associated 
with potential exposure to PCBs in one of the contami- 
nated buildings. Because of the heterogeneous nature 
of the PCB contamination, a stochastic approach was 
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used to account for the variability in possible expo- 
sures. This paper describes the mathematical model 
that was used to quantify human exposures and risks 
associated with ingestion, inhalation, and dermal ab- 
sorption of PCBs in air, dust, and spills on floors and 
benches in the building. The model explicitly accounts 
for contaminant heterogeneity and simulates the 
movement of a person through several microenviron- 
ments within the building. 23 refs., 2 figs., 1 tab. (ERA 
citation 16:021812) 


155,424 

MIC-91-03651/GAR PC E07/MF E01 
Ontario. Joint Steering Committee on Hazardous Sub- 
stances in the Workplace, Toronto. 

First report of the Joint Steering Committee on 
Hazardous Substances in the Workplace, Decem- 
ber 1, 1987 to March 31, 1990. 

c1990, 34p 


The Committee was established in 1987 to develop 
and review regulations designed to control worker ex- 
posure to hazardous substances. This first annual 
report gives an account of the Committee’s activities 
and achievements, including a background to its for- 
mation. Details are given on the establishment of task 
forces for regulatory framework and classification, bio- 
medical surveillance, and exposure values and limits. 
Appendices include the terms of reference of the Com- 
mittee, supplementary process rules, and terms of ref- 
erence for each task force. 
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MIC-91-03710/GAR PC E07/MF E01 

Ontario. Environmental Research Program, Toronto. 
se for selected environmental air pol- 

lutants: A study on runners: Final report. 

F. Silverman. c1990, 79p ISBN-0-7729-7774-7 


This study examined the effects of air pollution on run- 
ners during outdoor training runs in downtown Toronto 
from 1985-88. Subjects were selected from the Long- 
boat Roadrunners Club, a local competitive group 
which carries out weekly training runs of 10-16 km in 
downtown Toronto and along the Lakeshore transpor- 
tation corridor during rush hour. Pulmonary function 


and an ee rebreathing estimate of blood carboxy- 


haemoglobin level were obtained before and after 75 
training runs involving 70 athletes. Subjective reports 
of symptoms and a personal estimate of exposure to 
air pollution over the run were noted. Local pollutant 
concentrations including carbon monoxide, nitrogen 
dioxide, sulfur dioxide and respirable suspended par- 
ticulate matter, along with dry bulb temperature and 
relative humidity, were measured using portable multi- 
pollutant samplers. 
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MIC-91-03921/GAR PC E12/MF E01 
Manitoba Hazardous Waste Management Corpora- 
tion, Winnipeg. 

Health concerns and hazardous waste. 

A. Yassi, J. Weeks, and A. Kraut. c1990, 125p 


This report discusses health effects of hazardous 
waste and emphasizes human health concerns related 
to establishing a hazardous waste management facili- 
ty. The study reviewed world epidemiological and 
public health literature to identify cases of suspected 
or substantiated claims of public health impacts asso- 
ciated with hazardous waste management facilities 
and potential products or emissions from such facili- 
ties, and placed them into perspective, including possi- 
ble routes and consequences of exposure, risk as- 
sessment, and the toxicity of selected organic and in- 
organic compounds. 
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PB91-205666/GAR PC A03/MF A01 
— for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Beacon Heights Landfill 
Site, Beacon Falls, Connecticut, Region 1. CER- 
CLIS No. CTD072122062. Addendum. 

Final rept. 

20 Jun 91, 28p 


The Beacon Heights Landfill National Priorities List 
(NPL) Site is located in Beacon Falls, Connecticut. 
From the 1920’s to 1979, municipal and industrial 
wastes were disposed of at the landfill. Leachate from 
the landfill has migrated into the local groundwater 
aquifers. Two residential wells to the northwest of the 
site have been contaminated with site-related con- 
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taminants. This site is of potential public health con- 
cern because of the risk to human health resulting 
from possible exposure to hazardous substances at 
concentrations that may result in adverse health ef- 
fects. As noted in Human Exposure Pathways Section 
below, human exposure to benzene, chlorobenzene, 
chloroethane, and methylene chloride may have oc- 
curred via ingestion, inhalation, and direct dermal con- 
tact with contaminated groundwater. No health study 
follow-up is indicated at this time. 
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PB91-205674/GAR PC A03/MF A01 
South Carolina State Dept. of Health and Environmen- 
tal Control, Columbia. 

Health Assessment for Lexington County Landfill, 
Lexington County, South Carolina, Region 4. CER- 
CLIS No. SCD980558043. 

Preliminary rept. 

9 Jun 91, 38p 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registiy, Atlanta, GA. 


The Lexington County Landfill site (LCL) has been 
added to the U.S. Environmental Protection Agency 
(EPA) National Priorities List (NPL). LCL is a 75-acre 
site located immediately east of U.S. Highway 321, ap- 
proximately 3 miles south of Cayce, South Carolina, 
and 6 miles southwest of Columbia. The site was used 
as a municipal landfill from 1972 to 1988; waste from 
local industries was dumped there prior to 1980. Final 
site remediation has not been completed by Lexington 
County. Site sampling was conducted from 1975 to 
1989 by the South Carolina Department of Health and 
Environmental Control (SCDHEC), EPA, and several 
private consultants for Lexington County; quarterly 
sampling is currently being conducted by Westing- 
house Environmental and Geotechnical Services. Re- 
sults of this sampling indicate on- and off-site contami- 
nation of groundwater, surface water, and soil. Con- 
taminants which have been detected inciude lead, 
cadmium, mercury, chromium, benzene, cresol, and 
trichloroethene (TCE). Potential environmental path- 
ways include groundwater, surface water, soil, air, and 
food chain. Human exposure to contaminants could 
occur through ingestion, inhalation, and dermal con- 
tact. Based on available information, the site is consid- 
ered to be of potential public health concern. 
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PB91-212514/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

Health Hazard Evaluation Report HETA 90-390- 
2065 and MHETA 86-012-2065, R. T. Vanderbilt 
Company, Gouverneur, New York and NIOSH Com- 
ments to OSHA on ‘Variations in the Carcinogen- 
icity of Tremolite Dust Samples of Differing Mor- 
phology’. 

D. P. Brown, W. Sanderson, and L. J. Fine. Sep 90, 
21p HETA-90-390-2065, MHETA-86-012-2065 


The testimony concerned the comments of NIOSH on 
a manuscript entitled Variations in the Carcinogenicity 
of Tremolite (77536686) Dust Samples of Differing 
Morphology. In general the results presented in the 
publication have not been peer reviewed or published 
in the scientific literature and therefore NIOSH sug- 
gested they be viewed with caution. Appropriate con- 


. trols were not included in the study, the material and 


methods section lacked sufficient detail to evaluate 
the results, and the results were presented in an awk- 
ward and confusing way. The interpretation of results 
for the evidence of carcinogenicity in two of the sam- 
ples was questionable. Mineralogic classification of 
the various samples, particularly three of the samples, 
was unclear. To what degree the nonasbestiform vari- 
eties of tremolite used in the study represent other va- 
rieties in the world was not clear. Dose response rela- 
tionships associated with fibers from these tremolite 
samples were not able to be developed. In general, the 
results appeared to demonstrate that all forms of tre- 
molite asbestos should be considered carcinogenic. 
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PB91-212647/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Engineering Control Technology Branch. 


In-Depth Survey Report: Evaluation of a Custom 
Fabricated Negative Air Glove Bag during the Re- 
moval of Asbestos-C ining Pipe Lagging, Uni- 
versity of Massachusetts, Amherst, MA. 

B. A. = and P. A. Froehlich. Mar 91, 37p ECTB- 
147-22 





A study was conducted to document and evaluate ef- 
fective control techniques that minimize the risk of po- 
tential health hazards during the removal of asbestos 
(1332214) containing lagging from pipes. The project, 
under study at the University of Massachusetts, in- 
volved the construction of a Custom Fabricated Nega- 
tive Air Glove Bag enclosure on site to fit the task and 
the removal of thermal insulation from three hot water 
pipes. About 145 feet of Aircel thermal insulation was 
removed from approximately equal lengths of 1 inch, 2 
inch, and 3 inch hot water pipes as was the asbestos 
magnesium insulation on 13 tees. The Aircel contained 
45 to 60% chrysotile (12001295) and the joint cement 
10 to 20% amosite (12172735) and 30 to 40% chryso- 
tile. Waste disposal chutes were built into the bottom 
of the bag at convenient intervals and waste bags 
were attached with adhesive and duct tape to receive 
the debris. The bags were fitted into fiber drums which 
sat on the floor. The removal work inside the bag was 
performed under a net negative pressure. When the 
asbestos removal was completed the pipes and the 
bag and its supporting structure were washed thor- 
oughly, then the wet bag was collapsed by removing 
the pipe framework while the vacuum was operating. 
The PVC pipe was wiped clean with a wet rag as it was 
extracted. The containment bag was cut free along the 
top and simultaneously rolled up under the pipes, and 
bagged for disposal. The authors concluded that the 
concept of a negative pressure glove bag was clearly 
better than that of standard glove bags. 
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PB91-212654/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

NIOSH Testimony to DOL on Occupational Safety 
and Health Administration’s Proposed Rule on Oc- 
cupational Exposure to 1,3-Butadiene by R. W. Nie- 
meier, January 17, 1991. 

17 Jan 91, 25p 


The testimony concerned the views of NIOSH support- 
ing OSHA in developing a more protective standard for 
exposure to 1,3-butadiene (106990) (BD). The testimo- 
ny reviewed carcinogenicity testing results, studies of 
reproductive effects, epidemiology investigations, 
comments on the risk assessment of the proposed 
rule, the feasibility of controlling exposure including an- 
alytical methods for determining exposure levels and 
engineering controls, and medical surveillance of 
workers. Since BD has been demonstrated to be a po- 
tential occupational carcinogen, NIOSH recommend- 
ed the use of the most protective respirators which in- 
cluded any self contained respirator equipped with a 
full facepiece and operated in a pressure demand or 
other positive pressure mode or any supplied air respi- 
rator equipped with a full facepiece operated in a pres- 
sure demand or other positive pressure mode in com- 
bination with an auxiliary self contained breathing ap- 
paratus operatus in a pressure demand or other posi- 
tive pressure mode. 
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PB91-212662/GAR PC A04/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Div. of Surveillance, Hazard Evaluations 
and Field Studies. 

industrial Hygiene Survey Report of General Elec- 
tric — Albuquerque, New Mexico, April 18- 
24, 1989. 

M. F. Boeniger. Dec 90, 56p IWS-143.21 


A walk through survey was conducted at the General 
Electric Company (SIC-3079), located in Albuquerque, 
New Mexico, to obtain information on the extent of ex- 
posure to 4,4’-methylenedianiline (101779) (MDA) 
during hand layup work with preimpregnated graphite 
fabric while making molded jet -— parts, to obtain 
information on the elimination of MDA in the urine of 
potentially exposed workers, and to identify deficien- 
cies in the handling of MDA and to offer recommenda- 
tions for oe worker protection. A total of 210 
worker urine samples was taken. Other samples taken 
included air samples, samples of glove washings, sur- 
face wipe samples, shoe samples, and bulk samples. 
From the data obtained it was possible to estimate the 
primary sources of exposure and their relative impor- 





tance. Comparing the mass of airborne MDA inhaled 
with the amounts measured in the urine the following 
day suggested that skin contact was a significant con- 
tributory route of exposure. The author states that fur- 
ther efforts should therefore be made to reduce this 
exposure. Such efforts would include the selection of 
better personal protective equipment and improved 
work practices. Possible engineering modifications 
bg limited due to the manual nature of the work 
involved. 
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PB91-212670/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

NIOSH Comments to EPA on Radiofrequency Ra- 
diation by J. D. Millar, December 5, 1986. 

5 Dec 86, 6p 


The testimony concerned the opinions of NIOSH in re- 
ards to occupational exposures to radiofrequency 
{RF) radiation. Based on available literature the argu- 
ments for using a safety factor in recommending RF 
exposure limits were excellent. NIOSH argued against 
setting the thresholds for adverse effects at or near 
SAR levels where death and other extremely severe 
biological effects occur in animals. It was noted that 
there was an uncertainty factor and two major points 
had to be considered in establishing it. The first point 
concerned research reports in which the SAR was not 
reported and the orientation of the animal relative to 
the incident field was not specified. The second point 
concerned the disagreement between measured SAR 
values in human volunteers and the predicted SAR 
values in humans. Setting exposure limits as low as 
even 2 milliwatts/square centimeter (mW/sq m) did 
not prevent RF shocks and/or burns. Human contact 
with long or large, electrically conductive objects 
measured in RF fields resulted in involuntary startle re- 
actions and/or burns at exposure levels even below 
2mW/sq m. NIOSH suggests that the Environmental 
Protection Agency should consider requiring open cir- 
cuit voltage measurements between capacitively 
charged objects in an RF field and surrounding points 
at ground potential with which people could come in 
contact. An open circuit, RF voltage of 140 volts is an 
approximate threshold for RF shocks and burns. 
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PBS1-212688/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

NIOSH Comments to DOL on Formaldehyde by R. 
A. Lemen, August 14, 1986. 

14 Aug 86, 7p 

See also PB91-152595. 


The testimony contained comments from NIOSH re- 
arding the regulatory hearing on formaldehyde 
50000) exposure. NIOSH reviews have indicated that 

the use of a one sided statistical test appears to pro- 
vide the greatest reassurance against missing an ex- 
posure related effect. While it has been agreed that 
coherent patterns in data are reassuring for develop- 
ing pulcic policy, the characteristics of the data influ- 
ence the ability to deduce coherent patterns. Some of 
the studies on formaldehyde exposed individuals were 
very small in nature, included relatively brief times for 
the observation of latent diseases, and involved quite 
varied exposure scenarios. Comments were made on 
each of several submitted publications and concerned 
passive monitoring for formaldehyde, the type of pro- 
duction processes tested, post cure treatment, levels 
of control achieved at various companies, aspects of 
formaldehyde use at foundries, and excess incidence 
of lung cancer and squamous cell carcinomas in the 
nasal cavity. 
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PB91-212886/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

NIOSH Testimony to DOL on the Occupational 
Safety and Health Administration’s Proposed Rule 
on Accreditation of Training Programs for Hazard- 
ous Waste Operations by B. D. Hardin, January 29, 
1991. 

29 Jan 91, 7p 

See also PB91-212886. 


The testimony concerned the proposed training pro- 
grams for hazardous waste handling. NIOSH recently 
submitted a number of studies relating to the training 
of workers involved in the manufacture and processing 
of highly hazardous chemicals. NIOSH conducted a 
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course approval program for pulmonary function test- 
ing pursuant to the medical surveillance requirements 
of the Cotton Dust Standard. NIOSH estimated that 75 
to 100 hours per year are devoted to a pulmonary func- 
tion testing course approval program of which 75% is 
secretarial in nature. NIOSH distributed an average of 
ten applications per year and approved an average of 
four or five applications. While this testing course 
proval program was mandated only for the cotton dust 
standard, it was clear that many employers were re- 
questing that their spirometry technicians take a 
NIOSH approved course. The NIOSH pulmonary func- 
tion testing program was much less detailed than the 
OSHA requirements for hazardous waste worker train- 
ing, and therefore the OSHA time involvement per ap- 
plication would be greater. NIOSH experience indicat- 
ed that there is an additional time burden associated 
with an accreditation of approval program. The author 
states that making changes, the telephone communi- 
cations dealing with potential applications, opinions on 
new technologies, and interpretations of guidelines 
and responsibilities under the current training provi- 
sions regulation are all very time consuming. 
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PB91-212894/GAR PC A01/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

NIOSH Comments to DOL on the Occupational 
Safety and Heaith Administration Notice of Pro- 
posed Rulemaking on Accreditation of Training 
Programs for Hazardous Waste Operations by J. 
D. Millar, April 1, 1991. 

1 Apr 91, 4p 

See also PB91-212886. 


The testimony contained comments from NIOSH con- 
cerning questions posed during informal hearings re- 
garding Accreditation of Training Programs for Hazard- 
ous Waste Operations. NIOSH initiated the Hazardous 
Substance Training Program to meet the need for 
training of state level and other professionals involved 
in hazardous waste. NIOSH entered into an interagen- 
cy agreement with the National Institute of Environ- 
mental Health Sciences in an effort to support the pro- 
gram. The work has been progressing through the use 
of supplemental training grants from NIOSH to its Edu- 
cational Resource Centers. Through the NIOSH com- 
petitive grant program, ten Educational Resource 
Center programs were funded by the Hazardous Sub- 
stance Training Program to assess the hazardous 
waste training needs of state and other health profes- 
sionals to develop and provide short term training pro- 
grams to meet those needs. Eleven grantees in fiscal 
year 1990 were given monies to conduct hazardous 
waste training of state and other health professionals. 
The average award was 45,000 dollars. Support was 
provided for needs assessments, course develop- 
ment, and the conduct and evaluation of courses and 
programs. Funding was allocated for faculty, supplies 
and equipment, and student tuition. 
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PB91-213579/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 

EPA’s Indoor Air Quality and Work Environment 
Survey: Relationships of Employees’ Self-Report- 
ed Health Symptoms with Direct Indoor Air Quality 
Measurements. 

C. J. Nelson, C. A. Clayton, L. A. Wallace, V. R. 
Highsmith, and M. Kollander. 7 Jun 91, 39p EPA/ 
600/D-91/125 

Presented at IAQ 91, ‘Healthy Buildings’ held in Wash- 
ington, DC. on September 4-8, 1991. Prepared in co- 
operation with Research Triangle Inst., Research Tri- 
angle Park, NC., Maryland Univ. at Baltimore, and Yale 
Univ., New Haven, CT. 


In recent years, employees at the three headquarters 
buildings of the U.S. Environmental Protection Agency 
(EPA) in the Washington, D.C. area have expressed 
concerns about air quality and work environment dis- 
comforts. As part of a large-scale study of health and 
comfort concerns, environmental monitoring was car- 
ried out in March 1989 at approximately 100 sites 
(rooms) within these buildings. Employees in the vicini- 
ty of the monitors were administered a brief question- 
naire to elicit information regarding their work environ- 
ment, comfort levels, odors noticed, health symptoms, 
mood states, and perceptions of overall air quality. 
Statistical analyses were carried out for the 191 males 
and the 192 females for whom both questionnaire and 
monitoring data were available. The analyses entailed 
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estimation of linear regression and logistic regression 
models aimed at testing for associations between the 
employees’ responses and the environmental meas- 
urements, which included temperature, humidity, 
carbon dioxide, and particlate concentrations (100 
sites), and various microbiologic and volatile organic 
compound concentrations (subset of 56 sites). Princi- 
pal component analyses were used to develop some 
of the outcome and explanatory variables used in the 
models. In the paper, the authors describe the study 
design, the study limitations, the statistical models and 
porn and the results and implications of the data 
analysis. 
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PB91-213678/GAR PC A04/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment \ 

Health and Environmental Effects Document for 
Adiponitrile. 

Nov 87, 52p EPA/600/8-89/021 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
adiponitrile. Several quantitative toxi i esti- 
mates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 
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PB91-213686/GAR PC A06/MF A02 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Fone and Environmental Effects Document for 


‘ic Acid. 
Jul 87, 105p EPA/600/8-89/027 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
benzoic acid. Several quantitative toxicological esti- 
mates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 
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PB91-213694/GAR PC A06/MF A02 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and Environmental Effects Document for 
Benzyl Alcohol. 

Sep 89, 107p EPA/600/8-90/033 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
benzyl alcohol. Several quantitative toxicological esti- 
mates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 
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PB91-213702/GAR 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and Environmental Effects Document for 
Bromochioromethane. 

May 90, 100p EPA/600/8-91/016 


PC A05/MF A02 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
bromochloromethane. Several quantitative toxicologi- 
cal estimates are presented that reflect evaluations of 
the substance’s potential effects to human health, 
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aquatic life, and the environment. Environmental fate 
and transport data are provided for air, soil, and water. 
Additionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 


155,442 

PB91-213827/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and ek Response. 

Field Standard mary of Procedures for Estab- 
lishing Work Zones (F.S.O.P. 6). 

1 Apr 85, 23p OSWER DIRECTIVE-9285.2-04 


The directive describes procedures to be used by field 
personnel in establishing work zones for control of 
hazardous materials to minimize the risk of exposure 
to workers at hazardous release sites. 


155,443 

PB91-213835/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 

Field Standard Operating oar for Prepara- 
tion of a Site Safety Plan F.S.O.P 

HE. ~ pe 85, 30p EPA/9285.2-05, OSWER DIRECTIVE- 


The directive establishes requirements for protecting 
health and safety of field personnel during all activities 
conducted at the site of an incident. The manual con- 
tains safety information, instructions, and procedures 
to cover a variety of situations commonly encountered 
in this type of field work. 


155,444 

PB91-213843/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Field Standard re Procedures for Air Sur- 
veillance F.S.0.P. N 

: each 27p EP AY SDBS. 2-03, OSWER DIRECTIVE- 


The directive describes air monitoring procedures for 
use by field personnel in obtaining air monitoring data 
required to minimize the risk of exposure to personnel 
at hazardous substance release sites. 


155,445 

PB91-213850/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Field Standard Operating Procedures for the De- 
— of Response Personnel F.S.O.P. No. 


1 Jan 85, 33p EPA/9285.2-02, OSWER DIRECTIVE- 
9285.2-02 


The directive describes approved operating proce- 
dures for decontamination of response personnel and 
equipment at hazardous substance release sites. 


155,446 

PB91-214080/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Guidance for Coordinating ATSDR Health Assess- 
ment Activities with the Superfund Remedial Proc- 
ess. 

Directiv 

22 87, 24p OSWER DIRECTIVE-9285.4-02 


The ears discusses SARA which mandates that 
the Agency for Toxic Substances and Disease Regis- 
try (A SD ) perform specific public health activities 
associated with actual or potential exposure to toxic 
substances identified at hazardous waste sites. The 
document (1) provides guidance to support ATSDR in 
meeting its health assessment requirements as out- 
lined in Section 110 under SARA; (2) summarizes the 
various EPA response activities for which consultation 
with ATSDR may be requested; and (3) outlines 
ATSDR’s management process for citizen petitions. 


155,447 

PB91-216242/GAR PC A03/MF A01 

Environmental Protection Agency, Research Triangle 
ark, NC. Office of Research and Development. 
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Total Human Exposure: Basic Concepts, EPA Field 
Studies, and Future Research Needs. 
——< article. 

W. R. Ott. cJul 90, 12 
Pub. in Jnl. of Air and 
v40 n7 Jul 90. 


Historically, environmental regulatory programs de- 
signed to protect public health have monitored pollut- 
ants only in geophysical carrier media (for example, 
outdoor air, streams, soil). Field studies have identified 
agap between the levels observed in geophysical car- 
rier media and concentrations with which people actu- 
ally come into contact: their daily exposures. A new 
approach--Total Human — (THE) has evolved 
to fill the gap and provide the critical data needed fpr 
accurately assessing public health risk. The THE ap- 
proach considers a three-dimensional ‘bubble’ around 
each person and measures the concentrations of all 
pollutants contacting that bubble, either through the 
air, food, water, or skin. Two basic THE approaches 
have emerged: (1) the direct approach using probabili- 
ty samples of populations and measuring pollutant 
concentrations in the food eaten, air breathed, water 
drunk, and skin contacted; and (2) the indirect ap- 
proach using human activity pattern-exposure models 
to predict population exposure distributions. 


EPA/600/J-90/531 
laste Management Association, 


155,448 

PBS 1-216333/GAR PC A04/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and Environmental Effects Document for 4- 
—. 

Jan 89, 73p EPA/600/8-89/050 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
4-aminopyridine. Several quantitative toxicological es- 
timates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 


155,449 

PBS1-216341/GAR 

Environmental Protection Agency, Cincinnati, OH. En- 

vironmental Criteria and Assessment Office. 

oe and ~ 1pm, Effects Document for 
-Butadi 

Jan 89, 86p EPA/600/8-89/051 


PC A05/MF A01 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
1,3 butadiene. Several quantitative toxicological esti- 
mates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 


155,450 

PB91-216358/GAR PC A04/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and — Effects Document for 
Acetophenon 

May 87, 65p EPA/600/8- 89/104 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
acetophenone. Several quantitative toxicological esti- 
mates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided 


155,451 
PB91-216424/GAR PC A06/MF A02 


Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and Environmental Effects Document for 
Bromoform. 

Sep 89, 119p EPA/600/8-90/025 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
bromoform. Several quantitative toxicological esti- 
mates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 


158,452 


PB91-216465/GAR PC A06/MF A02 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and Environmental Effects Document for 1- 
Butanol. 

Sep 89, 119p EPA/600/8-90/031 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
1-butanol. Several quantitative toxicological estimates 
are presented that reflect evaluations of the sub- 
stance’s potential effects to human health, aquatic life, 
and the environment. Environmental fate and transport 
data are provided for air, soil, and water. Additionally, 
exposure levels are reported for the substance’s pres- 
ence in water, air, food, and potential dermal contact. 
Results of pharmacokinetic evaluations and carcino- 
genicity risk assessments are also provided. 


155,453 


PB91-216473/GAR PC A06/MF A02 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and Environmental Effects Document for 
Cacodylic Acid. 

Aug 89, 103p EPA/600/8-90/021 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
cacodylic acid. Several quantitative toxicological esti- 
mates are presented that reflect evaluations of the 
substance’s potential effects to human health, aquatic 
life, and the environment. Environmental fate and 
transport data are provided for air, soil, and water. Ad- 
ditionally, exposure levels are reported for the sub- 
stance’s presence in water, air, food, and potential 
dermal contact. Results of pharmacokinetic evalua- 
tions and carcinogenicity risk assessments are also 
provided. 


155,454 


PB91-216481/GAR PC A05/MF A01 
Environmental Protection Agency, Cincinnati, OH. En- 
vironmental Criteria and Assessment Office. 

Health and Environmental Effects Document for 
Chioral. 

Mar 88, 79p EPA/600/8-89/012 


The Environmental Criteria and Assessment Office, 
Office of Health and Environmental Assessment has 
investigated the health and environmental effects for 
chloral. Several quantitative toxicological estimates 
are presented that reflect evaluations of the sub- 
stance’s potential effects to human health, aquatic life, 
and the environment. Environmental fate and transport 
data are provided for air, soil, and water. Additionally, 
exposure levels are reported for the substance’s pres- 
ence in water, air, food, and potential dermal contact. 
Results of pharmacokinetic evaluations and carcino- 
genicity risk assessments are also provided. 


155,455 


PB91-921346/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 





—— for Health and Safety Requirements, Espe- 
cially Medical Surveillance pane ann for EPA 
Employees Who Support OSWER Programs. 
Directive. 

1 Mar 90, 4p OSWER-9285.3-06 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive reminds employees that EPA must 
comply with OSHA’s hazardous waste and emergency 
response worker protection rule (29 CFR 1910.120), 
EPA health and —_ — contained in EPA 1440 
Directives, and OSWER Directive 9285.8-02, ‘U.S. En- 
vironmental Protection Agency Health and Safety 
Audit Manual.’ The directive gives some specific de- 
tails regarding medical surveillance, sometimes called 
medical monitoring requirements. 


Environmental impact Statements 


158,456 


MIC-91-04151/GAR PC E07/MF E01 
Transport Canada. Airports, Ottawa (Ontario). 

Airside Development Project: Environmental 
impact statement summary. 

c1991, 39p 


Lester B. Pearson International Airport is Canada’s 
busiest and most important air transportation facility. 
Between 1984 and 1988 aircraft movements grew by 
over 35 per cent. This growth, coupled with a contin- 
ued lack of consensus on airside infrastructure expan- 
sions, led to congestion and delay problems. Trans- 
port Canada introduced a number of short term meas- 
ures to manage the demand but es that a 
more permanent solution was required. Potential envi- 
ronmental impacts were recognized in the strategy 
that was developed, and a formal review through the 
Environmental Assessment and Review Process was 
begun which resulted in the establishment of guide- 
lines for the preparation of an Environmental Impact 
= (EIS). This document offers an overview of 
the 
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PB91-218388/GAR PC A16/MF A02 
Federal mri | Regulatory Commission, Washington, 
DC. Office of Electric Power eo. 

Final Environmental Impact Statement: Proposed 
Summit Pumped Storage Hydroelectric Project, 
Summit County, Norton, Ohio. 

Jan 91, 367p FERC/EIS-0058/F 

See also PB90-245036. 


The final environmental impact statement (FEIS) eval- 
uates the potential economic benefits and the project- 
specific and cumulative environmental impacts associ- 
ated with pumped storage hydroelectric development 
in the City of Norton, Summit County, in northeast 
Ohio. The Federal Energy Regulatory Commission 
(Commission) is considering a license application sub- 
mitted by Summit Energy Storage, Inc., proposing de- 
velopment of the Summit Pumped: Storage Hydroelec- 
tric Project (Summit Project). The action of licensing 
the project involves tradeoffs among new energy pro- 
duction resources and environmental quality. The staff 
formulated alternatives and made a comparative eval- 
uation of impacts to respond to concerns raised during 
public meetings and during review of the draft EIS. In 
developing its recommendations, the staff gave equal 
consideration to developmental and nondevelopmen- 
tal values, in accordance with the Federal Power Act 
(FP Act), as amended by the Electric Consumers Pro- 
tection Act of 1986. 
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MIC-91-03726/GAR PC E07/MF E01 
Inland Waters Directorate, Ottawa (Ontario). Water 
Quality Branch. 


ENVIRONMENTAL POLLUTION & CONTROL 


Canadian water —— guidelines for cyanazine. 
Scientific series no. 180. 

B. D. Pauli, R. A. Kent, and M. P. Wong. c1991, 67p 
SSC-EN 36-502/180E, ISBN-0-662-18512-9 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Review of the available literature on the use, environ- 
mental fate, persistence and toxicity of the triazine her- 
bicide cyanazine. The effects of cyanazine on raw 
public drinking water supplies, aquatic life, recreational 
water quality and aesthetics, and on agricultural and 
industrial water supplies are summarized and from this 
information, guidelines for the protection from cyana- 
zine of specific water uses are recommended. 


155,459 
MIC-91-03937/GAR PC E07/MF E01 


Manitoba Hazardous Waste Management Corpora- 
tion, pant 
Pilot pesticide container and residue management 


project. 
E. J. Yee, and W. Omiucke. c1989, 45p 


This report describes a pilot project initiated by the 
Corporation to develop a comprehensive management 
capability for pesticide containers and residues. The 
project evaluated various procedures and techniques 
that could be further developed to provide a complete 
and cost effective commercial service to address this 
particular problem in compliance with present regula- 
tory standards. A relatively small rural collection site 
containing 1400 metal and 2100 plastic containers 
was selected in the Rural Municipality of Rossburn for 
the pilot project. A process was developed based on 
managing all containers and the resultant solid and 
hazardous waste components in an environmentally 
sound manner; unrinsed containers considered as reg- 
ulated hazardous waste and unsuitable for convention- 
al solid waste management or recycling; solid waste 
recycling maximized to the extent practical; and landfill 
disposal of uncontaminated or decontaminated solid 
waste used conditional on only Class 1 facilities be 
used, volume reduction maximized and municipal ap- 
provals available. 


155,460 

PB91-213777/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

EPA Pesticide Fact Sheet No. 224: Uniconazole-P. 
3 Jul 91, 10p EPA/540/FS-91/138 


The document contains up-to-date chemical informa- 
tion, including a summary of the Agency’s regulatory 
position and rationale, on uniconazole-P, or herbi- 
cides. A Fact Sheet is issued after one of the following 
actions has occurred: Issuance or reissuance of a reg- 
istration standard, Issuance of each special review 
document, Registration of a significantly changed use 
pattern, Registration of a new chemical, or An immedi- 
ate need for information to resolve controversial 
issues relating to a specific chemical or use pattern. 


Radiation Pollution & Control 


155,461 

DE90001660/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Some observations concerning the chemistry of 
the Purex vessel vent silver reactor. 

L. A. du Plessis. 16 Jan 70, 14p BNWL-CC-2378 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The process vessel off-gases from nuclear fuel reproc- 
essing plants are routinely treated to remove exces- 
sive radionuclides. In the Purex plant at Hanford, one 
of the treatment steps reduces the concentration of 
(sup 131)I by passing the gas through a heated bed of 
Berl saddles coated with silver nitrate. This piece of 
equipment is known as a silver reactor. The silver reac- 
tors in the dissolving vessel off-gas system have 
proved to be effective traps for iodine under ordinary 
operating conditions. Organic iodides, could be 
present at higher concentration in the vessel vent than 
in the dissolver off-gas and might not be as efficiently 
trapped in the reactor as inorganic compounds of 
iodine. Organic iodides have been identified in the 


155,463 
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stack gases of the Hanford and Savannah River Purex 
plants. The present report is the third on the chemistry 
of the vessel vent silver reactor. As the work described 
in these documents has been discontinued, the con- 
tents of all three reports are summarized and dis- 
cussed in the concluding section of this report. The 
results obtained hitherto are by no means complete, 
and the concluding section contains suggestions for 
the direction of further work, when the chemical 

of the silver reactors can be resumed. 5 refs., 1 fig., 4 
tabs. (ERA citation 15:000135) 
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DE90001661/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Analysis of samples from the Purex vessel vent 
silver reactor. 

L. A. du Plessis, and S. L. Sutter. 11 Jun 69, 30p 
BNWL-CC-2188 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The process vessel off-gases originating in nuclear 
fuel reprocessing plants are routinely treated to 
remove excessive radionuclide contents. In the Purex 
Plant, at Hanford, one of the treatment steps reduces 
the concentration of (sup 131)I by passing the gas 
through a heated bed of AgNO(sub 3) coated Beri sad- 
dies. The silver reactors for the dissolving vessel off- 
gas system have proved to be effective traps for iodine 
under ordinary operating conditions. However, there 
has been concern about the efficiency of the vessel 
vent silver reactor, which operates at the comparative- 
ly low temperature of 160(degree)C (vs. 190(degree) in 
the dissolver cells), takes a larger off-gas load than the 
dissolver reactors, and has a lower concentration of 
iodine. It has also been suspected that organic iodides, 
which could be at higher concentration in the vent 
system, might not be as efficiently trapped in the reac- 
tor as inorganic compounds of iodine. Organic iodides 
have been qualitatively identified in the stack gases of 
the Hanford and Savannah River Purex plants. These 
investigations did not include quantitative estimation of 
the —— iodides. In the present study, the vessel 
vent off-gas and the material in a spent vessel vent 
silver reactor were analyzed qualitatively and quantita- 
tively. Two gas sampling devices were used, a cold 
trap and an activated charcoal adsorber. The purpose 
of these analyses was to ascertain whether the reactor 
is trapping iodine, and to discover reasons for failure to 
trap it. 8 refs. 5 figs. 10 tabs. (ERA citation 
15:000134) 
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DE91009653/GAR 

Oak Ridge National Lab., TN. 

— separation of uranium from waste mate- 
is. 


J. M. Hoegler. 1987, 51p CONF-871187-2 

Contract AC05-840R21400 

Symposium on hazardous and industrial solid waste 
testing and disposal (8th), Clearwater, FL (USA), 12-13 
Nov 1987. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A04/MF A01 


Criteria were developed for selection of candidate 
wastes for testing magnetic separation of uranium 
and/or other paramagnetic materials. A survey of De- 
partment of Energy (DOE) hazardous wastes was con- 
ducted to determine good candidates for bench-scale 
magnetic separation tests. Representatives of 21 DOE 
sites were contacted, and materials were identified as 
potential candidates for magnetic separation. To date, 
seven samples have been obtained and tested for 
separability of uranium with a bench-scale magnetic 
assaying device. The samples tested have been ob- 
tained from the K-1401B and K-1401C ponds in Oak 
Ridge, Tennessee; from waste piles in Maywood, New 
Jersey; from North and South Ponds in Richland, 
Washington; and from magnesium fluoride drums in 
Fernald, Ohio. The magnetic device utilized in these 
tests can be used in a deflective mode with dry particu- 
late samples or a matrix-gradient mode with either dry 
particulate or liquid-suspended materials. Uranium 
separation from magnesium fluoride has shown excep- 
tionally good performance in both wet and dry systems 
and could be an important application of the technolo- 
gy. 13 figs., 6 tabs. 
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155,464 
DE91010048/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Report on the Best Available Technology (BAT) for 
the treatment of the INEL Central Laundry and 
Respirator Facility (CFA-617). 

D. H. Miyasaki, and D. L. Heiser. Jan 91, 35p EGG- 
FM-9454 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The Central Laundry and Respirator Facility (CLRF) 
designated by the building number of CFA-617 has 
been addressed as a potential source of contamina- 
tion to the Central Facilities Area (CFA) subsurface 
drainage field which also receives waste water from 
the current CFA Sewage Treatment Plant (STP). Cur- 
rently, discharges from the CLRF have been below set 
guidelines, DCG. A new STP has been proposed for 
the CFA. Since the CLRF has been designated as a 
potential source of contamination, a Best Available 
Pama (BAT) assessment was requested to de- 
termine what action should be taken in respect to the 
aqueous discharges from the CLRF. The BAT assess- 
ment involved source definition, technology evalua- 
tion, BAT matrix development, BAT selection, and BAT 
documentation. The BAT for the Central laundry and 
Respirator Facility selected the treatment which would 
impact the CLRF and the new STP the least in all as- 
pects considered and was the system of filtration and 
a lined pond for natural evaporation of the water. The 
system will provide an isolation of this waste stream 
from all other CFA waste water which will be treated at 
the new STP. Waste minimization possibilities exist 
within the laundry process and are considered. These 
minimization actions will reduce the amount of waste 
water being released, but will result in raising the con- 
taminate’s concentrations (the total mass will remain 
the same). The second option was the use of ion ex- 
change to remove the contaminates and recycle the 
water back to the wash and rinse cycles in the laundry. 
3 refs., 9 figs., 11 tabs. 


155,465 

DE91011909/GAR 
Lawrence Berkeley Lab., CA. 
Release and transport of gaseous C-14 from a nu- 
clear waste repository in an unsaturated medium. 
W. B. Light, E. D. Zwahlen, T. H. Pigford, P. L. 
Chambre, and W. W. L. Lee. Nov 90, 20p LBL- 
29044, CONF-901105-121 

Contract ACO3-76SF00098 

Fall meeting of the Materials Research Society (MRS), 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


The potential nuclear waste repository at Yucca Moun- 
tain is to be in partially saturated rock. Released radio- 
active gases such as (sup 14)CO(sub 2) could have a 
direct pathway to the biosphere. We study the release 
of (sup 14)C released as (sup 14)CO(sub 2) from partly 
failed nuclear waste containers by analyzing the flow 
of gas into and out of a container. We analyze the 
transport of released (sup 14)CO(sub 2) in an unsatu- 
rated, fractured, porous medium with gas-phase ad- 
vection and dispersion. We calculate the inhalation 
dose to a maximally exposed individual above ground, 
based on some conservative assumptions about re- 
lease from containers. For the assumed parameter 
values, a simple atmospheric diffusion model gives 
very small doses when compared to background radi- 
ation doses. 12 refs., 4 figs., 1 tab. 
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155,466 
DE91011988/GAR PC A03/MF AO1 
Los Alamos National Lab., NM. 

Laboratory and field studies related to the Hydrol- 
ogy/Radionuclide Migration Project. Progress 
report, October 1, 1989-September 30, 1990. 

J. L. Thompson. May 91, 50p LA-12100-PR 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This annual report describes research conducted in FY 
1990 by Los Alamos National Laboratory for the Hy- 
drology/Radionuclide Migration Project. This multi- 
—_ project measures the underground movement 
of radionuclides related to nuclear testing at the 
Nevada Test Site. This project continues the long-term 
experiment at the site of the Cambric nuclear test. 
Water pumped from a well adjacent to the explosion 
cavity continues to show decreasing amounts of tritium 
and Krypton 85 but no Cesium 139. Analyses of drill- 
back debris shows a distinction between refractory 


146 VOL. 91, No. 20 


and volatile materials in respect to both their location 
in the test cavity and their leachability with groundwat- 
er. We surveyed materials used during nuclear testing 
to evaluate any post-test hazard; we concluded that 
most such materials pose a minimal hazard. The Los 
Alamos drilling program provided an opportunity for us 
to sample a collapsed zone above the cavity of a test, 
which was fired 2 years ago. We continue our research 
in colloid characterization and in detection of low 
levels of Technetium 99 in Nevada Test Site water. 
During FY 1990, we drilled a new hole in the Yucca 
Flat area to study radionuclide migration. This report 
also describes Los Alamos management and planning 
— in support of this project. 20 refs., 2 figs., 14 
tabs. 


155,467 

DE91012099/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Characterization of radioactive particles in the 
234-5Z ange gaseous effluent. 

J. Mishima, and L. C. Schwendiman. Dec 73, 30p 
BNWL-B-309 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Seven sets of large-volume air samples were taken 
from the main exhaust stack of the 234-5Z Building 
over a seven-month period. The concentration of 
alpha-emitters associated with particles was deter- 
mined and the distribution of radioactivity as a function 
of particle size measured using a large-volume cas- 
cade impactor. The average concentration of alpha 
emitters over long periods of sampling was much less 
than the occupational MPC(sub air) for (sup 239)Pu. 
The activity median aerodynamic diameter ranged 
from 3 to 9 microns. From 60 to 80 percent of the ra- 
dioactive material was associated with particles less 
than 10 microns, aerodynamic equivalent diameter, 
which may be regarded as an upper limit for respirable 
particles. Detail characterization of the chemical and 
physical nature of these aerosols and the mechanisms 
for their generation require further study. 3 refs., 10 
figs., 3 tabs. 


155,468 

DE91012175/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 
Weapons Engineering Tritium Facility, Building 
205, Technical Area 16: Los Alamos National Labo- 
ratory, Los Alamos, New Mexico. Environmental 
assessment. 

Apr 91, 59p DOE/EA-0504 

Portions of this document are illegible in microfiche 
products. 


The Weapons aes Tritium Facility (WETF) was 
planned by the US Department of —— (DOE) to 
retain at Los Alamos National Laboratory the capability 
of repackaging small quantities of tritium to exacting 
specifications. Small quantities of tritium are required 
for energy research and development activities and for 
research on nuclear weapons test devices carried out 
as part of the laboratory mission. The WETF is an im- 
proved design proposed to replace an aging Los 
Alamos facility where tritium has been repackaged for 
many years. This Environmental Assessment evalu- 
ates the environmental consequences to be expected 
from operating the new facility, for which construction 
was completed in 1984, compared with those from 
continuing to operate the old facility. The document 
was prepared for compliance with NEPA. In operation, 
the WETF will incorporate state-of-the-art systems for 
containing tritium in glove boxes and capturing any triti- 
um released into the glove box exhaust system and 
the laboratory atmosphere. Liquid discharges from the 
WETF would contain less than 1% of the tritium found 
in effluents from the present facility. Effluent streams 
would be surface discharges and would not enter the 
aquifer from which municipal water supplies are drawn. 
The quantity of solid radioactive waste generated at 
the WETF would be approximately the same as that 
| canon at the present facility. The risk to the public 
rom normal benpra emeage operations would be 
significantly less from the F than from the present 
facility. The proposed action will reduce the adverse 
environmental impacts caused by tritium repackaging 
by substantially reducing the amount of tritium that es- 
capes to the environment. 35 refs., 3 figs., 21 tabs. 


155,469 
DE91012483/GAR PC AO5/MF A01 


Battelle Pacific Northwest Labs., Richland, WA. 
Estimates of Columbia River radionuclide concen- 
trations: Data for Phase 1 dose calculations. Han- 
ford Environmental Dose Reconstruction Project. 
M. C. Richmond, and W. H. Walters. May 91, 91p 
PNL-7248-HEDR 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Pacific Northwest Laboratory is conducting the Han- 
ford Environmental Dose Reconstruction Project to es- 
timate the radiation doses people may have received 
from historical Hanford Site operations. Under the di- 
rection of an independent Technical Steering Panel, 
the project is being conducted in phases. The objec- 
tive of the first phase is to assess the feasibility of the 
project-wide technical approach for acquiring data and 
developing models needed to calculate potential radi- 
ation doses. This report summarizes data that were 
generated for the Phase 1 dose calculations. These 
included monthly average concentrations of specific 
radionuclides in Columbia River water and sediments 
between Priest Rapids Dam and McNary Dam for the 
years 1964 to 1966. Nine key radionuclides were se- 
lected for analysis based on estimation of their contri- 
bution to dose. Concentrations of these radionuclides 
in the river were estimated using existing measure- 
ments and hydraulic calculations based on the simpli- 
fying assumption that dilution and decay were the pri- 
mary processes controlling the fate of radionuclides 
released to the river. Five sub-reaches between Priest 
Rapids Dam and McNary Dam, corresponding to popu- 
lation centers and tributary confluences, were identi- 
fied and monthly average radionuclide concentrations 
were calculated for each sub-reach. The hydraulic cal- 
culations were performed to provide radionuclide con- 
centration estimates for time periods and geographic 
locations where measured data were not available. 
The validity of the calculation method will be evaluated 
in Phase 2. 12 refs., 13 figs., 49 tabs. 


155,470 

DE91012562/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Radiological analysis for Nova upgrade. 

W. R. Meier, M. T. Tobin, and M. S. Singh. 20 Dec 
90, 18p UCRL-JC-104397, CONF-901007-69 
Contract W-7405-ENG-48 

Topical meeting on technology of fusion energy (9th), 
Oak Brook, IL (USA), 7-11 Oct 1990. Sponsored by 
ofa of Energy, Washington, DC. 

U.S. Sales Only. 


The Lawrence Livermore National Laboratory intends 
to upgrade the Nova Laser Facility to (approximately)2 
MJ of blue light. Our first step in ensuring strict adher- 
ence to environmental, safety, and health guidelines is 
to explore the radiological aspects of Nova Upgrade. 
The results of neutron activation and radiation dose 
calculations are presented for two different chamber 
designs: an aluminum chamber with a water blanket 
for shielding and a high purity, fiberglass epoxy cham- 
ber. In addition to the activation of the chamber materi- 
als, we address the activation and resulting radiologi- 
cal hazards of the beam tubes, optical elements in the 
beam lines, concrete walls, aluminum space frame, 
and air surrounding the chamber. We report the peak 
prompt dose just outside the concrete walls that sur- 
round the chamber. Tritium recovery and disposal 
techniques are also addressed. 9 refs., 6 figs., 1 tab. 


155,471 

DE91012612/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Emergency assessment resource manual. 

D. H. Denham, E. |. Mart, and M. Yurconic. Apr 91, 
17p PNL-SA-18688, CONF-910434-5 

Contract ACO06-76RL01830 

Topical meeting on emergency preparedness and re- 
sponse (3rd), Chicago, IL (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


In 1988, Emergency Preparedness Project staff from 
Pacific Northwest Laboratory (PNL) initiated a plan to 
rapidly evaluate emergency classification levels 
(ECLs) and protective action recommendations 
(PARs) under emergency conditions. This effort includ- 
ed the cooperation of other Hanford contractors as 
well in assembling safety analysis reports (SARs) and 
other information. The Hanford Emergency Assess- 
ment Resource Manual (HEARM) is meant to aid 
hazard evaluators in developing timely and accurate 
PARs for any radioactive or hazardous material acci- 
dents at Hanford that could affect the offsite popula- 





tions. HEARM will provide evaluators a very quick, no- 
calculation method for initially determining upper- 
bound ECLs; a user-friendly, efficient method for de- 
termining PARs; and a mechanism for assessing the 
potential consequences of an emergency in the ab- 
sence of computers. 1 ref. 


155,472 

DE91012614/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Effect of winds in reducing sub-slab radon con- 
centrations under houses laid over gravel beds. 

P. C. Owezarski, D. J. Holford, K. W. Burk, H. D. 
Freeman, and G. W. Gee. Apr 91, 21p PNL-SA- 
18792, CONF-9104125-1 

Contract ACO6-76RL01830 

International symposium on radon and radon reduction 
technology, Philadelphia, PA (USA), 2-5 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


Wind pressures on houses can effect the availability of 
radon beneath houses that are surrounded by highly 
permeable materials. The Rn3D computer code was 
used in a two-dimensional study of the effects of winds 
on radon concentration profiles beneath a slab-on- 
grade house when dry gravel of various thicknesses 
surrounded the outer surfaces of the slab. Four gener- 
ic soil types (sand, silt, loam, and clay) at several mois- 
ture saturations underlaid the gravel layer and house. 
For a typical annual distribution of wind speeds, radon 
concentrations under the houses were obtained as 
functions of gravel thickness and underlying soil type 
and saturation. Results show that for a gravel depth of 
0.1 m, radon concentrations are reduced by up to 50% 
for sand and loam, 60% for silt, and 90% for clay. Ata 
depth of 0.3 m the percent reductions are correspond- 
ingly 75, 75, 85, and 95%. 4 refs., 7 figs., 2 tabs. 


155,473 

DE91012617/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford Environmental Dose Reconstruction 
Project. Monthly report. 

Progress rept. 

S. M. Finch, and A. H. McMakin. Apr 91, 79p PNL- 
6450-42-HEDR 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The objective of the Hanford Environmental Dose Re- 
construction Project is to estimate the radiation doses 
that populations could have received from nuclear op- 
erations at Hanford since 1944. The project is being 
managed and conducted by the Pacific Northwest 
Laboratory (PNL) under the direction of an independ- 
ent Technical Steering Panel (TSP). The project is di- 
vided into the following technical tasks. These tasks 
correspond to the path radionuclides followed, from re- 
leased to impact on humans (dose estimates): source 
terms; environmental transport; environmental moni- 
toring data; demographics, agriculture, food habits; 
and, environmental pathways and dose estimates. 


155,474 

DE91012622/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Flow and transport around a noncontinuous hori- 
zontal layer at Yucca Mountain. 

M. A. McGraw, T. B. Miley, and D. W. Langford. Dec 

90, 29p PNL-SA-18658, CONF-910435-80 

Contract ACO6-76RL01830 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Computer simulations were used to examine the effect 
of a noncontinuous horizontal layer on the flow field 
and contaminant transport of a simplified conceptual 
model. The domain consisted of four different material 
types, where the pinched-out layer had a hydraulic 
conductivity one order of magnitude less than the 
other three zones. The boundary conditions were 
modified for three different simulations. The model re- 
sults indicate that the boundary conditions used affect 
the results and are an important consideration in mod- 
eling. This implies that one-dimensional modeling is 
not adequate to represent the system. 10 refs., 9 figs., 
1 tab. 


155,475 
DE91012764/GAR 
EG and G Idaho, Inc., Idaho Falls. 


PC A04/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


Test plan for FY-91 dust control studies. 

M. R. Winberg. Mar 91, 62p EGG-WTD-9553 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This test plan defines basic test procedures for testing 
commercially available vendor products as soil fixa- 
tives and dust suppression agents to determine their 
capability to control fugitive a durin 
transuranic waste retrieval and handling operations. 
description of the test apparatus and methods are pro- 
vided in this test plan. This test plan defines the sam- 
pling procedures, controls, and analytical methods for 
the samples collected. Data management is dis- 
cussed, as well as quality assurance and safety re- 
quirements for the study. 6 refs., 5 figs. 


155,476 
DE91012767/GAR PC A11/MF A02 
EG and G Idaho, Inc., Idaho Falls. 
Tritium systems interactions for systems code ap- 
lications and safety analysis. 
. J. Brereton. Apr 91, 236p EGG-FSP-9628 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The tritium inventory in a fusion experiment may be the 
major hazard onsite. This tritium is distributed through- 
out various — and components. A major thrust 
of safety work has been aimed at reducing these triti- 
um inventories, or at least at minimizing the amount of 
tritium that could be mobilized. | have developed 
models for a time-dependent fuel cycle systems code, 
which will aid in directing designers towards safer, 
lower inventory designs. The models provide a self- 
consistent picture of system interactions and system 
interdependencies, and provide a better understand- 
ing of how tritium inventories are influenced. A “‘sys- 
tems” approach is valuable in that a wide range of pa- 
rameters can be studied, and more promising regions 
of parameter space can be identified. Ultimately, de- 
signers can use this information to specify a machine 
with minimum tritium inventory, given various con- 
straints. Here, | present the models that describe triti- 
um inventory in various components as a function of 
system parameters. The components include: plasma 
facing components, exhaust system/vacuum pumps, 
fuel clean-up system, buffer tank, isotope separation 
system, fueling components (gas puffers, pellet injec- 
tors, and neutral beams), and storage. The models are 
time dependent and reflect a level of detail consistent 
with a systems type of analysis. Species tracked in ad- 
dition to tritium include deuterium, protium, and helium. 


155,477 

DE91012772/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Fission product iodine during early Hanford-Site 
operations: Its production and behavior during 
fuel processing, off-gas treatment and release to 
the atmosphere. 

L. L. Burger. May 91, 74p PNL-7210-HEDR 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The Hanford Environmental Dose Reconstruction 
(HEDR) Project was established to estimate the radio- 
logical dose impact that Hanford Site operations may 
have made on the local and regional population. This 
impact is estimated by examining operations involving 
radioactive materials that were conducted at the Han- 
ford Site from the startup of the first reactor in 1944 to 
the present. HEDR Project work is divided among sev- 
eral technical tasks. One of these tasks, Source 
Terms, is designed to develop quantitative estimates 
of all significant emissions of radionuclides by Hanford 
Site operations since 1944. Radiation doses can be 
estimated from these emissions by accounting for spe- 
cific radionuclide transport conditions and population 
demography. This document provides technical infor- 
mation to assist in the evaluation of iodine releases. 
115 refs., 5 figs., 3 tabs. 


155,478 

DE91012872/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Results of vi ing Fernald K-65 residue. 

D. S. Janke, C. C. Chapman, and R. A. Vogel. Apr 
91, 20p PNL-SA-18960, CONF-9104261-1, FMPC- 
2230 


Contracts ACO06-76RL01830, ACO5-860R21600 
International symposium on ceramics in nuclear and 
hazardous waste management (5th), Cincinnati, OH 
(USA), 29 Apr - 3 May 1991. Sponsored by Department 
of Energy, Washington, DC. 


155,481 


Radiation Pollution & Control 


Two silos, designated as K-65, at the Feed Materials 
Production Center in Fernald, Ohio, contain residues 
from the processing of pitchblende ores. The residue 
contains radium, uranium, uranium daughter products, 
and heavy metals and was vitrified in a benchscale 
system that allowed the volume and composition of 
the off gas to be determined. Chemical analyses of 
both the vitrified and nonvitrified residue were per- 
formed, including Toxicity Characteristic Leachate Pro- 
cedure (TCLP) and Extraction Procedure (EP) toxicity 
testing. The nonvitrified K-65 residue tested “hazard- 
ous” by the EP toxicity procedure, and the radon ema- 
nation rate was over 2500 times the EPA limit of 20 
pCi/m(sup 2)/s. After vitrification, the K-65 residue 
tested “nonhazardous” by the TCLP; the volume was 
39% of the original material, and the radon emanation 
rate was reduced by a factor of over 33,000 to 1.56 
pCi/m(sup 2)/s, an order of magnitude below the EPA 
limit. 9 refs., 2 figs., 4 tabs. 


155,479 
DE91013022/GAR PC A07/MF A01 
Massachusetts Inst. of Tech., Cambridge. Plasma 
Fusion Center. 
rison of methods for monitoring low air- 
of argon-41 and tritium, with 
MIT-PFC design 


eee tah 

J. C. McLoughlin. Aug 90, 147p DOE/ET/51013-287, 
PFC/RR-90-12 

Contract ACO2-78ET51013 

Sponsored by Department of Energy, Washington, DC. 


Two primary methods, GM- and Nal-detection, of air- 
borne (sup 41)Ar monitoring were compared experi- 
mentally to determine the lowest resolvable concen- 
tration given reasonable sample sizes. Nal-detectors 
provided a lower resolvable concentration than GM 
tubes, primarily due to energy resolution, which greatly 
reduced background noise. Airborne (sup 3)H collec- 
tion was compared for two primary collection and one 
ancillary method (direct condensation). All (sup 3)H 
detection was performed via liquid scintillation. Tritium 
collection with water baths yielded higher collection ef- 
ficiencies than dessicant traps for short sampling dura- 
tions. As the length of the sampling duration in- 
creased, water traps yielded lower collection efficien- 
cies than dessicant traps, primarily due to evaporation 
of water from the water traps. Direct condensation as a 
collection method of airborne (sup 3)H was found un- 
suitable, since large amounts of gas were initially con- 
densed, yet evaporated as the sample’s coolant was 
removed. (sup 41)Ar detection for the MIT-PFC was 
determined to be best provided by a low (sup 40)K Nal 
crystal shielded with lead and steel. A Marinelli beaker 
was used as a monitoring volume to hold the effluent 
sample. (sup 3)H monitoring at the MIT-PFC was ful- 
filled with dessicant traps to catalytically separate the 
(HTO) and (HT) fractions without the use of a carrier 
gas for the (HT). (ERA citation 16:022242) 


155,480 
DE91013059/GAR PC A04/MF A01 
Oak Ridge Y-12 Plant, TN. 

RCRA Facility Investigation Plan, Waste Coolant 
Processing Facility (T-038), Y-12 Plant, Oak Ridge, 


Tennessee. 

W. S. Allison. Nov 87, 57p Y/TS-358 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


Within the confines of the Oak Ridge Y-12 Plant are 
both active and inactive hazardous waste treatment, 
storage, and disposal facilities. These solid waste 
management units (SWMUs) are subject to assess- 
ment by the US Environmental Protection Agency, as 
required by the 1984 Hazardous and solid Waste 
Amendments (HSWA) to the Resource Conservation 
and Recovery Act (RCRA). This document is the site- 
specific RFI plan for the Waste Coolant Processing Fa- 
cility (T-038) and contains historical information, oper- 
ational information, and sampling data specific to this 
facility. The potential for the release of contamination 
through the various media and potential receptors are 
addressed. A sampling and analysis plan is proposed 
to determine the extent, if any, of contaminant re- 
leases to the surrounding environment. Included are 
health, safety, quality assurance, and quality control 
procedures to be followed when implementing the 
sampling plan. 5 figs., 4 tabs. 


155,481 
DE91013239/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
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ENVIRONMENTAL POLLUTION & CONTROL 


Radiation Pollution & Control 


Tank wastes discharged directly to the soil at the 
Hanford Site. 

J. L. Waite. Apr 91, 45p WHC-MR-0227 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the type, quantity, and charac- 
teristics of wastes associated with the single-shell 
storage tanks discharged intentionally or inadvertently 
to the ground at the Hanford Site. This includes: waste, 
discharged from the single-shell tanks (SST) directly to 
the ground via pumping or cascade overflow; leaks 
from SSTs; leaks from transfer lines and other un- 
planned releases and spills. The report does not ad- 
dress process condensate wastestreams resulting 
from the evaporator concentration or other processing 
of tank wastes. These condensate streams were of 
much larger volume, but contained significantly less ra- 
dionuclide content. These streams are documented in 
other reports. This report does not address the many 
other liquid disposal sites that received other (non- 
SST) wastes as part of the soil column disposal prac- 
tices at the Hanford Site. Also included are discus- 
sions of the process steps and tank streams dis- 
charged, chemical composition of discharged waste 
and the environmental impact and clean up of waste 
discharges at the Hanford Site. 18 refs., 3 figs., 4 tabs. 


155,482 
DE91013418/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Use of Chernoby! fallout data to test model predic- 
tions of the transfer of (131)! and (137)Cs from the 
at here through agricultural food chains. 

F. O. Hoffman. 1991, 16p CONF-910434-7 

Contract AC05-840R21400 

Topical a emergency preparedness and re- 
sponse (3rd), Chicago, IL (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


This paper highlights the results of a recent interna- 
tional model validation study (BIOMOVS/A4) that has 
collected data during the aftermath of the Chernobyl 
accident from 13 sites around the Northern Hemi- 
sphere. Models commonly used in the USA for regula- 
tory assessments tended to overpredict by amounts 
that often approached and/or exceeded a factor of 
ten. Large overestimation was usually the result of 
compound conservatism employed in a model at nu- 
merous stages. In some cases, seemingly accurate 
predictions were the result of compensatory error. The 
study also revealed that similar models produced dif- 
ferent results when operated by different users, and 
that accuracy was affected more frequently by the 
choice of parameter values than by differences in 
structural complexity. 4 refs., 3 figs. 


155,483 

DE91013515/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

Actinide transport in Topopah Spring Tuff: Pore 
size, particle size, and diffusion. 

M. Buchholtz ten Brink, D. L. Phinney, and D. K. 
Smith. Apr 91, 20p UCRL-JC-104530, CONF- 
901105-125 

Contract W-7405-ENG-48 

Fall meeting of the Materials Research Society (MRS), 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


Diffusive transport rates for aqueous species in a 
porous medium are a function of sorption, molecular 
diffusion, and sample tortuosity. With heterogeneous 
natural samples, an understanding of the effect of mul- 
tiple transport paths and sorption mechanisms is par- 
ticularly important since a small amount of radioiso- 
tope traveling via a faster-than-anticipated transport 
path may invalidate the predictions of transport codes 
which assume average behavior. Static-diffusion ex- 
periments using aqueous (Sup 238)U tracer in tuff indi- 
cated that U transport was faster in regions of greater 
porosity and that apparent diffusion coefficients de- 
pended on the scale (m or (mu)m) over which concen- 
tration gradients were measured in Topopah Spring 
Tuff. If a significant fraction of actinides in high-level 
waste are released to the environment in forms that do 
not sorb to the matrix, they may be similarly transport- 
ed along fast paths in porous regions of the tuff. To 
test this, aqueous diffusion rates in tuff were measured 
for (sub 238)U and (sub 239)Pu leached from doped 
glass. Measured transport rates and patterns were 
consistent in both systems with a dual-porosity trans- 
ported moeld. In addition, filtration or channelling of 
actinides associated with colloidal particles may sig- 
nificantly affect the radionuclide transport rate in Topo- 
pah Spring tuff. 9 refs., 7 figs. 
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155,484 

DE91013543/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Land and water use characteristics in the vicinity 
of the Savannah River Site. 

D. M. Hamby. 1 Mar 91, 449 WSRC-RP-91-17 
Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


Routine operations at the Savannah River Site (SRS) 
result in the release of small amounts of radionuclides 
to the atmosphere and to the Savannah River. The re- 
sulting radiological doses to the offsite maximum indi- 
vidual and the offsite population within 50 miles of the 
SRS are estimated on a yearly basis. These estimates 
are generated using dose models prescribed for the 
commercial nuclear power industry by the Nuclear 
Regulatory Commission (NRC). The NRC provides de- 
fault values for dose model parameters for facilities not 
having enough data to develop site-specific values. A 
survey of land and water use characteristics for the 
Savannah River area has been conducted to deter- 
mine as many site-specific values as possible for inclu- 
sion in the dose models used at the SRS. These site 
parameters include local characteristics of meat, milk, 
and vegetable production; river recreational activities; 
and meat, milk, and vegetable consumption rates. The 
report that follows describes the origin of the NRC de- 
fault values, the methodology for deriving regional 
data, the results of the study, and the derivations of 
region-specific usage and consumption rates. 33 refs., 
3 figs., 8 tabs. (ERA citation 16:021648) 


155,485 

DE91013550/GAR PC A04/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Remote Sensing Lab. 

In situ surveys of the United States Department of 
Energy’s Rocky Flats Plant, Golden, Colorado. 

May 91, 55p EGG-10617-1129 

Contract ACO8-88NV 10617 

Sponsored by Department of Energy, Washington, DC. 


In 1990, the Remote Sensing Laboratory (RSL) of 
EG&G Energy Measurements, Inc. (EG&G/EM) con- 
ducted in situ radiological surveys at the Rocky Flats 
Plant near Golden, Colorado. The Old Landfill Area 
was surveyed from October 25 through November 7, 
and an area east of the 903 Pad was surveyed from 
November 8 through December 8. As a precursor to 
the Old Landfill survey, an area south of the landfill 
along the north bank of Woman Creek was previously 
surveyed from August 29 through 31. The August 
survey employed a 20% N-type, high purity germanium 
(HPGe) gamma ray detector suspended one meter 
above ground level (AGL). The later surveys employed 
a similar detector, but it was suspended 7.5 meters 
AGL. The processed data from the Old Landfill indicat- 
ed that detected radioisotopes were generally consist- 
ent with those expected from normal background emit- 
ters. However, there was clear evidence of soil disturb- 
ance, and there were areas of elevated concentrations 
of uranium-238 ((sup 238)U). The processed data from 
the area east of the 903 Pad confirmed on earlier 
survey which indicated the presence of americium- 
241((sup 241)Am) in surface soils. Both of the sur- 
veyed areas were part of ongeine. remedial investiga- 
tions of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) at various 
Rocky Flats sites. EG&G/EM is an independent con- 
tractor for the United States Department Energy (DOE) 
and conducts in situ and aerial radiological surveys at 
the DOE’s request. 22 figs., 3 tabs. (ERA citation 
16:019799) 


155,486 

DE91013607/GAR PC A09/MF A01 
Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 
Environmental regulatory guide for radiological ef- 
fluent monitoring and environmental surveillance. 
Jan 91, 182p DOE/EH-0173T 


Under the Atomic —_ Act of 1954, as amended, 


the US Department of Energy (DOE) is obligated ‘to 
regulate its own activities so as to provide radiation 
protection for both workers and the public.” Presiden- 
tial Executive Order 12088, “Federal Compliance with 
Pollution Control Standards,” further requires the 
heads of executive agencies to ensure that all Federal 
facilities and activities comply with applicable pollution 
control standards and to take all actions necessary for 
the prevention, control, and abatement of environmen- 
tal pollution. This regulatory guide describes the ele- 


ments of an acceptable effluent monitoring and envi- 
ronmental surveillance program for DOE sites involv- 
ing radioactive materials. These elements are applica- 
ble to all DOE and contractor activities for which the 
DOE exercises environmental, safety, and health re- 
sponsibilities, and are intended to be applicable over 
the broad range of DOE facilities and sites. In situa- 
tions where the high-priority elements may not provide 
sufficient coverage of a specific monitoring or surveil- 
lance topic, the document provides additional guid- 
ance. The high-priority elements are written as proce- 
dures and activities that “should” be performed, and 
the guidance is written as procedures and activities 
that “should” be performed. The regulatory guide both 
incorporates and expands on requirements embodied 
in DOE 5400.5 and DOE 5400.1. 221 refs., 2 figs., 6 
tabs. (ERA citation 16:021549) 


155,487 

DE91014312/GAR PC A04/MF A01 
Resource Concepts, Inc., Carson City, NV. 

Soil survey of Yucca Mountain study area, Nye 
County, Nevada. 

Oct 89, 55p NWPO-EV-003-89 

Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 


This soil survey was conducted as a special use survey 
expressly for the purpose of obtaining baseline soils 
information to be used in environmental documents 
concerning the impacts of the proposed nuclear waste 
repository at Yucca Mountain, Nevada. The Yucca 
Mountain Study Area (approximately 4500 acres) is lo- 
cated on the west side of the Nevada Nuclear Test 
Site, and the southeast corner of Nellis Air Force 
Range about 32 miles northwest of Mercury, Nevada. 
4refs., 2 figs., 3 tabs. (ERA citation 16:019739) 


155,488 

DE91618695/GAR PC A03/MF A01 
Australian Radiation Lab., Melbourne. 

Isotopic ratios of actinides used in British nuclear 
trials at Maralinga and Emu. 

P. N. Johnston, P. A. Burns, M. B. Cooper, and G. A. 
Williams. Oct 88, 29p ARL/TR-080 

U.S. Sales Only. 


Studies are underway to investigate the rehabilitation 
of the former nuclear weapons test sites at Maralinga 
and Emu in South Australia. Many of these studies are 
based on measurements of Am-241 which is a con- 
taminant in the plutonium dispersed at these sites. 
Measurements of the ratio of activities of Pu-239 and 
Am-241 are presented for sites where suitable sam- 
ples could be collected. Where possible, measure- 
ments were also made of Pu-240 and U-235 activities. 
Recommended values, current for mid 1988, for the 
Pu-239/Am-241 activity ratio for the major trial sites 
range between 20 and 40. At Taranaki values of 6 to 
22 were reported, while for the minor sites, current 
values of the Pu-240/Am-241 activity ratio vary be- 
tween 1 and 2. 6 refs., 6 tabs., 3 figs. (Atomindex cita- 
tion 22:018704) 
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DE91618749/GAR PC A03/MF A01 
AEA Decommissioning and Radwaste, Harwell (Eng- 
land). Radwaste Disposal Research and Develop- 
ment. 

Laboratory and field tests for radionuclide migra- 
tion and high flow paths in clay. Final report. 

P. J. Bourke, N. L. Jefferies, T. R. Lineham, and P. 
Nesirky. Mar 90, 44p AERE-R-13814 

U.S. Sales Only. 


Two investigations have been undertaken in this pro- 
gramme. The principal investigation was at Culham 
Laboratory, England, where water flow within the Kim- 
meridge clay was measured. A subsidiary investigation 
at SCK/CEN was undertaken in the Underground Re- 
search Laboratory SCK/CEN Mol, Belgium where an 
in-situ measurement of solute transport by diffusion 
was attempted. The in-situ migration experiment at the 
Underground Research Laboratory at SCK/CEN Mol, 
Belgium was unsuccessful, due to problems with the 
engineering installation. These difficulties caused sig- 
nificant disturbance to the Boom clay which was to be 
tested. However, laboratory test proved the feasibility 
of the experiment. The field measurements at Culham 
Laboratory, Oxfordshire were completed with the flow 
testing of a very silty clay horizon in the Kimmeridge 
clay. This layer was proved to be laterally continuous 
after drilling three exploratory boreholes. The hydraulic 
conductivity of the layer was (ge) 10(sup -8) ms(sup -1) 





and comparative tests in the clay showed the conduc- 
tivity of the clay to be at least fifty times less. (author). 
(Atomindex citation 22:018761) 
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DE91618774/GAR PC A03/MF A01 
Australian Radiation Lab., Melbourne. 

National-wide survey of radon and gamma radi- 
ation levels in Australian homes. 

M. K. Langaroo, K. N. Wise, J. K. Duggleby, and L. 
H. Kotler. Apr 90, 34p ARL/TR-090 

U.S. Sales Only. 


A nation-wide survey of Australian homes has been 
conducted to determine the average annual doses to 
the Australian population from exposure to radon and 
gamma radiation. The exposure to radon was meas- 
ured using solid state track detectors (SSTD) whilst the 
gamma radiation dose was concurrently determined 
using thermoluminescent dosimetry. Dosemeters were 
= in approximately 3400 randomly distributed 

jomes (representing about 1 in 1400 occupied dwell- 
ings) for twelve months. The measured annual aver- 
age radon concentration in Australian homes is 12 Bq 
m(sup -3). Using appropriate conversion factors, the 
annual average effective dose equivalents to the Aus- 
tralian population were determined to be 0.6 mSv and 
0.9 mSv for radon and — radiation respectively. 
20 refs., 3 tabs., 7 figs. (Atomindex citation 22:018786) 
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DE91619010/GAR PC A03/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Environmental survey at Lucas Heights Research 
Laboratories, 1988. 

M. S. Giles, J. J. Foy, and E. L. Hoffmann. Apr 90, 
Pre | ANSTO/E-689, ISBN 0 642 59901 7 

U.S. Sales Only. 


Results are presented of an environmental survey con- 
ducted in the neighbourhood of the Lucas Heights Re- 
search Laboratories during 1988. No radioactivity 
which could have originated from these laboratories 
was found in samples collected from possible human 
food chains. All low-level liquid and gaseous waste dis- 
charges were within authorised limits. The maximum 
possible annual dose to the general public from air- 
borne waste during this period is estimated to be less 
than 0.01 millisieverts, which is one per cent of the limit 
for long-term exposure that is recommended by the 
National Health and Medical Research Council. 9 refs., 
17 tabs., 2 figs. (Atomindex citation 22:019049) 
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DE91619018/GAR PC A04/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
Control methods of radon and its progeny concen- 
tration in indoor atmosphere. 

T. V. Ramachandran, and M. C. Subba Ramu. 1990, 
re BARC-1498 

U.S. Sales Only. 


Exposure to radon-222 and its progeny in indoor at- 
mosphere can result in significant inhalation risk to the 
population particularly to those living in houses with 
much higher levels of Rn. There are three methods 
generally used for the control of Rn and its progeny 
concentration in the indoor environment: (1) restricting 
the radon entry, (2) reduction of indoor radon concen- 
tration by ventilation or by aircleaning and (3) removal 
of airborne radon progeny by aerosol reduction. Promi- 
nent process of radon entry in most of the residence 
appears to be the pressure driven flow of soil gas 
through cracks or through other openings in the base- 
ments slab or subfloor. Sealing off these openings or 
ventilation of the slab or subfloor spaces are the meth- 
ods of reducing the radon entry rate. Indoor radon 
progeny levels can also be reduced by decreasing the 
aerosol load in the dwellings. The results of a few ex- 
periments carried out to study the reduction in the 
working level concentration of radon, by yar | 
the aerosol load are discussed in this paper. (author). 

tabs., 8 figs., 37 refs. (Atomindex citation 22:019084) 


155,493 

DE91787409/GAR PC A11/MF A02 
CEA Centre d’Etudes Nucleaires de Cadarache, Saint- 
Paul-les-Durance (France). 

Radioecological impact of the Chernobyl accident 
on continental aquatic ecosystems. 

L. Foulquier, and Y. Baudin-Jaulent. Sep 89, 238p XtI- 
3522-90 

In French. 
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U.S. Sales Only. 


The pooling of knowledge on water, sediments, aquat- 
ic plants and fish allowed an evaluation report to be 
drawn up on the impact of Chernobyl accident and to 
extract data on the mechanisms in the transfer of cer- 
tain radionuclides in rivers and lakes. The radioactivity 
is related to the level of deposits essentially, in wet 
form. Differences in radioactivity levels are noted 
owing to the distance from Chernobyl, the atmospheric 
streams and pluviometric conditions. The most com- 
monly detected radionuclides are: (sup 131)I, (sup 
132)Te, (sup 134+ 137)Cs, (sup 103+ 106)Ru, (sup 
1 — and, to a lesser degree, (sup 89)Sr and (sup 
90)Sr. Very quickly, (sup 137)Cs becomes dominant. 
The peak of radioactivity in rivers occurred very soon 
after the accident. It was of short duration and the de- 
crease in radioactivity was very quick due to dilution. In 
lakes, this decay was much slower. In sediment, the 
radioactivity varied in time owing either to new depos- 
its or to the migration of those deposits downstream in 
the river basins. The radionuclides present in fallout 
can be quickly detected using aquatic plant. In certain 
areas, the concentration of (sup 137)Cs increased 
200-fold in a few hours. In fish, the presence of (sup 
134+ 137)Cs, (sup 103+ 106)Ru, (sup 110m)Ag and 
(sup 90)Sr are noted. The only radionuclide of which 
the fixing dynamics can be followed is (sup 137)Cs. 
River fish were only subjected to water and food with a 
high radioactivity for a very short time and their (sup 
137)Cs concentration remained constantly low. The 
effective half-life of (sup 137)Cs observed in situ for 
fish is from 100 to 200 days. For lacustrine fish, we 
observe differences in radiocontamination, according 
to the regions (from 48,000 Bq.Kg(sup -1)w.w., in 
Sweden, to 110 in the North of Corsica or the Nether- 
lands), in lakes (in northern Italy, (sup 137)Cs concen- 
trations in fish are higher in small lakes), and species. 
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PB91-217372/GAR PC A03/MF A01 
rere and Associates Engineering Corp., Salt Lake 
ity, UT. 
Feasibility and Approach for Mapping Radon Po- 
tentials in Florida. Florida Radon Research Pro- 
ram. 
inal rept. 
K. K. Nielson, and V. C. Rogers. Jul 91, 46p EPA/ 
600/8-91/046 
Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and — Engineering 
Research Lab., and Florida Dept. of Community Af- 
fairs, Tallahassee. 


The report gives results of an analysis of the feasibility 
and approach for developing statewide maps of radon 
potentials in Florida. The maps would provide a geo- 
graphic basis for implementing new radon-protective 
building construction standards to reduce public health 
risks from exposure to radon. In this new mapping ap- 
proach, variations in indoor radon are partitioned by 
source, house, and time variations. Source variations 
are partitioned from house variations by compiling 
radon entry rates for a reference house that is mod- 
eled as though located on varying layered soils that 
represent the source ariations throughout the state. 
House variations are represented from existing indoor 
radon data after normalizing to the source potential at 
each location. Time variations are minimized by using 
invariant or long-term parameters. Two kinds of maps 
would result from this approach’s radon source maps 
and radon probability maps. The expected indoor 
radon concentrations could be computed from a par- 
ticular source datum and nominal house characteris- 
tics. 
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AD-A236 346/3/GAR PC A07/MF A01 
Armstrong Lab., Brooks AFB, TX. 

Infectious and Hazardous Waste Protocol for Med- 
ical Facilities. 

Final rept. 

L. B. Albrecht, and T. A. Childress. Mar 91, 129p 
Rept no. AL-TR-91-0047 


Medical Treatment Facilities that generate infectious 
and medical waste have found its management to be a 
difficult problem. Looking for the ideal waste manage- 
ment system that is both workable and cost-effective 


155,498 


Solid Wastes Pollution & Control 


can result in little or no management without some 
idea of the possible solutions and how to implement 
them effectively. This technical report provides a per- 
spective on the risks and purpose of waste manage- 
ment and how the management scheme may be ap- 
proached in a generic fashion. It serves as an overview 
of waste management concepts, risks posed by infec- 
tious and other medical waste, and identifies the basic 
objectives of waste management. The report defines 
the scope of the many common problems and identi- 
fies suggested areas of responsibility. Various broad 
waste categories are summarized as well as special 
waste categories that may require unique manage- 
ment methods. Included is a waste management out- 
line to guide the waste manager in establishing a 
viable comprehensive waste management strategy. 
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AD-A236 420/6/GAR PC A03/MF A01 
Cold Regions Research and Engineering Lab., Hano- 
ver, NH. 

Low-Temperature Effects on the Design and Per- 
formance of Composting of Explosives-Contami- 
nated Soils. 

O. A. Ayorinde, and C. M. Reynolds. Mar 91, 36p 
CRREL-91-4, CETHA-TE-CR-90059, 


It is well known that energy, in the form of heat, is re- 
leased through microbial conversion of chemical spe- 
cies in a compost system. This heat energy is a major 
factor in the performance of the compost system and 
the effects of climate, especially subfreezing tempera- 
tures, may require engineering controls. This report re- 
views the literature on the effects of cold climates on 
composting. The suitability of current compost system 
designs for remediating explosives-contaminated soils 
in cold regions is discussed and a theoretical heat bal- 
ance is performed. Results indicate that cold climate 
composting may be performed with appropriate con- 
trols; however, lack of operational data for analysis re- 
quires reliance on theoretical models that may be 
overly simplified. The complex relationships between 
physical parameters in compost systems are also dis- 
cussed. 
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AD-A236 439/6/GAR PC A06/MF A01 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 

Pollution Hazard Assessment System Version 20: 
Documentation and Users Manual. 

Final rept. Oct 89-Feb 91. 

M. J. Smail. 15 Mar 91, 115p Rept no. USABRDL- 
TR-9104 


The Pollution Hazard Assessment System (PHAS) is a 
suite of programs used to perform exposure assess- 
ments for pollutants in soils or surface to ground water 
at known or suspected hazardous waste sites. PHAS 
can assist in planning, data acquisition and exposure 
assessment exercises of remedial investigations. It in- 
cludes chemical-related data estimation subroutines 
(CRDES) to provide approximations when experimen- 
tal values are not available. This document describes 
the present version, PHAS20. The general exposure 
assessment problem is discussed to promote an un- 
derstanding of the system’s response to the problem, 
and its relationship to U.S. Environmental Protection 
Agency risk assessment guidance. PHAS20 conceptu- 
ally follows the Preliminary Pollutant Limit Value 
(PPLV) approach. The approach involves these steps: 
(1) determine pollutants of concern; (2) define land use 
scenarios, and for each scenario, specify component 
exposure pathways; (3) Develop equation(s) for each 
pathway that relates human intake of a substance to 
the substance concentration is soils; (4) Collect data; 
(5) For pollutant or toxic hazards and scenario, use de- 
veloped equations to compute pathway soil concentra- 
tion limits corresponding to acceptable intake and; (6) 
Determine if non public health considerations, such as 
aquatic toxicity or phytotoxic effects, might be more 
restrictive than public health considerations. 
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AD-A236 654/0/GAR PC A08/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 
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—- of Army Hazardous Waste Disposal Cost 


Final rept. 

B. J. Kim, R. H. Reuter, R. T. Williams, C. R. Tanner, 

- . S. Gee. Apr 91, 167p Rept no. CERL-TR-N- 
1/1 


In FY90 the Army decentralized responsibility for, and 
funding of, hazardous waste (HW) management and 
disposal. Army waste managers need reliable disposal 
cost information, but no accurate, complete source is 
readily available. This study is the Army’s first effort to 
compile and analyze representative Army HW disposal 
cost data. Disposal quantities, unit costs, and total 
costs were calculated and analyzed from data wn 
ed by the Defense Reutilization and Marketing Service 
(DRMS). Also, information about leading factors in HW 
disposal costs was collected from private-sector waste 
management contractors. Integrated Disposal Man- 
agement System data from DRMS was also analyzed 
to summarize DRMS reutilization, transfer, donation, 
and sales activities related to HW. Analyzing disposal 
data alone cannot provide all information the Army 
needs to effectively manage HW and associated 
costs. Data on waste generation are required before 
attempting to reduce costs by minimizing waste. Also, 
data covering longer periods must be analyzed to 
reveal trends not discovered in this first-time effort. 
Recommendations are made for making Army HW da- 
tabases more useful for tracking wastes and disposal 
costs. Also, an indepth study is recommended to cor- 
relate DRMS disposal data with waste generation data 
to improve the Army’s HW management abilities. 
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DE91010036/GAR PC A11/MF A02 
Westinghouse Savannah River Co., Aiken,SC. 

Site specific plan. 

J. Hutchison, and G. Jernigan. Dec 89, 246p WSRC- 
RP-89-978 

Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Environmental Restoration and Waste Manage- 
ment Five-Year Plan (FYP) covers the period for FY 
1989 through FY 1995. The plan establishes a Depart- 
ment of Energy -- Headquarters (DOE-HQ) agenda for 
cleanup and compliance against which overall 
progress can be measured. The FYP covers three 
areas: Corrective Activities, Environmental Restora- 
tion, and Waste Management Operations. Corrective 
Activities are those activities necessary to bring active 
or standby facilities into compliance with local, state, 
and federal environmental regulations. Environmental 
restoration activities include the assessment and 
cleanup of surplus facilities and inactive waste sites. 
Waste management operations includes the treat- 
ment, storage, and disposal of wastes which are gen- 
erated as a result of ongoing operations. This Site Spe- 
cific Plan (SSP) has been prepared by the Savannah 
River Site (SRS) in order to show how environmental 
restoration and waste management activities that were 
identified during the preparation of the FYP will be im- 
plemented, tracked, and reported. The SSP describes 
DOE Savannah River (DOE-SR) and operating con- 
tractor, Westinghouse Savannah River Company 
(WSRC), organizations that are responsible, for under- 
taking the activities identified in this plan. The SSP has 
been prepared in accordance with guidance received 
from DOE-HQ. DOE-SR is accountable to DOE-HQ for 
the implementation of this plan. 8 refs., 46 figs., 23 
tabs. (ERA citation 16:019788) 
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DE91010108/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

parison of reinforced-concrete models for 
use in the analysis of extreme loads. 
A. D. Dyrness, and J. L. Julyk. Mar 91, 18p WHC-SA- 
1010, CONF-910602-19 
Contract ACO6-87RL10930 
American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Reinforced concrete in combination with a steel liner 
has had a wide application to confinement structures 
containing hazardous material. The double-shell waste 
storage tanks at the US Department of Energy’s Han- 
ford Site use this type of construction. The perform- 
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ance goals defined for these tanks typically require 
these structures to be analyzed for low probability, 
beyond-design-basis loads. The response of rein- 
forced-concrete structures subjected to extreme loads 
is often characterized by gross exceedance of the ma- 
terial elastic limit without loss of integrity. In such ex- 
treme load scenarios, failure may be defined by struc- 
tural instabilities at loads well beyond those associated 
with material strength-based allowables defined by 
conventional codes and standards. The use of finite- 
element methods in predicting such failures requires a 
reinforced-concrete constitutive model that accounts 
for nonlinear post-cracking behavior. Most of the exist- 
- literature on modeling the nonlinear behavior of re- 
inforced concrete focuses on improving the accuracy 
or numerical stability of the constitutive model itself. 
The comparisons presented herein address both the 
numerical stability associated with post-cracking ten- 
sile strains and solution accuracy of two existing con- 
stitutive models. 12 refs., 7 figs., 1 tab. 
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DE91010831/GAR PC A10/MF A02 
Carnegie-Mellon Univ., Pittsburgh, PA. Center for Iron 
and Steel Making Research. 

Copper removal from solid ferrous scrap. Final 
report. 

Progress rept. 

R. J. Fruehan, and A. W. Cramb. Apr 91, 220p DOE/ 
CE/40875-2 

Contract FG02-88CE40875 

Sponsored by Department of Energy, Washington, DC. 


As discussed in detail in the Appendix, copper is detri- 
mental to the properties of steel. Copper is present in 
most forms of recycled scrap, such as bundles and 
shredded scrap. Typical levels of copper in these 
forms of scrap are 0.2 to 0.4%, whereas critical grades 
of steel require less than 0.1 and often 0.06% Cu. 
Therefore, these forms of scrap cannot be used alone 
to produce quality steels. Steelmakers must dilute the 
copper from lower quality scrap with expensive high 
quality scrap or direct reduced iron pellets. Currently 
there is no effective method for removing copper from 
scrap. The only proven method is improved physical 
separation which is labor intensive, expensive, and 
only marginally reduces the copper content. Chemical 
treatments, such as sulfide treatment of liquid metal 
and vacuum, are not effective as discussed in the Ap- 
pendix in detail. Carnegie Mellon University developed 
a concept for removing copper from solid ferrous scrap 
at 900--1000(degrees)C using a FeS-Na(sub 2)S rea- 
ent. Small laboratory tests showed 90% of the Cu 
rom simulated solid scrap could be removed. The 
major results of this study are summarized in this 
report. Details are given in the reports in the Appendix. 
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DE91011228/GAR PC A21/MF A03 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

Resource Conservation and Recovery Act, Part B 
Permit Application. Volume 2, Appendices B1, C1, 


2. 
Feb 91, 488p DOE/WIPP-91-005-Vol.2 
Contract AC04-86AL31950 
Sponsored by Department of Energy, Washington, DC. 


The Waste Isolation Pilot Plant (WIPP) project was au- 
thorized by the Department of Energy National Securi- 
ty and Military Applications of Nuclear Energy Authori- 
zation Act of 1980 (Public Law 96-164) as a research 
and development facility to demonstrate the safe, en- 
vironmentally sound disposal of transuranic (TRU) ra- 
dioactive wastes derived from the defense activities of 
the United States. The WIPP facility is owned and op- 
erated by the US Department of Energy (DOE). The 
TRU waste to be received at WIPP consists largely of 
such items as laboratory glassware and utensils, tools, 
scrap metal, shielding, personnel protection equip- 
ment, and solidified sludges from the treatment of 
waste water. Approximately 60 percent of this waste is 
“mixed,” that is, it is also contaminated with hazardous 
waste or hazardous waste constituents as defined by 
the Resource Conservation and Recovery Act (RCRA) 
and by the New Mexico Hazardous Waste Manage- 
ment Regulations (HWMR-5). Therefore, emplace- 
ment of TRU mixed waste in the WIPP repository is 
subject to regulation under HWMR-5 and RCRA. The 
permit application under the Resource Conservation 
and Recovery Act for WIPP is divided into five vol- 
umes. This document, Volume 2, contains Appendices 
Bi, C1, and C2. These appendices describe the sur- 
face hydrology of the area, provide a description of the 
physical and chemical characteristics of wastes to be 


placed in WIPP, and outline a waste analysis plan 
which gives an overview of the total waste inventory 
planned for WIPP. 34 refs., 107 figs., 27 tabs. (ERA 
citation 16:016256) 
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DE91011439/GAR 

Los Alamos National Lab., NM. 
Early implementation of the Los Alamos National 
Laboratory Environmental Restoration Program at 
Technical Area 54. 

J. W. Krueger. 1991, 26p LA-UR-91-1303, CONF- 
9105175-1 

Contract W-7405-ENG-36 

Waste ety soya yee | technology transfer 
and training, San Juan (Puerto Rico), 24-26 May 1991. 
Sponsored by Department of Energy, Washington, DC. 
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The Los Alamos National Laboratory (LANL) Environ- 
mental Restoration (ER) Program at Technical Area 
(TA) 54 is currently in the RCRA Facility Investigation 
(RFI) phase of an expanded Resource, Conservation, 
and Recovery Act (RCRA) corrective action program. 
Site characterization will focus on filling data gaps in a 
conceptual model constructed from existing informa- 
tion. An interim remedial measure involving vacuum 
extraction of a known organic vapor vadose zone 
plume will be modeled this year and hopefully imple- 
mented in fiscal year 1993. Long-term environmental 
restoration will probably involve vadose zone monitor- 
ing to confirm modeling predictions on the perform- 
ance of existing disposal unit caps. However, it is pos- 
sible that removal or in-situ treatment of some isolated 
“bad actors” will be necessary to ensure the long-term 
success of vapor extraction, or to remove surface hot 
spots that are unacceptably contributing contaminants 
to the surface water on air pathways. Public sentiment 
related to the long-term dedication of TA 54 as a waste 
disposal facility will have to be factored in early in the 
process to ensure that the most appropriate data are 

athered during site characterization, and to instill con- 
idence, both internally and external to LANL, that the 
ER Program Office is headed in the right direction at 
TA 54. 7 refs., 5 figs. 
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DE91011478/GAR PC A03/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

No-migration variance petition for the Waste Isola- 
tion Pilot Plant. 

R. G. Carnes, J. S. Hart, and K. Knudtsen. 1990, 23p 
CONF-9005159-3 

Contract AC04-86AL31950 

HMCRI’s national RCRA/superfund conference and 
exhibition (7th), St. Louis, MO (USA), 2-4 May 1990. 
Sponsored by Department of Energy, Washington, DC. 


The Waste Isolation Pilot Plant (WIPP) is a US Depart- 
ment of Energy (DOE) project to provide a research 
and development facility to demonstrate the safe dis- 
posal of radioactive waste resulting from US defense 
activities and programs. The DOE is developing the 
WIPP facility as a deep geologic repository in bedded 
salt for transuranic (TRU) waste currently stored at or 
generated by DOE defense installations. Approximate- 
ly 60 percent of the wastes proposed to be emplaced 
in the WIPP are radioactive mixed wastes. Because 
such mixed wastes contain a hazardous chemical 
component, the WIPP is subject to requirements of the 
Resource Conservation and Recovery Act (RCRA). In 
1984 Congress amended the RCRA with passage of 
the Hazardous and Solid Waste Amendments 
(HSWA), which established a stringent regulatory pro- 
gram to prohibit the land disposal of hazardous waste 
unless (1) the waste is treated to meet treatment 
standards or other requirements established by the 
Environmental Protection Agency (EPA) under 
(section)3004(n), or (2) the EPA determines that com- 
pliance with the land disposal restrictions is not re- 
quired in order to protect human health and the envi- 
ronment. The DOE WIPP Project Office has prepared 
and submitted to the EPA a no-migration variance peti- 
tion for the WIPP facility. The purpose of the petition is 
to demonstrate, according to the requirements of 
RCRA (section)3004(d) and 40 CFR (section)268.6, 
that to a reasonable degree of certainty, there will be 
no migration of hazardous constituents from the WIPP 
facility for as long as the wastes remain hazardous. 
This paper provides an overview of the petition and 
describes the EPA review process, including key 
issues that have emerged during the review. 5 refs. 
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DE91011482/GAR PC A03/MF A01 
Department of Energy, Albuquerque, NM. Waste Isola- 
tion Pilot Plant Project Office. 

No-migration variance petition for the Waste Isola- 
tion Pilot Plant. 

M. Duff, R. Carnes, J. Hart, and R. Hansen. 1991, 
19p DOE/WIPP-90-038C, CONF-910270-47 

Contract AC04-86AL31950 

bag management ‘91, Tucson, AZ (USA), 24-28 Feb 


The US Department of Energy (DOE) is petitioning the 
US Environmental Protection Agency (EPA) to allow 
the emplacement of hazardous wastes subject to the 
Resource Conservation and Recovery Act (RCRA) 
land disposal restrictions in the Waste Isolation Pilot 
Plant (WIPP). The basis of the petition is that there will 
be no migration of hazardous constituents from the re- 
poy or as long as the wastes remain hazardous. 

he EPA regulations in 40 CFR Section 268.6 identify 
specific criteria that must be addressed in making a 
demonstration of no migration. EPA’s approval of this 
petition will allow the WIPP facility to accept wastes 
ee prohibited or restricted from land disposal. 5 
refs. 


158,506 
DE91011904/GAR 
Ames Lab., IA. 
Lime-soda sinter process for resource recovery 
from fly ash: A new look. 
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Contract W-7405-ENG-82 

International ash use symposium (9th), Orlando, FL 
(USA), 22-25 Jan 1991. Sponsored by Department of 
Energy, Washington, DC. 
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The lime-soda sinter process is one of the earliest and 
most thoroughly researched and evaluated of the sev- 
eral methods available for resource recovery from fly 
ash. The principle product, metallurgical grade alumi- 
na, is obtained with yields as high as 90% depending 
upon how much alumina needs to be left in the residue 
to form acceptable byproduct cement clinker. The 
process has the advantages of requiring a relatively 
low sintering temperature (1100-1200(degree)C), 
using conventional equipment of carbon steel con- 
struction, utilizing a variety of calcium and mineralizer 
raw materials, and producing only a single byproduct 
consisting of dicalcium silicate that has been shown to 
be an attractive raw material for the manufacture of 
portland cement. An economic feasibility study for a 
combined facility to produce alumina and cement from 
the fly ash generated by a 1000 MWe coal-fired power 
station shows a 10.5% return on average investment. 
This is increased to 14.2% when a disposal charge of 
$10/ton of fly ash consumed is credited to the proc- 
ess. Research has shown that the soda ash can be 
replaced by coal cleaning refuse or that the soda ash 
and one-fourth of the limestone can be replaced by 
FGD sludge with a savings in raw material cost in both 
cases. The return on average investment becomes 
14.5% when the refuse is used and 15.2% when the 
sludge is used. The return could be increased further if 
an inexpensive fluxing agent were substituted for the 
alumina deliberately left in the residue. 12 refs., 2 figs., 
7 tabs. 
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The nuclear industry generates a variety of wastes with 
a unique set of properties. Some of these materials are 
chemically hazardous, as defined by the Environmen- 
tal Protection Agency, and radioactive. The term 
“mixed waste” is often used to describe them. Treat- 
ment processes used throughout industry can often be 
used to reduce the volume of a mixed waste stream or 
eliminate its chemical hazard. Precipitation, filtration, 
evaporation, and ion exchange are common unit oper- 
ations applied to low-level liquid radioactive waste. In- 
cineration has also been used on a small scale, with 
very careful control of off-gases. Unfortunately, some 
of these treatments produce residues that are mixed 
wastes. In addition, mixed solid or sludge wastes are 
generated directly from production processes, and 
these are not as easily treated as the liquids. Until the 
late 1970’s mixed solid wastes were generally land- 
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filled directly or encased in = or concrete before 
burial. The promulgation of federal hazardous waste 
regulations in May, 1980 essentially ended this prac- 
tice. As a result, mixed wastes that have no readily 
available treatment option are stored. The quantities 
involved are significant. The Department of Energy 
(DOE) has estimated that the facilities managed by the 
Oak Ridge Operations Office alone have 22 million 
kilograms of mixed waste sludge and solids in storage, 
with an annual generation rate of 1.6 million kilograms. 
Most of the material is mixed as a result of being con- 
taminated with uranium. The purpose of this report is 
to assess the feasibility of separating uranium from 
mixed waste so that the bulk of the waste can be han- 
dled as hazardous only. 17 refs. 
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and L. A. Stevenson. May 91, 143p PNL-7692 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy’s (DOE) nuclear weap- 
ons and energy operations are conducted across a 
nation-wide industrial complex engaged in a variety of 
manufacturing, a testing, and research and 
development activities. The overall mission of DOE 
Office of Environmental Restoration and Waste Man- 
agement (EM) is to protect workers, the public, and the 
environment from waste materials generated by past, 
current, and future DOE activities and to bring the DOE 
complex into compliance with all applicable laws, regu- 
lations, and agreements related to health, safety, and 
the environment. EM addresses this broad mandate 
through related and interdependent programs that in- 
clude corrective actions, waste operations, environ- 
mental restoration, and technology development. The 
EM Office of Environmental Restoration (EM-40) rec- 
ognizes the importance of implementing a complex- 
wide process to identify and resolve those issues that 
may impede progress towards site cleanup. As a first 
step in this process, FM-40 sponsored an exercise to 
identify and characterize major regulatory and institu- 
tional issues and to formulate integrated action steps 
towards their resolution. This report is the first product 
of that exercise. It is intended that the exercise de- 
scribed here will mark the beginning of an ongoing 
process of issue identification, tracking, and resolution 
that will benefit cleanup activities across the DOE 
complex. 
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Mallak. 1991, 24p CONF-910270-58 

Contract FG02-88DP48058 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


Management Systems Laboratories (MSL) has worked 
with the US Department of Energy (DOE) and several 
of its contractors as they understand and assess the 
DOE culture change and change the contractor culture 
to serve DOE’s needs. Primarily, these contractors 
have been those whose responsibilities include start- 
ing up and operating weapons materials facilities. The 
number and scope of these activities have escalated 
and expanded to contractors at DOE sites such as 
Westinghouse at the Savannah River Site (SRS) in 
Aiken, South Carolina, EG&G at the Rocky Flats Plant 
(RFP) in Golden, Colorado, and Westinghouse at the 
Feed Materials Processing Center (FMPC) in Fernald, 
Ohio. The point of this paper is not to compare or con- 
trast the relative merit of one site over another. It is to 
show the lessons, good and bad, and use and commu- 
nicate those lessons, especially those lessons trans- 
ferable to other sites in similar situations. 8 refs., 1 fig. 
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—_ Media Blasting (PMB) waste treatment 


H. Jermyn, and R. P. Wichner. 18 Oct 91, 26p 
CONF-910659-20 

Contract ACO5-840R21400 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


Environmental and occupational hazard regulations 
have motivated consideration of several new develop- 
ments in paint removal technology. Plastic Media 
Blasting (PMB)/paint wastes consist predominantly of 
degraded plastic media plus the stripped paint. They 
are, in general, placed in the category of being “char- 
acteristically hazardous” according to the definition in 
the RCRA Act because of the excess leachability of 
toxic metals. The objective of the studies described in 
this paper is the identification and development of opti- 
mum methods for treating PMB/paint stripping wastes, 
particularly the type of such wastes generated by de- 
painting operations performed at Hill Air Force Base. 
An optimum treatment method would be one which 
minimizes disposal costs, generally by waste volume 
reduction, and which results in a nonhazardous solidi- 
fied product according to the established EPA criteria. 
The work has progressed in three phases. In Phase 1, 
the physical properties of the waste material were de- 
termined and full ra of treatment methods were 
tested and evaluated. Phase 2 concentrated on a few 
selected treatments and e lation methods. 
Phase 3, which is currently in its setup stages, is 
a demonstration test being conducted at Hill Air Force 
Base. 6 refs., 3 figs., 4 tabs. 
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This paper describes the synthesis of various comput- 
er technologies and software systems used on a 
project to estimate the costs of remediating Solid 
Waste Management Units (SWMUs) that fall under the 
corrective action provisions of the Resource Conser- 
vation and Recovery Act (RCRA). The project used 
two databases collected by Research Triangle Insti- 
tute (RTI) that contain information on SWMUs and a 
PC-based software system called CORA that develops 
cost estimates for remediating SWMUs. The project 
team developed rules to categorize every SWMU in 
the databases by the kinds of technologies required to 
clean them up. These results were input into CORA, 
which estimated costs associated with the technol- 
ogies. Early on, several computing challenges present- 
ed themselves. First, the databases have several hun- 
dred thousand records each. Second, the categoriza- 
tion rules could not be written to cover all combina- 
tions of variables. Third, CORA is run interactively and 
the analysis plan called for running CORA tens of thou- 
sands of times. Fourth, large data transfers needed to 
take place between RTI and Oak Ridge National Labo- 
ratory. Solutions to these problems required systems 
integration. SWMU categorization was streamlined by 
using INTERNET as was the data transfer. SAS was 
used to create files used by a program called Super- 
Key that was used to run CORA. Because the analysis 
plan required the generation of hundreds of thousands 
of cost estimates, memory management software was 
needed to allow the portable IBM P70 to do the job. 
During the course of the project, several other soft- 
ware packages were used, including: SAS System for 
Personal Computers (SAS/PC), DBase Ill, LOTUS 1-2- 
3, PIZAZZ PLUS, LOTUS Freelance Plus, and Word 
Perfect. Only the comprehensive use of all available 
hardware and software resources allowed this project 
to be completed within the time and budget con- 
straints. 5 refs., 3 figs., 3 tabs. 


155,512 


DE91012546/GAR PC A04/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 


October 15,1991 151 





ENVIRONMENTAL POLLUTION & CONTROL 


Solid Wastes Pollution & Control 


Waste pe pe aon pen potential for the ‘associated 
wastes’ of oil and gas exploration and production. 
K. P. Smith. Aug 90, 75p ANL/EAIS/TM-46 
Contract W-31109-ENG-38 

Sponsored b' ei of Energy, Washington, DC. 
Pommane of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The oil and gas exploration and production (E&P) in- 
dustry annually generates approximately 21.3 (times) 
10(sup 9) barrels of waste* (US Environmental Protec- 
tion Agency (EPA) 1987). Most of this waste (20.9 
(times) 10(sup 9) barrels) consists of reservoir water 

oduced in conjunction with oil and natural gas. Drill- 
ing fluids, drill cuttings, and rigwash make up approxi- 
— 361 (times) 10(sup 6) barrels of waste. Pro- 
duced water, drilling fluids, drill cuttings, and rigwash 
are high-volume wastes. The remaining 11 (times) 
10(sup 6) barrels of waste, less than 1% of the total, 
consists of a variety of by-products referred to as ‘‘as- 
sociated wastes.” Associated wastes are low-volume 
wastes intrinsically derived from the primary explora- 
tion, development, and production operations of the oil 
and gas industry. This report describes the E&P indus- 
try’s current methods for managing associated wastes, 
innovative management technologies under develop- 
ment, and the potential to segregate associated 
wastes from high-volume waste streams. This report 
does not assess the toxicity of associated wastes or 
describe the variety of existing state regulations that 
supplement RCRA regulations. Waste minimization 
technologies and practices are discussed in relation to 
associated wastes. 25 refs., 1 tab. 
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This Site Specific Implementation Plan describes the 
Corrective Action, Environmental Restoration, and 
Waste Management activities to be performed at the 
Pinellas Plant in FY1990 (October 1, 1989 to Septem- 
ber 30, 1989). These FY1990 activities are described 
in the Pinellas Plant FY1991--95 Five-Year Plan. The 
information used to prepare this plan reflects the best 
estimate of the project scope, schedules, regulatory, 
and funding requirements at the time of plan prepara- 
tion. The Environmental Restoration/Waste Manage- 
ment Five-Year Plan is a dynamic document and will 
be modified each year; the Site Specific Implementa- 
tion Plan will, in turn, be modified each year to reflect 
new findings, information, and knowledge of the vari- 
ous projects. 4 figs., 11 tabs. 
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ga geers 1991, 199 EGG-M-91067, CONF-910270- 


Coenen AC07-761D01570 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 —- by Department of Energy, Washing- 
ton, 


The Department of Energy (DOE) and its Idaho Nation- 
al Engineering Laboratory (INEL) are developing edu- 
cational programs that will help avert projected short- 
ages in scientific and engineering manpower. One ap- 
proach to this end is to help teachers become better 
prepared to teach topics that enthuse more students. 
INEL developed and offered a Short Course in Waste 
Management Technologies for Secondary Science 
and Mathematics Teachers. Short Course has two pur- 
poses: (1) to provide secondary-level science and 
mathematics teachers with training and information 
that will be useful to them in the classroom, and (2) to 
provide information on a topic of widespread interest in 
today’s society, i.e., the management of hazardous 
and radioactive wastes and the restoration and preser- 
vation of the environment. This paper describes the 
development of the Short Course and summarizes 
some of the lessons learned in the preparation and 
presentation of such courses. 2 refs., 2 tabs. 
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Pyrolyzer slag reuse evaluation. 

T. E. Weyand. 7 Dec 90, 36p DOE/CE/30839- TS 
Contract FC01-85CE30839 

Sponsored by Department of Energy, Washington, DC. 


Westinghouse Electric Waste Technology Services Di- 
vision has evaluated the feasibility of processing mu- 
nicipal incinerator ash in its pyrolyzer to produce a non- 
hazardous slag product. The purpose of the scoping 
work reported here was to evaluate the potential reuse 
applications for such a glassy slag in various high- 
volume reuse markets. The specific evaluations re- 
quested involved _—- property testing of three 
slags identified as Combined Ash, Air Cooled; Fly Ash, 
Water Cooled; and Fly Ash, Air Cooled. PMET was re- 
quested to evaluate reuse potential and general eco- 
nomics for the use of such material as Portland 
cement aggregate, asphalt paving aggregate, and as 
feedstock for the production of structural clay products 
and in the production of glass fiber and felt products. 
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This document consolidates and organizes informa- 
tion available concerning cryogenic retrieval of hazard- 
ous, radioactive, and mixed wastes and is mainly de- 
rived from a report on the ISOCELL Demonstration 
Project prepared by Concept RKK, Ltd. ISOCELL cryo- 
genic technology is designed to immobilize hazardous, 
radioactive, and mixed waste by creating a block of 
frozen waste and soil that can be safely retrieved, 
stored, transported, and treated with a minimum of 
dust. A test of the ISOCELL process was conducted in 
Carnation, Washington by Concept RKK, Ltd. Test 
conditions were compared to possible testing condi- 
tions at Idaho National Engineering Laboratory. Re- 
sults indicate ISOCELL prcemc sm successfully froze 
wet soil into a soil block capable of being lifted. 5 refs., 
6 figs., 1 tab. 
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The objectives of the test included the effects of in situ 
vitrification on containerized sludge contained in three 
cans of varying content placed in a vertical array with 
soil placed between each can. From this arrangement, 
the test results obtained the following data applicable 
to Idaho National Engineering Laboratory Large Field 
Testing: canister burst pressure and temperature, can- 
ister depressurization rate, melt encapsulation rate of 
the canister and the hood area plenum temperatures, 
pressures, compositional analyses, and flows as af- 
fected by gas releases. 10 figs., 1 tab. 
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During management of the Hanford Single-Shell 
Waste Tanks (SST), the site operator precipitated 
cesium from the supernate as nickel cesium ferrocya- 
nide to allow disposal of the supernate as low-level 
waste. This freed valuable tank storage space for re- 
ceipt of additional radioactive waste generated by 
Hanford defense operations. Concern has arisen that 
the ferrocyanide could react explosively with nitrate, 
another waste component, and/or its radiolysis prod- 
uct nitrite. The current Hanford Principal Contractor, 
Westinghouse Hanford Company (WHC), has request- 
ed that the Pacific Northwest Laboratory (PNL) evalu- 


ate the potential for explosive ferrocyanide reactions 
on a worst case basis. The worst case is believed, at 
this time, to be a mixture of nickel cesium ferrocyanide 
and a mixture of nitrate and nitrite without any dilution 
by inert waste constituents. PNL will perform energetic 
and small-scale explosion tests. The large-scale ex- 
plosion tests (s) will be performed by Los Alamos Na- 
tional Laboratory (LANL) 
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Buried wastes represent a significant environmental 
concern and a major financial and technological chal- 
lenge facing many private firms, local and state gov- 
ernments, and federal agencies. Numerous radioac- 
tive and hazardous mixed buried waste sites managed 
by the US Department of Energy (DOE) require timely 
clean up to comply with state or federal environmental 
regulations. Hazardous wastes, biomedical wastes, 
and common household wastes disposed at many mu- 
nicipal landfills represent a significant environmental 
health concern. New programs and regulations that 
result in a greater reduction of waste via recycling and 
stricter controls regarding generation and disposal of 
many wastes will help to stem the environmental con- 
sequences of wastes currently being generated. 
Groundwater contamination, methane generation, and 
potential exposures to biohazards and chemically haz- 
ardous materials from inadvertent intrusion will contin- 
ue to be potential environmental health consequences 
until effective and permanent closure is achieved. In 
situ vitrification (ISV) is being considered by the DOE 
as a permanent closure option for radioactive buried 
waste sites. The results of several ISV tests on simu- 
lated and actual buried wastes conducted during 1990 
are presented here. The test results illustrate the feasi- 
bility of the ISV process for permanent remediation 
and closure of buried waste sites in commercial land- 
fills. The tests were successful in immobilizing or de- 
stroying hazardous and radioactive contaminants 
while providing up to 75 vol % waste reduction. 6 refs., 
7 figs., 5 tabs. 
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The objective of this activity was to provide a white 
paper that identifies, collects information, and pre- 
sents a preliminary evaluation of ‘‘core” thermal tech- 
nologies that could be applied to RWMC stored and 
buried mixed waste. This paper presents the results of 
the following activities: General thermal technology 
identification, collection of technical and cost informa- 
tion on each technology, identification of thermal tech- 
nologies applicable to RWMC waste, evaluation of 
each technology as applied to RWMC waste in seven 
process attributes, scoring each technology on a one 
to five scale (five highest) in each process attribute. 
Reaching conclusions about the superiority of one 
technology over others is not advised based on this 
preliminary study alone. However, the highly rated 
ee (i.e., overall score of 2.9 or better) are 
worthy of a more detailed evaluation. The next step 
should be a more detailed evaluation of the technol- 
ogies that includes onsite visits with operational facili- 
ties, preconceptual treatment facility design analysis, 
and visits with developers for emerging technologies. 
2 figs., 6 tabs. (ERA citation 16:019725) 
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The objectives of the test included the effects of in situ 
vitrification on containerized sludge contained in a sim- 
ulated randomly-disposed array. From this arrange- 
ment, the test results obtained the following data appli- 
cable to Idaho National Engineering Laboratory Large 
Field Testing: canister burst pressure and tempera- 
ture, canister depressurization rate, melt encapsula- 
tion rate of the canister and the hood area plenum 
temperatures, pressures, compositional analyses, and 
flows as affected by gas releases. 10 figs., 1 tab. 
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Two in situ vitrification field tests were conducted in 
June and July 1990 at Idaho National Engineering Lab- 
oratory. In situ vitrification is a technology for in-place 
conversion of contaminated soils into a durable glass 
and crystalline waste form and is being investigated as 
a potential remediation technology for buried waste. 
The overall objective of the two tests was to assess 
the general suitability of the process to remediate 
buried waste structures found at Idaho National Engi- 
neering Laboratory. In particular, these tests were de- 
signed as part of a treatability study to provide essen- 
tial information on field performance of the process 
under conditions of significant combustible and metal 
wastes, and to test a newly developed electrode feed 
technology. The tests were successfully completed, 
and the electrode feed —— provided valuable 
operational control for successfully processing the 
high metal content waste. The results indicate that in 
situ vitrification is a feasible technology for application 
to buried waste. 2 refs., 5 figs., 2 tabs. 
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In situ vitrification (ISV) is a remedial technology initial- 
ly developed to treat soils contaminated with a variety 
of organics, heavy metals, and/or radioactive materi- 
als. Recent tests have indicated the feasibility of apply- 
ing the process to buried wastes including containers, 
combustibles, and buried metals. In addition, ISV is 
being considered for application to the emplacement 
of barriers and to the vitrification of underground tanks. 
This report provides a review of some of the recent 
experiences of applying ISV in engineering-scale and 
pilot-scale tests to wastes pesca rg me the En- 
vironmental Protection Agency (EPA) Toxic metals 
buried in sealed containers, and buried ferrous metals, 
with emphasis on the characteristics of the vitrified 
product and adjacent soil. 9 refs., 2 figs., 3 tabs. (ERA 
citation 16:019761) 
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Geologic studies at LLNL Site 300, conducted in sup- 
port a ongoing environmental assessments of closed 
landfill Pit 6, have revealed the presence of a fault 
strand showing evidence of repeated movements 
during late Pleistocene and Holocene time. These 
studies included airphoto interpretation, geologic map- 
ping, and logging of four exploratory trenches and 
other exposures. These studies traced the fault from 
west of Pit 6 to southeast of the pit, a distance of about 
1500 ft, and suggest the presence of faulting beyond 
the limits of the area studied. The identified fault strand 
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is not coincident with any previously map; fault but 
occurs within a band of highly deformed Tertiary rocks 
that is generally bounded by the Carnegie Fault on the 
north and the Corral Hollow Fault on the south. The 
existence of a fault showing Holocene movement 
within the larger Corral Hollow-Carnegie Fault Zone 
suggests that this fault zone should be considered po- 
tentially active and could be a source of future strong 
earthquake ground motion. Regressions relating the 
parameters of total fault length, segment length, and 
fault plane area suggest that the Corral Hollow-Carne- 
gie Fault Zone may be capable of generating an earth- 
quake in the range of M(sub s) = 6.3 to 7.1. Effects of 
a future strong earthquake upon closed Pit 6 are ex- 
pected to be slight since the identified Holocene trace 
passes at least 100 ft south of the outer limits of the pit 
area. However, the effects of strong ground shaking 
from a local source upon buildings, slopes, and other 
structures within LLNL Site 300 should receive further 
consideration. 53 refs., 12 figs., 2 tabs. 
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Stabilization/solidification (S/S) technology is the 
most widely used technique for the treatment and ulti- 
mate disposal of both radioactive and chemically haz- 
ardous waste. Cement-based products, commonly re- 
ferred to as grouts, are the predominate materials of 
choice due to their associated low processing costs, 
compatibility with a wide variety of disposal scenarios, 
and ability to meet stringent processing and perform- 
ance requirements. It has long been r nized that 
there is a need for a monitor to use with freshly pre- 
pared grouts that would facilitate improved quality con- 
trol. In the past, efforts in this area have not proven 
successful due to the fact that the freshly prepared 
grout tended to cake on the monitor probe, thus great- 
ly reducing its effectiveness. This report documents 
progress to date on efforts at Oak Ridge National Lab- 
oratory (ORNL) in support of the Westinghouse Han- 
ford Company Grout Technology Program to develop 
an in-line monitor for mix ratio verification and, hence, 
improved quality control in the Westinghouse Hanford 
Grout Treatment Facility (GTF). Data have been pre- 
sented which show that the electrical resistance of 
freshly prepared grouts is linear with respect to grout 
mix ratio over a wide range of values. The data serve 
to establish the merits for application to the Westing- 
house Hanford GTF. The data further establish that 
special care must be maintained during design and in- 
stallation to ensure that the electrodes are properly 
sealed. The data also indicate that a separate meter 
will be required in order to assess waste-feed vari- 
ations. In addition, the data provide guidance on future 
efforts to be addressed in subsequent progress re- 
ports. In particular, the data suggest that waste-feed 
variability may be the most important future task. 
Future efforts will be directed towards assessing the 
effects of (1) variation in waste solids content and (2) 
variation in waste dilution. 14 figs., 7 tabs. (ERA cita- 
tion 16:019745) 
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Oak Ridge National Lab., TN. 

Liquid and Gaseous Waste Operations Depart- 
ment. Annual operating report, CY 1990. 

Progress rept. 

J. J. Maddox, and C. B. Scott. Mar 91, 92p ORNL/ 
TM-11821 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This document contains the operating report for the 
1990 calendar year for the Waste Management Oper- 
ations Section Liquid and Gaseous Waste Operations 
Department. Included is information on the operations 
summary, upgrade activities, maintenance activities, 
and miscellaneous activities. Also included is an ap- 
pendix. 
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Chemical Stockpile Disposal Program. Final phase 

1 environmental report for Tooele Army Depot, 

Tooele, Utah. 

G. P. Zimmerman, C. R. Boston, E. L. Hillsman, R. O. 

Johnson, and R. L. Kroodsma. Apr 91, 158p ORNL/ 

TM-11211 

Fa Leen oda ee . me jag 
nsored by Department of Energy, Washington, DC. 

U.S. Sales Only. vas ay: 


The Tooele Army it (TEAD) in Utah is one of eight 
continental United States Army installations where 
lethal unitary chemical agents and munitions are 
stored and where destruction of agents and munitions 
is proposed under the Chemical Stockpile Disposal 
Program (CSDP). In 1988 the US Army issued a Final 
Programmatic Environmental Impact Statement 
(FPEIS) for the CSDP that identified on-site disposal of 
agents and munitions as the environmentally preferred 
alternative. The FPEIS identified the environmentally 
preferred alternative using a method based on five 
measures of risk directed at potential human health 
and ecosystem or environmental effects; the adequa- 
cy of emergency response also played a key role in the 
method. The purpose of this Phase 1 report is to exam- 
ine the proposed implementation of on-site disposal at 
TEAD in light of more detailed and more recent data 
than those included in the FPEIS. The objectives of 
this Phase 1 report are to reexamine those site-specif- 
ic data that were important in selecting the environ- 
mentally preferred alternative in the FPEIS (i.e., on-site 
disposal), make recommendations for the scope and 
content of the subsequent environmental impact state- 
ment to be prepared for TEAD under Phase 2, and ad- 
dress the concern that the FPEIS was too generic to 
adequately determine a programmatic environmentally 
preferred alternative. The recommendation of this 
Phase 1 report is to proceed with the preparation of a 
site-specific environmental impact statement for 
TEAD. The site-specific document should focus on the 
implementation of on-site disposal and should not con- 
sider other alternatives for disposing of the TEAD 
stockpile. 16 refs., 5 figs., 8 tabs. 
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Oak Ridge Y-12 Plant, TN. 

RCRA Facility Investigation Plan, Tank 2064-U (S- 
205), Y-12 Plant, Oak Ridge, Tennessee. 

W. S. Allison. Nov 87, 39p Y/TS-357 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


Within the confines of the Oak Ridge Y-12 Plant are 
both active and inactive hazardous waste treatment, 
storage, and disposal facilities. These solid waste 
management units (SWMUs) are subject to assess- 
ment by the US Environmental Protections Agency, as 
required by the 1984 Hazardous and Solid Waste 
Amendments (HSWA) to the Resource Conservation 
and Recovery Act (RCRA). This document is the site- 
specific RFI plan for Tank 2064-U and contains histori- 
cal information, operational information, and sampling 
data for this tank. The potential for release of contami- 
nation through the various media and potential recep- 
tors is addressed. A sampling and analysis plan is pro- 
posed to determine the extent, if any, of contaminant 
releases to the surrounding environment. Included are 
health, safety, quality assurance, and quality control 
pri res to be followed when implementing the 
sampling pian. 4 figs., 4 tabs. 
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Pecltity aeons Plan, Building 9418-3 
Inv n, ing 
Uranium Vault (D-115), Y-12 Plant, Oak Ridge, Ten- 


nessee. 

W. S. Allison. Nov 87, 51p Y/TS-356 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


Within the confines of the Oak Ridge Y-12 Plant are 
active and inactive hazardous waste treatment, stor- 
age, and disposal facilities. These solid waste man- 
agement units (SWMUs) are subject to assessment by 
the US Environmental Protection Agency, as required 
by the 1984 Hazardous and Solid Waste Amendments 
(HSWA) to the Resource Conservation and Recovery 
Act (RCRA). RCRA Facility Investigation (RFI) Plans 
for SWMuUs at the Y-12 Plant are scheduled to be sub- 
mitted during the calendar years 1987 through 1990. 
The RCRA Facility Investigation Plan -- General Docu- 
ment includes information applicable to all SWMU’s 
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and serves as a reference document for the site-spe- 
cific RFI Plans. This document is the site-specific RFI 
plan for the Building 9418-3 Uranium Vault (D-115) and 
contains historical information, operational informa- 
tion, and sampling data specific to the vault. The po- 
tential for release of contaminants through the various 
media and potential receptors are addressed. A sam- 
pling and analysis plan is proposed to determine the 
extent, if any, of contaminant releases to the surround- 
ing environment. Included are health, safety, quality 
assurance, and quality control procedures to be fol- 
— when implementing the sampling plan. 7 figs., 4 
tabs. 
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Oak Ridge Y-12 Plant, TN. 

RCRA Facility Investigation Plan, Waste Z-Oil Tank 
(S-121), Y-12 Plant, Oak Ridge, Tennessee. 

W. S. Allison. Nov 87, 43p Y/TS-355 

Contract ACO05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


Within the confines of the Oak Ridge Y-12 Plant are 
both active and inactive hazardous waste treatment, 
storage, and disposal facilities. These solid waste 
management units (SWMUs) are subject to assess- 
ment by the US Environmental Protection Agency, as 
required by the 1984 Hazardous and Solid Waste 
Amendments (HSWA) to the Resource Conservation 
and Recovery Act (RCRA). RCRA Facility Investigation 
(RFI) Plans for SWMUs at the Y-12 Plant are sched- 
uled to be submitted during the calendar years 1987 
through 1990. The RCRA Facility Investigation Plan- 
General Document includes information applicable to 
all SWMU’s and serves as a reference document for 
the site- specific RFI Plans. This document is the site- 
specific RFI plan for the Waste Z-Oil Tank (S-121) and 
contains historical information, operational informa- 
tion, and sampling data specific to the tank. The poten- 
tial for the release of contaminants through the various 
media and potential receptors are addressed. A sam- 
pling and analysis plan is proposed to further deter- 
mine the extent, if any, of contaminant release to the 
surrounding environment. Included are health, safety, 
quality assurance, and quality control procedures to be 
— when implementing the sampling plan. 7 figs., 
tabs. 
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DE91013063/GAR PC A04/MF A01 
Oak Ridge Y-12 Plant, TN. 

RCRA Facility Investigation Pian, Rust Spoil Area 
(D-106), Y-12 Plant, Oak Ridge, Tennessee. 

Nov 87, 61p Y/TS-354 

Contract ACO05-840S21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In November 1984, Congress passed the Hazardous 
and Solid Waste Amendments (HSWA) to the 1976 
Resource Conservation and Recovery Act (RCRA). 
Section 3004(u) of these amendments specifically ad- 
dresses corrective action for continuing releases from 
hazardous waste treatment, storage, or disposal facili- 
ties. If any solid waste management unit (SWMU) at 
the facility is suspected to be the source of a contami- 
nant release to the environment, the facility’s owner or 
operator may be required to perform a RCRA Facility 
Investigation (RFI) to define the nature and extent of 
the release. This information will be used to determine 
the need for corrective measures and to aid in their 
formulation and implementation. This document is the 
site-specific RFI plan for the Rust Spoil Area (D-106) 
SWMU. It includes site-specific geographical, histori- 
cal, operational, and, where available, geological and 
hydrological data specific to the Rust Spoil Area and 
addresses the potential for release of contamination 
through the various media to receptors. A sampling 
and sample analysis plan is proposed to determine the 
extent (if any) of release of contamination to the sur- 
rounding environment. Also included in this document 
are health, safety, quality assurance, and quality con- 
trol procedures to be followed when implementing the 
sampling plan and procedures for managing and dis- 
playing data collected from the RCRA Facility Investi- 
gation. 4 refs., 6 figs., 4 tabs. 
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Tiger Team environment, safety, and health as- 
sessment of the Oak Ridge National Laboratory. 
Nov 90, 823p DOE/EH-0148 


This report documents the results of the US Depart- 
ment of Energy’s (DOE’s) Tiger Team Assessment of 
Oak Ridge National Laboratory (ORNL) in Oak Ridge, 
Tennessee, conducted from October 22 and Novem- 
ber 30, 1990. The assessment was conducted by a 
tam comprised of environment, safety, and health 
(ES&H) professional from the Department, its contrac- 
tors, and consultants. The purpose of the ORNL Tiger 
Team Assessment is to provide the Secretary of 
Energy with concise information on: current ES&H 
compliance status at the site and the vulnerabilities as- 
sociated with that compliance status; root causes for 
noncompliance; and adequacy of DOE and site con- 
tractor ES&H yey mee programs. This information 
will assist DOE in determining patterns and trends in 
ES&H compliance and probable root causes, and will 
provide guidance for management to take needed cor- 
rective actions. 
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DE91013166/GAR PC A23/MF A03 
Department of Energy, Washington, DC. Office of En- 
vironmental Guidance. 

RCRA/CERCLA Division orientation package. 

May 91, 542p DOE/EH-0187P 


The Environmental Reporting Requirements Hand- 
book has been developed by DOE Headquarters’ Envi- 
ronmental Guidance Division (EH-231) in order to 
assist DOE Field Organizations in the identification of 
the various reporting the notification requirements 
mandated by Federal environmental laws, regulations 
and Executive Orders. The mission of the Office of En- 
vironmental Guidance is to develop DOE-wide envi- 
ronmental policies and requirements; to assure that 
the Department's position is appropriately represented 
in the development of regulatory requirements by EPA 
and other Federal agencies; and to assure DOE-wide 
understanding of E environmental policies, direc- 
tives, and environmental laws and regulations. 10 tabs. 
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Oak Ridge National Lab., TN. 
Pollutant Assessments Group Procedures Manual. 
D. E. Chavarria, J. R. Davidson, M. L. Espegren, P. 
M. Kearl, and R. R. Knott. Feb 91, 599p ORNL-6645 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This procedures manual combines the existing proce- 
dures for radiological and chemical assessment of 
hazardous wastes used by the Pollutant Assessments 
Group at the time of manuscript completion (October 
1, 1990). These procedures will be revised in an ongo- 
ing process to incorporate new developments in haz- 
ardous waste assessment technology and changes in 
administrative policy and support procedures. Format 
inconsistencies will be corrected in subsequent revi- 
sions of individual procedures. 
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Developing a GIS to facilitate data analysis for en- 
vironmental restoration of a large waste site. 
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S. Tzemos, B. J. Evans, and M. E. White. May 91, 
20p PNL-SA-19158, CONF-9105199-1 

Contract ACO6-76RL01830 

Annual Environmental Systems Research Institution 
user’s conference (11th), Palm Springs, CA (USA), 20- 
24 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


The Hanford Site area located southeastern Washing- 
ton State and is a US Department of Energy Superfund 
cleanup site. The site contains a complex mixture of 
chemical and radioactive pollutants, which makes en- 
vironmental monitoring, analysis, and restoration a 
complicated task. The Hanford Environmental Infor- 
mation System (HEIS) has been developed to manage 
the data generated from the characterization and envi- 
ronmental monitoring of the Hanford Site. The Geo- 
graphic Information Systems (GIS) component of 
HEIS, known as HEISGIS, is being developed to help 
scientists spatially analyze the environmental data 
stored in the HEIS database and provide an integrated 
system for environmental restoration. HEISGIS is in its 
second —- of development. The first —— pro- 
duced a working prototype. The second stage focuses 
on improvements in data accuracy, data standardiza- 


tion, analytical modeling capabilities, interfaces be- 
tween the various software packages, and the graphi- 
cal user interface. This paper describes the develop- 
ment of the HEISGIS and summarizes the consider- 
ations and difficulties encountered in the integration of 
ped GIS with a large relational database. 1 ref., 1 fig., 3 
tabs. 
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DE91013240/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Future changes in the transporting of hazardous 
materials and wastes. 

E. F. Votaw, and W. A. Winters. May 91, 27p WHC- 
SA-1167, CONF-910659-21 

Contract ACO06-87RL10930 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


During the last 10 yr, the U.S. Department of Transpor- 
tation (DOT), the U.S. Environmental Protection 
Agency (EPA), and the Occupational Health and 
Safety Administration (OSHA) have enacted major ru- 
lemakings design to protect the health and safety of 
employees and the general public to more effectively 
preserve our environment. These rulemakings require, 
at a minimum, that personnel handling and transport- 
ing hazardous materials (including hazardous wastes) 
be (1) trained to do their jobs in a safe manner and in 
compliance with the regulations, and (2) knowledgea- 
ble of applicable personal protection and emergency 
response procedures. Recently, the DOT has enacted 
several new requirements and is proposing many rule- 
makings that will have major impact on operations 
where hazardous materials and wastes are managed 
or transported. The DOT Dockets HM-126F and HM- 
181 are two pieces of legislation that will have a major 
effect on shippers and carriers of hazardous materials 
and wastes. The transportation safety regulations that 
are being revised will require a complete overhaul of 
existing training programs. The effect of these rule- 
makings will be felt nationwide. The hazardous materi- 
al and waste transportation regulatory changes being 
witnessed today are significant in impact and are set- 
ting the stage for the way business will be conducted 
— the 1990’s and in the years beyond. 30 
refs. 
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LLNL Waste Minimization Program Plan. Revision 
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May 90, 221p UCRL-21215-Rev.3 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document is the February 14, 1990 version of the 
LLNL Waste Minimization Program Plan (WMPP). Now 
legislation at the federal level is being introduced. Pas- 
pas will result in new EPA regulations and also DOE 
orders. At the state level the Hazardous Waste Reduc- 
tion and Management Review Act of 1989 was signed 
by the Governor. DHS is currently promulgating regula- 
tions to implement the new law. EPA has issued a pro- 
posed new policy statement on source reduction and 
recycling. This policy reflects a preventative strategy to 
reduce or eliminate the generation of environmentally- 
harmful pollutants which may be released to the air, 
land surface, water, or ground water. In accordance 
with this policy new guidance to hazardous waste gen- 
erators on the elements of a Waste Minimization Pro- 
gram was issued. This WMPP is formatted to meet the 
current DOE guidance outlines. The current WMPP will 
be revised to reflect all of these proposed changes 
when guidelines are established. Updates, changes 
and revisions to the overall LLNL WMPP will be made 
as appropriate to reflect ever-changing regulatory re- 
quirements. 
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Oak Ridge Y-12 Plant, TN. 
RCRA Facility Investigation Plan, Spoil Area | (D- 
107), Y-12 Plant, Oak Ridge, Tennessee. 

Dec 87, 47p Y/TS-363 

Contract ACO5-840S21400 

Sponsored by Department of Energy, Washington, DC. 
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In November 1984, Congress passed the Hazardous 
and Solid Waste Amendments (HSWA) to the 1976 
Resource Conservation and pony | Act (RCRA). If 
any solid waste management unit (SWMU) at the facili- 
ty Is a potential source of a contaminant release to the 
environment, the facility's owner or operator ny S 
required to perform a RCRA Facility Investigation (RFI) 
to define the nature and extent of the release. Within 
the confines of the Oak Ridge Y-12 Plant are hazard- 
ous waste treatment, storage, and disposal facilities 
defined as SWMUs. This document is the site-specific 
RFI plan for the Spoil Area 1 SWMU. It includes site- 
specific raphical, historical, operational, and, 
where available, geological and hydrological data spe- 
cific to Spoil Area 1 and addresses the potential for 
release of contamination through the various media to 
receptors. A sampling and analysis plan is proposed to 
determine the extent (if any) of release of contamina- 
tion to the surrounding environment. Also included in 
this document are health, safety, —_ assurance, 
and quality control procedures to be followed when im- 
plementing the sampling plan and procedures for man- 
aging and ng data collected from the RCRA Fa- 
cility Investigation. 9 refs., 6 figs., 4 tabs. 
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Seattle City Office for poset Mg Planning, WA. 

Evaluation and comparison of selected household 

rdous waste collection facilities. Energy Task 

oe of the Urban Consortium for Technology Ini- 
atives. 

M Burke, J. A. Brogan, and L. M. Sepanski. May 90, 

133p DOE/IR/05106-T138 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


In 1988 the City of Seattle’s Office for Long-range 
Planning and the Solid Waste Utility implemented a 
permanent household hazardous waste collection pro- 
gram in an effort to decrease hazardous waste dispos- 
al in municipal solid and liquid waste streams. A de- 
tailed description of this program may be found in 
“Household Hazardous Waste: Implementation of a 
Permanent Collection Facility,” published by the Urban 
Consortium a Force. An integral part of Se- 
attle’s Household Hazardous Waste collection effort is 
a three part evaluation strategy that includes: an as- 
sessment of the effectiveness of the permanent facili- 
ty; a comparison of the city’s facility with other HHW 
collection programs; and a user survey to evaluate 
customer satisfaction and compare the Seattle and 
King County collection approaches. This evaluation 
strategy was conducted during Year 10 of the Urban 
Consortium Energy Task Force, and its results are 
document in this report. Several different collection 
programs were compared during the evaluation. 22 
refs., 23 figs., 25 tabs. 
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Lawrence Livermore National Lab., CA. 

Using a systems engineering process to develop 
hap ge barrier system design concepts. 

L. J. Jardine, and D. W. Short. May 91, 25p UCRL- 
JC-107190, CONF-910270-61 

Contract W-7405-ENG-48 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 — by Department of Energy, Washing- 
ton, DC. 


The methodology used to develop conceptual designs 
of the engineered barrier system and waste packages 
for a geologic repository is based on an iterative sys- 
tems engineering process. The process establishes a 
set of general mission requirements and then con- 
ducts detailed requirements analyses using functional 
analyses, system concept syntheses, and trade stud- 
ies identifications to develop preliminary system con- 
cept bay va The feasible concept descriptions 
are ranked based on selection factors and criteria and 
a set of preferred concept descriptions is then select- 
ed for further development. For each of the selected 
concept descriptions, a specific set of requirements, 
including constraints, is written to provide design guid- 
ance for the next and more detailed phase of design. 
The process documents all relevant waste manage- 
ment a requirements so that the basis and 
source for the specific design requirements are trace- 
able and clearly established. Successive iterations 
performed during design development help to insure 
that workable concepts are generated to satisfy the 
requirements. 4 refs., 2 figs. 
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Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Review of acid drai from waste rock dumps 
and mine sites (Australian and Scandinavia). 

J. R. Harries. May 90, 73p ANSTO/E-692, ISBN 0 
642 59903 3 

With appendices by L.A. Lindahi-National Environmen- 
tal Protection Board, Sweden and U. Quarfort-Uppsala 
University, Sweden. 

U.S. Sales Only. 


This report reviews the literature from Australia and 
Scandinavia on acid drainage from pyritic waste rock 
dumps with an emphasis on measurements and theory 
of processes that control the rage of oxidation and the 
release of pollutants. Conditions within waste rock 
dumps have been measured at several mine sites and 
a range of rehabilitation treatments have been tried to 
reduce the release of pollutants. A number of models 
have been proposed to calculate air flow, water trans- 
port and geochemistry. The data and experience at the 
mine sites are compared with predictions of the 
models. Details of Australian and Swedish mine sites 
where waste rock is a source of acid drainage are de- 
scribed in the Appendices. 92 refs., 2 tabs., 10 figs. 
(Atomindex citation 22:019763) 
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Netherlands Energy Research Foundation ECN, 
Petten. 

lL term processes in a stabilized coal-waste 
block exposed to seawater. 

D. Hockley, and H. A. Van der Sloot. Mar 91, 27p 
ECN-RX-91-013 

U.S. Sales Only. 


A stabilized waste block, formed by cementation of 
coal combustion wastes with portland cement and 
lime, was retrieved after eight years exposure to a 
marine environment. The block was analyzed to obtain 
concentration profiles for major and minor elements. 
Combination of the major element profiles with semi- 
quantitative X-ray diffraction results allowed identifica- 
tion of diffusion-limited precipitation and dissolution 
processes. The precipitation and dissolution process- 
es moved as a sharp boundary from the surface to- 
wards the centre of the block, penetrating about 10-20 
mm in the eight years. Leaching of minor elements was 
limited to the region between the surface and the 
boundary. Concentration profiles for sea salts suggest 
that precipitation in the matrix pores of the boundary 
region restricted diffusion further into the block. This 
process, known as ‘pore refinement’ in concrete dura- 
bility literature, may also restrict degradation of the 
waste block matrix and the leaching of contaminants. 
6 figs., 17 refs. 
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ny, F.R.). Inst. fuer Wasserwirtschaft und Verfahren- 
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Erhoehung der Faulgasproduktion in kommunalen 
Klaeranlagen durch Cofermentation von Klaersch- 
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lamm und zusaetzlichen Fremdsubstraten. 
Schiussbericht. (Increase of gas production in 
sludge digestion tanks by addition of foreign sub- 
strates. Final report). 

A. Gosch, and T. Luthardt-Behle. 1990, 159p ETDE- 
mf-1785481 

In German. 

U.S. Sales Only. 


1. The research project intends to reduce the operat- 
ing costs of cee treatment works by using the in- 
creased amount of biogas. The further objects were to 
investigate the influence of the foreign substrates on 
the digesting process and to find out if certain organic 
matter resp. nitrogen and phosphorus in the sludge 
liquor (filtrate or centrate) cause an effect to the acti- 
vated sludge plant. 2. There is no precise knowledge 
on co-fermentation of sludge and other substrates with 
the aim to increase the biogasproduction as required. 
3. Using a mobile test equipment is several sewage 
treatment works it was investigated the cofermenta- 
tion of the local sludge and foreign substrates like 
blood of a slaughter-house, mown grass, silo seepage, 
liquid fat form chip-pans, whey, hydrolysate from leath- 
er producing factory and distillery wastes. 4. The test 
results in the semi-technica! scale clearly demonstrate 
the practical use of increasing the amount of digester 
gas by mixing sewage sludge and foreign substrates. 

hen it’s possible to reduce the operating costs by an 
intesive use of gas engines. The substate most suita- 
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ble for this purpose is ‘liquid fat’. A loading rate of 0,6% 
of the daily sludge input increases the biogas produc- 
tion up to 135%; - The costs for eleminating the higher 
concentration of nitr: and phosphorus in the 
sludge liquor are equalized by the reduced operating 
costs unsing the higher gas production. 5. Several mu- 
nicipal sewage plants in Germany and Austria are in- 
terested in testing local foreign substrates to reduce 
their operating costs by digester utilisation. A new 
research project will be quapeeeal ty test the acquired 
results in three sewage treatment plants. (orig.) With 
25 refs., 13 tabs., 34 figs. 
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Roskilde Universitetscenter (Denmark). Inst. for Bio- 
logi og Kemi. 
Beregning af raastof-, energiforbrug og miljoebe- 
lastning ved fremstilling og bortskaffelse af glas-, 
ballage. ( 
and envi- 


metal pw polypropyl- 
ene plastic packing). 
U. Skibsted, and N. J. Jacobsen. 1990, 26p NEI-DK- 
534, ISBN 87-88979-15-6 


In Danish. 
U.S. Sales Only. 


A method for evaluation of the environmental conse- 
quences of the production and disposal of glass, 
sheetmetal and polypropylene in which item is evaluat- 
ed as integrated in the society. The method has been 
used on 10,000 3/4 | plastic packages, 1 Bolypropyt: 
ene plastic bucket and a metallic can. (CLS). (ERA ci- 
tation 16:020636) 
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New Brunswick. Acadian Peninsula Solid Waste Provi- 

sional Committee, Fredericton. 

Draft guidelines for an environmental impact as- 
Acadian Peninsula Regional Landfill. 

c1991, 28p 

Text in English and French (Bilingual). 


The Acadian Peninsula Solid Waste Provisional Com- 
mittee was established to develop and implement a 
long term strategy for handling the solid waste gener- 
ated in the Acadian Peninsula region. The Committee 
has identified 3 potential sites for a sanitary landfill. 
This document describes the assessment process, the 
conduct of the study and the content of the report, and 
the significant issues to be addressed, including im- 
pacts on socioeconomic factors, groundwater sur- 
face water, human health transportation, plants and 
animals. 
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Monenco Consultants Ltd., Calgary (Alberta). 
Characterization of hazardous waste 

and disposal in the Yukon. 

c1990, 183p 


This report characterizes the types, quantities, and dis- 
tribution of hazardous waste that are in place or are 
being generated in the Yukon and documents the ex- 
isting disposal methods for these wastes. A literature 
search was conducted which grouped potential Yukon 
generators into 4 geographic regions. A questionnaire 
was developed and a telephone and mail out process 
was undertaken to collect specific hazardous waste 
data. 


155,547 

MIC-91-03872/GAR PC E07/MF E01 
British Columbia. Municipal Solid and Biomedical 
Waste Branch, Victoria. 

Program for participation. 

c1991, 23p 


Most of what is thrown away is actually a valuable re- 
source, yet B.C. disposes of about 2.4 million tonnes of 
municipal solid and biomedical waste every year. This 
document outlines B.C.’s goals for a sustainable future 
and a waste management program. 


155,548 
MIC-91-03908/GAR PC E12/MF E01 
Zenon Environmental, Inc., Burlington (Ontario). 


October 15,1991 155 
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Technical and economic assessment of reverse 
osmosis for treatment of landfill leachate. 
c1989, 139p 


Technical assessment of the application of reverse os- 
mosis (RO) technology for the treatment of landfill lea- 
chates, and evaluation of the technical and economic 
benefits of RO for the treatment of this waste water. 
The assessment includes evaluation of pretreatment 
processes used before RO, and evaluation of an RO 
test system to determine its efficiency in removing 
contaminants and other performance characteristics 
such as membrane flux. Technical advantages of the 
process are considered in light of the results of this 
experimental work. Capital and operating costs for the 
RO treatment process were also developed based on 
the results of the experimental work and compared 
with costs of conventional treatment practices. 


155,549 
MIC-91-03919/GAR PC E07/MF E01 
Dillon (M.M.) Ltd., Ottawa (Ontario). 

Manitoba Hazardous Waste Management Corpora- 
tion transportation risk assessment, part 1: Data 
collection and model development. 

c1989, 53p 

M.M. Dillon Limited was retained by the Manitoba Haz- 
ardous Waste Management Corporation to carry out 
this assessment. 


As the efforts of the Corporation continue in site and 
technology selection, it has identified the need to ad- 
dress the transportation risk associated with move- 
ment of waste. As the first stage of this work, a de- 
tailed data base and transportation model was devel- 
oped which quantified transportation risk assessment 
for various system scenarios. The transportation net- 
work being considered included all provincial trunk 
highways and the main rail line subdivisions. Analysis 
was done on MOTORS, developed for similar trans- 
portation projects in Ontario and Winnipeg. 


155,550 

MIC-91-03922/GAR PC E12/MF E01 
Manitoba Hazardous Waste Management Corpora- 
tion, Winnipeg. 

Project proposal for the major facilities required 
for a provincial hazardous waste management 
system. 

c1990, 171p 

Since its establishment in 1987, the Corporation has 
progressed to the point that the elements of this 
system have been identified, the waste market has 
been characterized, the major facilities required have 
been defined and the overall options for siting them 
have been developed. This proposal initiates formally 
regulatory and public consideration of this work, and 
requests regulatory guidance on the environmental 
impact assessment work required to complete devel- 
opment of the maior facilities involved. 


155,551 

MIC-91-03923/GAR PC E07/MF E01 
Manitoba Hazardous Waste Management Corpora- 
tion, Winnipeg. 

Hazardous waste market characterization study 
for Manitoba. 

c1989, 82p 


This report is an integral component of the Corpora- 
tion’s system development activities whose purpose is 
to provide it with a current data base of hazardous 
waste generation estimates for the province; capacity 
input to facility development work; a basis for the de- 
velopment of commercial strategies and a corporate 
business plan; and management and analytical tools 
for the ongoing maintenance of a hazardous waste 
market data base. A survey of waste generators was 
conducted, divided by size (small, large). The major 
generators were selected for survey with as high a re- 
sponse rate as possible, while the smaller generators 
were sampled randomly. 


155,552 

MIC-91-03938/GAR PC E07/MF E01 
laa Realty and Appraisal, Minnedosa (Mani- 
toba). 

Land value protection program developed for Ha- 
miota and region in relation to the proposed devel- 
opment of a hazardous waste treatment facility in 
the community. 

c1990, 21p 


In May 1989, the Councils of the Village and Rural Mu- 
nicipality of Hamiota met with representatives of the 
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Corporation to explore the possibility of the develop- 
ment of a hazardous waste management facility in the 
area. After extensive research, a number of concerns 
arose, pen possible changes in the market value 
of vacant and developed land parcels in the immediate 
and surrounding region if such a facility were con- 
structed. This report presents the results of a study 
into land value issues and the 1990 economic situation 
related to land. A number of public meetings were 
held, and a program was developed. Sales were also 
examined for the last 5 years to develop value ranges 
in the Hamiota area, as well in areas farther away. 


155,553 

MIC-91-03939/GAR PC E07/MF E01 

Manitoba Hazardous Waste Management Corpora- 

tion, rare 

ony of the third Household Hazardous Waste 
ays. 

A. Downey-Franchuk. c1989, 19p 

Household Hazardous Waste Days (3d: 1988: Winni- 

peg, Man.) 


Report on the 3d annual Household Hazardous Waste 
Days, including the attendance, the results of a ques- 
tionnaire given to all attendees, advertising and pro- 
motion, type of waste collected for disposal or recy- 
cling, and project expenses, including the impact of 
volunteer labor. 


155,554 

MIC-91-03967/GAR 

Ontario Waste Management Co 
Ontario ae Management 


PC E07/MF E01 
ration, Toronto. 
orporation: Annual 


p 
Text in English and French (Bilingual). 


The Corporation was established in 1981 to design, 
construct and operate a province-wide system for the 
treatment and disposal of liquid industrial and hazard- 
ous wastes, and to develop a long-term program to 
assist in the reduction and recycling of such wastes. 
This report presents highlights of the year; a report on 
environmental assessment review and facility design 
of its proposed waste management facility; a market 
assessment of the amount, type and sources of spe- 
cial wastes; the promotion of industrial waste reduc- 
tion; and public consultation and communication in the 
Niagara Region. A financial statement is included. 


155,555 

MIC-91-03974/GAR PC E07/MF E01 
Alberta Special Waste Management Corporation, Ed- 
monton. 

Alberta Special Waste Management Corporation: 
Annual report 1990. 

c1991, 19p 


The Corporation’s mandate is to plan, develop, over- 
see and manage a system of hazardous waste treat- 
ment and disposal for industries which were not man- 
aging their own wastes. This annual report presents 
information on the year’s activities. Highlights dealt 
with include operations, recycling, Community pro- 
rams, international endeavors and the Corporation. A 
inancial statement is included. 


155,556 
MIC-91-04017/GAR 
Alberta Province, Calgary. 
Alberta Action on Waste: Waste minimization and 
recycling development program. 

c1990, 7p 


The objective of the program is to help achieve a 50 
percent reduction in municipal solid waste by the year 
2000. Actions to achieve this will be based on the re- 
duction, reuse, recycling and recovery of waste and 
sustainable development practices. This document 
discusses other recycling and waste management ini- 
tiatives in Alberta. It also provides information on im- 
plementing the program. 


PC E07/MF E01 


155,557 

MIC-91-04135/GAR PC E17/MF E01 
Stanley Associates Engineering, Saskatoon (Sas- 
katchewan). 

Monitoring and predictive capability for evaluating 
impacts from in-situ oil sand/heavy oil subsurface 
disposal practices. 

NHRI contribution no. 90025. 

c1990, 230p 


This study was undertaken to evaluate the consider- 
able body of data which already exists from injection 


well monitoring requirements in Alberta and to use 
them, if possible, to validate the Alberta Research 
Council model, developed in 1987. The study collected 
and evaluated pressure-volume data of 60 waste injec- 
tion wells in the Cold Lake area of east-central Alberta; 
predicted the pressure-volume relationship in selected 
waste injection wells using a computer model and 
evaluated the model by comparing measured pres- 
sures to predicted pressure data; evaluated the use of 
existing wells within the study area to monitor the ef- 
fects of waste injection on the subsurface environ- 
ment; and selected suitable sites for construction of 
monitoring facilities based on the evaluation of existing 
monitoring and predictive capabilities. 


155,558 

PB91-139162/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of my and Remedial Response. 

PRP Search Supplemental Guidance for Sites in 
the Superfund Remedial Program. 

Final rept. 

16 Jun 89, 38p OSWER DIRECTIVE-9834.3-2A 


The purpose of the document is to provide guidance 
on potentially responsible parties (PRP) search plan- 
ning and management and on the content of PRP 
search reports. The guidance applies to sites in the 
remedial program and it supplements the August, 1987 
PRP Search Manual. 


158,559 

PB91-139295/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Off-Site Policy: RFA or Equivalent Investigation 
Requirement at RCRA Treatment and Storage Fa- 
cilities. 

Final rept. 

4 Jan 88, 7p OSWER DIRECTIVE-9834.11A 


The directive discusses the modification of RFA crite- 
rion (need to have an RFA completed) for subtitle C 
treatment and storage facilities. The requirements 
were phased in over a period to end 6/1/88. 


155,560 

PB91-139444/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Waste Programs Enforcement. 

Guidance on Landowner Liability under Section 
107(a)(1) of CERCLA, De Minimis Settiements 
under Section 122(g)(1)(B) of CERCLA, and Settle- 
ments with Prospective Purchasers of Contami- 
nated Property. 

E. E. Reich, and J. Z. Cannon. 6 Jun 89, 59p 
OSWER-9835.9 

Portions of this document are not fully legible. 


The purpose of the directive is to provide general guid- 
ance on landowner liability under the Comprehensive 
Environmental Response, Compensation, and Liability 
Act of 1980 (‘CERCLA’), as amended by the Super- 
fund Amendments and Reauthorization Act of 1986, 
Pub.L. No.99-499 (’SARA’), 42 U.S.C. S9601 et seq., 
and to provide specific guidance on which landowners 
qualify for de minimis settlements under Section 
122(g)(1)(B) and on structuring such settlements. Be- 
cause the nature of a de minimis settlement with a 
landowner will differ substantially from a de minimis 
settlement with waste contributors, it will usually be 
more efficient to draft such agreements separately. In 
addition, because the Agency has received numerous 
requests from prospective purchasers of contaminat- 
ed property for covenants not to sue, the memoran- 
dum sets forth Agency policy on this issue. 


155,561 

PB91-139451/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Model Litigation Report for CERCLA Sections 106 
and 107 and RCRA Section 7003. 

Final rept. 

21 Jun 89, 47p OSWER DIRECTIVE-9835.11-1 


The directive supplements previous Agency guidance 
entitled ‘Model Litigation Report Outline and Guid- 
ance’ (OECM, — 23, 1984), which addressed the 
preparation of a litigation package under most stat- 
utes, but excluded, among others, packages to be pre- 
pared for prosecution of civil judicial actions under 
CERCLA Sections 106 and 107 and RCRA Section 
7003. The model is intended for use in all civil judicial 





cases referred to the Department of Justice for pros- 
ecution under CERCLA Sections 106 and 107 and 
RCRA Section 7003. For those actions referred in con- 
junction with a settlement, a full litigation report is not 
required. The document also does not specifically ad- 
dress preparation of litigation reports for prosecution 
of penalty actions under CERCLA Sections 106(b), 
109 or 122(1), a many sections of the docu- 
ment may be applicable to the preparation of such liti- 
gation reports. 


155,562 

PB91-139493/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Performance of Risk Assessments in Remedial In- 
vestigation/Feasibility Studies (RI/FSs) Conduct- 
ed by Potentially tes pg Parties (PRPs). 

28 Aug 90, 8p OSWER DIRECTIVE-9835.15 


The purpose of the directive is to provide initial guid- 
ance on implementing the recent decision that in the 
future EPA will develop all risk assessments for sites 
remediated under CERCLA. It focuses on the applica- 
bility of the decision to new and existing orders or de- 
crees for Ri/FSs conducted by PRPs. In essence, EPA 
or a State (whose oversight of the PRP is Federally 
funded) will = the risk assessment for all new 
orders or decrees. For existing orders or decrees that 
specify that the PRP prepares the risk assessment, the 
PRP will be given an opportunity under the terms of the 
order or decree to complete an acceptable risk as- 
sessment under stringent oversight and without undue 
delay. The term ‘risk assessment’ in the directive is 
meant to include environmental assessments as well 
as assessments of risks to human health. 


155,563 

PB91-139642/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Guidance on Applicability of EPA Order 3500.1 to 
CERCLA Staff. 

Final rept. 

28 Nov 88, 69 OSWER DIRECTIVE-9842.0 


The directive contains EPA Order 3500.1 which estab- 
lished training requirements for Compliance Inspec- 
tors/Field Investigators. The Order applies to all EPA 
personnel who lead or oversee the conduct of compli- 
ance inspection/field ey oe on a full or part- 
time basis under any of EPA's statutes, including 
LA. However, since CERCLA staff do not per- 
form classic compliance inspections, the order allows 
the CERCLA program offices to define, — guid- 
ance to the Regional Administrators, which CERCLA 
staff shall be subject to the Order’s requirements. It 
also indicates that a CERCLA-specific curriculum is 
being developed to address the required training. 


155,564 

PB91-139659/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
CERCLA Implementation of the Training Require- 
ments of EPA Order 3500.1. Inspector Training. 

19 Oct 89, 19p OSWER DIRECTIVE-9842.1 


The purpose of the directive is to explain how On- 
Scene rdinators (OSCs) and Remedial Project 
Managers (RPMs) may satisfy the requirements for In- 
spector Training under EPA Order 3500.1, or may be 
granted an exemption from those requirements. An ex- 
emption may be granted depending on the implemen- 
tation of the Structured Training and Evaluation Pro- 

ram (STEP). STEP is a key component of the OSC/ 
Rpm Support soy see created by OSWER. Depend- 
ing on the various levels in STEP - Basic, Intermediate, 
Advanced or Master - to which an OSC/RPM is as- 
signed, an exemption may be granted from the training 
requirements of the Order. 


158,565 
PB91-139675/GAR ¢ 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Endangerment Assessment Guidance. 

Final rept. 

21 Oct 85, 13p OSWER DIRECTIVE-9850.0-1 
Portions of this document are not fully legible. 


PC A03/MF A01 


The directive clarifies the requirement that an endan- 
germent assessment be developed to support all ad- 
ministrative and judicial enforcement actions under 
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Section 106 of the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA) 
and Section 7003 of the Resource Conservation and 
Recovery Act (RCRA). Before taking enforcement 
action under these provisions to abate the hazards or 
potential hazards at a site, the Environmental Protec- 
tion Agency (EPA) must be able to properly document 
and justify its assertion that an imminent and substan- 
tial endangerment to public health or welfare or the 
environment may exist. The endangerment assess- 
ment provides the documentation and justification. 
The endangerment assessment is not necessary to 
support Section 104 actions. It also provides guidance 
on the content, timing, level of detail, format, and re- 
sources required for the preparation of endangerment 
assessments. 


155,566 

PB91-139873/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
interim Final Corrective Action Plan. 

14 Nov 86, 72p OSWER DIRECTIVE-9902.3 
Portions of this document are not fully legible. 


The directive is the interim final guidance document 
entitled the Corrective Action Plan (CAP). The CAP will 
assist you in development of Corrective Action Orders 
(Section 3008 (h)) and corrective action requirements 
in permit applications and Lory (Section 3004 (u) & 
(v)). The purpose of the CAP is to aid Regions and 
States in determining and directing the specific work 
the owner/operator or respondent must perform, as 
part of a complete corrective action program. The CAP 
should be used as a technical framework during the 
development of Corrective Action Orders and correc- 
tive action permit requirements. As specific, detailed 
guidance is issued by EPA Headquarters, the CAP will 
be modified to reflect and incorporate these docu- 
ments. 


155,567 

PB91-139923/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
RCRA Policies on Ground-Water Quality at Clo- 
sure. 

Final rept. 

30 May 86, 7p OSWER DIRECTIVE-9905.1 


As a result of the Hazardous and Solid Waste Amend- 
ments of 1984, we expect that an unprecedented 
number of facilities will close one or more hazardous 
waste management units during the coming months. 
Moreover, many of these units will close because they 
are unable to certify compliance with applicable 
ground-water monitoring and financial responsibility 
requirements on November 8, 1985. Overall, perhaps 
one half of all existing surface impoundments may 
close before the effective date of the retrofitting provi- 
sions in 1988. Given the number and significance of 
these closures, it is essential that EPA and the States 
take steps to ensure proper implementation of RCRA 
requirements as these facilities close. The directive is 
intended to provide general guidance on RCRA clo- 
sure policies as affected by the 1984 Amendments, 
especially in terms of ground-water quality at closure. 


155,568 

PB91-139931/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Resource Conservation and Recovery Act Loss of 
Interim Status Enforcement Strategy. 

Final rept. 

16 Nov 85, 18p OSWER DIRECTIVE-9930.0-1 


The directive provides guidance on the enforcement 
and implementation of the loss of interim status provi- 
sion, including: (1) communications; (2) inventories of 
facilities in operating permit applicant and in closures 
universes; (3) short-term enforcement; and (4) long- 
term enforcement. 


155,569 

PB91-140202/GAR PC A04/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Transmittal of the Final Waste Oil Interim Enforce- 
ment Guidance Document. 

30 Dec 86, 669 OSWER DIRECTIVE-9951.1 


The Office of Solid Waste and Emergency response 
has developed the Waste Oil Interim Enforcement 
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Guidance Document. The pui of the document is 
to provide information to the Regions about the tech- 
nology of the waste oil industry as well as strategies for 
enforcement. Waste oil is a very complex environmen- 
tal issue —_ in large part to the difficulty of tracing 
waste derived fuels through a complex system of 
waste oil dealers. The guidance was developed to 
assist those enforcing waste oil regulations to 
better understand the important issues. It is interim 
guidance because the regulations for used oil manage- 
ment have not been completed. As the regulations 
become complete or changes in policy or technology 
occur, the document will be amended accordingly. 


155,570 

PB91-187054/GAR PC A03/MF A01 
PRC Environmental Management, Inc., Chicago, IL. 
Chemfix Technologies, Inc. Solidification/Stabili- 
zation Process. Application Analysis Report. 

M. Evans, N. Wills, M. Keefe, and J. Mann. May 91, 
44p EPA/540/A5-89/011 

Contract EPA-68-03-3484 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The Chemfix Solidification/Stabilization treatment 
process was evaluated under EPA’s SITE program. 
The process reduced leaching levels of lead and 
copper. Physical testing results were acceptable. Ap- 
propriate applications and process limitations are dis- 
cussed in the report. 


155,571 

PB91-204628/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and ogy vam Response. 
Written Demand for CERCLA Cost Recovery. 

Final rept. 

21 Mar 91, 33p OSWER DIRECTIVE-9832.18 


The directive provides updated guidance on the use 
and issuance of written demands. Written demands 
are used to formalize the demand for payment of in- 
curred costs plus future expenditures, to inform poten- 
tial defendants of the dollar amount of those costs, 
and to establish that interest begins to accrue on ex- 
penditures. The guidance helps assure that the written 
demand is made early to maximize recovery. The di- 
rective supplements directive 9832.1 ‘Cost Recovery 
Actions Under the Comprehensive Environmental Re- 
— Compensation, and Liability Act of 1980 
(CERCLA)’, dated August 26, 1983. 


158,572 
PB91-205435/GAR PC A04/MF A01 
Geological Survey, Doraville, GA. Water Resources 


iv. 
Preliminary Investigation of the Hydrogeology and 
Contamination in the Area of an Abandoned Manu- 
factured Gas Plant in Albany, Georgia. 

Water resources investigation. 

M. J. Chapman, B. M. Gallaher, and D. A. Early. 
1990, 65p USGS/WRI-90-4141 

Prepared in cooperation with Albany City Water, Gas, 
and Light Commission, GA. 


In January 1989, the U.S. Geological Survey (USGS), 
in cooperation with the Albany Water, Gas, and Light 
Commission (AWGLC), began a study in the vicinity of 
an abandoned manufactured gas plant in Albany, Ga. 
Results of the study can be used to guide manage- 
ment and remediation decisions related to this and 
other abandoned manufactured gas plants in similar 
hydrogeologic environments. The study is composed 
of two separate phases. The report documents the re- 
sults of Phase |, which was igned to (1) delineate 
and describe the hydrogeologic framework of the un- 
consolidated sediments, plant-site debris, and fill ma- 
terial; (2) chemically characterize the wastes at the 
abandoned gas plant, and conduct a preliminary eval- 
uation of the distribution of selected contaminants in 
the unconsolidated sediments and fill; and (3) provide 
a preliminary analysis of potential pathways of con- 
taminant migration. The planned second phase of the 
investigation will better define the hydr logy and 
extent of contamination in the unconsolidated sedi- 
ments and will include an evaluation of the underlying 
aquifer. 


155,573 

PB91-205476/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
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Policy Towards Owners of Residential Property at 
Superfund Sites. 
3 Jul 91, 10p OSWER DIRECTIVE-9834.6 


The directive sets forth The Agency’s enforcement 
policy towards owners of residential property located 
on a Superfund Site. Under this policy the Agency, in 
the exercise of enforcement discretion will not pursue 
owners of residential property for performance of a re- 
sponse action or payment of response costs. This 
policy does not apply where the owners’ activities lead 
to a release or threat of release of hazardous sub- 
stances, resulting in the taking of a response action at 
the site. This policy does not apply where the owner 
fails to cooperate with the Agency’s response action, 
fails to cooperate with institutional controls places on 
the property, fails to meet other CERCLA obligations, 
or uses the residential property inconsistent with resi- 
dential use. 


155,574 


PB91-205484/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Removal Program Priorities. 

31 Mar 88, 5p OSWER DIRECTIVE-9360.0-18 


The directive contains general policy guidelines re- 
garding removal program priorities as it specifically re- 
lates to the 10 regional offices. Emphasis is placed on 
addressing the most serious public health and environ- 
mental threats (classic emergencies, time-critical re- 
movals at NPL sites, and time-critical removals at non- 
NPL sites). Regions are urged to pursue cleanup by 
the responsible parties (RP) and manage the removal 
program within the boundaries of their resources. 


155,575 


PB91-205492/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
implementation of the Decentralized Contractor 
Performance Evaluation and Award Fee Process 
for Selected Remedial Program Contracts. 

9 Mar 87, 14p OSWER DIRECTIVE-9242.3-07 


The directive is intended to: (1) further develop Re- 
gional infrastructures for managing contracts in ad- 
vance of implementation of the Alternative Remedial 
Contracts Strategy (ARCS); (2) effect the Agency’s 
policy of decentralizing Superfund activities to the Re- 
—= consistent with other program delegations; (3) 
locus accountability for contractor performance moni- 
toring on the individuals who are responsible for site 
specific Program operations; (4) allow those most fa- 
miliar with a contractor’s performance and determine 
the amount of fee to be awarded; and (5) increase 
communication between Agency and contractor per- 
sonnel at all operational and management levels. The 
Standard Operating Procedure (SOP) defines the roles 
and responsibilities of key Regional, Headquarters, 
and Contractor personnel and defines the basic struc- 
ture and operation of the award fee process, as well as 
establishes minimum requirements for contractor per- 
formance evaluations and award fee decisions. 


158,576 


PB91-205526/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Supplemental Guidance on Performing Risk As- 
sessments in Remedial Investigation/Feasibility 
Studies (RI/FSs). Conducted by Potentially Re- 
sponsible Parties (PRPs). 

1991, 102p OSWER DIRECTIVE-9835.15A, OSWER 
DIRECTIVE-9835.3-2A 


The purpose of the directive is to provide additional 
guidance on implementing the policy that EPA will not 
enter into settlement agreements under which PRPs 
perform the risk assessment components of the Ri/ 
FS, as discussed by the Agency in OSWER Directive 
No. 9835.15 (August 28, 1990). The memorandum 
provides guidance on coordinating the site character- 
ization tasks and feasibility study prepared by the PRP 
with the baseline risk assessment performed by EPA. 


155,577 


PB91-213660/GAR PC A08/MF A02 
= Univ., Philadelphia, PA. Geosynthetic Research 
inst. 
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— Leachate Clogging of Geotextile (and Soil) 
ters. 

R. M. Koerner, and G. R. Koerner. Jul 91, 160p 
EPA/600/2-91/025 

Grant EPA-R81-14965 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The primary leachate collection system of most solid 
waste landfills contains a filter layer which has histori- 
cally been a granular soil. Recently, however, various 
types of geotextile filters have been used to replace 
the natural soil filters. A project using six different land- 
fill leachates and aimed at investigating the functioning 
of different geotextile filters is the focus of this 36 
month long study. The initial 12 months, referred to as 
Phase I, investigated flow rates in various filters under 
aerobic conditions at six different landfill sites using 
the site-specific leachates. The study inadvertently 
found that the overlying granular soil clogged as much 
as the geotextile filter that was located downstream. 
The effects of different types and styles of geotextiles 
was generally masked by the upstream soil clogging. 
An important finding in this task was the biodegrada- 
tion of the geotextiles was not evidenced and was con- 
cluded to be a non-issue. The subsequent 24 months 
of study, referred to as Phase Ii(a), led to the develop- 
ment of a vastly improved flow rate monitoring device. 
In a separate task, referred to as Phase II(b) and con- 
ducted simultaneously with Phase II(a), biocide treated 
geosynthetics were utilized at the two sites with the 
most aggressive leachates. While the biocides may 
have been effective in killing microorganisms, the rem- 
nants were as troublesome as the viable bacteria in 
creating subsequent clogging. 


155.578 

PB91-214072/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Memorandum of Understanding between the Fed- 
eral Emergency Management Agency and EPA for 
the Implementation of CERCLA Relocation Activi- 
ties under P.L. 96.510 (CERCLA) 9295.5.01. 
Directive. 

8 Apr 85, 20p EPA/9295.5-01 


The directive discusses an agreement, between EPA 
and the Federal Emergency Management Agency 
(FEMA), that describes major responsibilities of both 
agencies. It also outlines areas of mutual support and 
cooperation relating to relocation activities associated 
with response actions pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability 
Act of 1980; Executive Order 12316; and the National 
Oil and Hazardous Substance Polluticn Contingency 
Plan, 40 CFR Part 300. 


155,579 

PB91-214098/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
CERCLA Compliance with Other Environmental 
Statutes. 

Directive. 

2 Oct 85, 22p EPA/9234.0-02 

Portions of this document are not fully legible. 


The directive sets forth the Environmental Protection 
Agency (EPA) policy on the applicability of the stand- 
ards, criteria, advisories, and guidance of other State 
and Federal environmental and public health statutes 
to actions taken pursuant to sections 104 and 106 of 
the Comprehensive Environmental Response, Com- 
pensation, and Liability Act of 1980 (CERCLA). The 
policy addresses considerations for on-site and off-site 
actions taken under CERCLA. 


155,580 

PB91-214122/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund LDR Guide No. 7. Determining When 
Land Disposal Restrictions (LDRs) Are Relevant 
and Appropriate to CERCLA Response Actions. 
Fact sheet. 

Dec 89, 4p OSWER-9347.3-08FS 

See also PB91-921327. 


The Fact Sheet outlines the process used to deter- 
mine whether the Resource Conservation and Recov- 
ery Act (RCRA) land disposal restrictions (LDRs) es- 
tablished under the Hazardous and Solid Waste 
Amendments (HSWA) are ‘relevant and appropriate’ 
to an on-site CERCLA response action. 


155,581 


PB91-214148/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of ore wird and Remedial Response. 
Political Subdivision-Lead for Remedial Response. 
Directive. 

1 May 89, 9p EPA/9375.5-03 

Portions of this document are not fully legible. 


The directive discusses guidance to Regions, States, 
and political subdivisions thereof, on the designation of 
a political subdivision as the lead agency for remedial 
response under the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the Superfund Amend- 
ments and Reauthorization Act of 1986 (SARA). The 
guidance applies to Fund-financed remedial response 
only and does not apply to pre-remedial, removal, or 
enforcement activities. 


155,582 


PB91-214155/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Flexibility in the FY 1988 Superfund Regional Ex- 
tramural Operating Plan. 

Directive. 

7 Jun 88, 7p EPA/9200.3-05 


The directive purpose is to discuss current planning 
and fund control processes, to clarify the funding flexi- 
bility presently available to the Regions, and to estab- 
lish additional funding flexibility principles for the re- 
mainder of FY 1988. 


155,583 


PB91-214171/GAR PC AO5/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Assurance of Hazardous Waste Capacity, Guid- 
ance to State Officials. Assistance in Fulfilling the 
Requirements of CERCLA 104(c)(9). 

Directive. 

Dec 88, 81p OSWER DIRECTIVE-9010.00 


The document supplies guidance to state officials on 
providing assurances required by Section 104(c)(9) of 
the Comprehensive Environmental Response, Com- 
pensation, and Liability Act, as amended (’CERCLA’ or 
‘Superfund’). This section of CERCLA requires states 
in which remedial actions may be taken to provide as- 
surances, prior to EPA taking or funding such actions, 
of the availability of hazardous waste treatment or dis- 
posal facilities which have adequate capacity to 
manage the hazardous wastes expected within the 
state over twenty years. The Guidance Document re- 
flects EPA’s current understanding of the statutory re- 
quirements and describes how EPA currently suggests 
that states implement these requirements. The guid- 
ance provides substantial information to states, includ- 
ing suggested language for the contracts and coopera- 
tive agreements to be signed, instructions on the prep- 
aration of state Capacity Assurance Plans (CAPs) that 
can form a basis for the assurances, and a model for 
the interstate agreements or regional agreement or au- 
thority required when addressing access to capacity in 
other states. 


155,584 


PB91-214189/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Establishing a Construction Pipeline. 

Directive. 

19 Dec 89, 14p OSWER DIRECTIVE-9200.3-09 


The purpose of the directive is to re-emphasize the im- 
portance of completing activities to assure FY 90 re- 
medial actions (RAs) are funded in a timely manner. 
The attachment, dated December 7, 1989, entitled ‘FY 
90 Remedial Action Advice of Allowance and Mainte- 
nance of a Queue,’ also includes background and im- 
plementation information for EPA regional offices and 
the RA prioritization fact sheet. 


155,585 


PB91-214197/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 





Risk Assessment in Superfund: A Primer. First Edi- 
tion, September 1990. 
Apr 91, 87p EPA/540/X-91/002, OSWER-9285.7-05 


The document is an introduction to risk assessment for 
Superfund Remedial Project Managers (RPMs) and 
On-Scene Coordinators (OSCs). This is an internal 
training document. 


155,586 

PB91-214205/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Consideration of RCRA Requirements in Perform- 
ing CERCLA Responses at Mining Waste Sites. 
Directive. 

19 Aug 86, 13p EPA/9234.0-04 

Portions of this document are not fully legible. 


The directive discusses mining wastes which will not 
be regulated under Subtitle C of RCRA. Mining waste 
problems will be addressed by developing a program 
for regulation under Subtitle D. In the interim, Super- 
fund will continue to address these mining waste prob- 
lems through the RI/FS and ROD/EDD processes 
taking into account current Subtitle D requirements as 
well as options for addressing risks not addressed by 
Subtitle D requirements. 


155,587 

PB91-214221/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Role of Expedited Response Actions under SARA. 
Directive. 

21 Apr 87, 13p EPA/9360.0-15 

Portions of this document are not fully legible. 


The directive serves as a follow-up to OSWER Direc- 
tive 9360.0-10 (July 8, 1986) entitled ‘Expedited Re- 
sponse Actions,’ and updates the basic tenets of ex- 
pedited response actions (ERAs) and their role in the 
Superfund Remedial Program. 


155,588 

PB91-214239/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Regional Pre-Remedial Program Objectives for FY 
89 and First Quarter of FY 90. 

Directive. 

10 Mar 89, 18p EPA/9345.2-02 


The directive contains pre-remedial objectives for Re- 
gional offices during the transition period between pro- 
posal and 8 ge pes of the revised Hazard Ranking 
System (HRS). The directive updates OSWER Direc- 
tive 9345.2-01 and ‘Pre-Remedial Priorities’ -- memo 
from Longest to Division Directors, April 4, 1988. 


155,589 

PB91-214247/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Model Program for Removai Site File Management. 
Directive. 

Jul 88, 22p OSWER DIRECTIVE-9360.2-01 


The directive discusses a model program for site file 
management that provides a file structure for on-site 
file management and Regional file maintenance for 
use by On-Scene Coordinators (OSCs) and Regional 
administrative support staff. The guidance provides 
the minimum contents of a site file kit for use by OSCs 
and Techical Assistance Team personnel and/or ad- 
ministrative support staff when establishing a site file. 
Additionally, on-site and Regional office removal file 
management procedures are recommended as part of 
the guidance document. 


155,590 

PB91-214254/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Technical Assistance Grants Program Activities 
Prior to the Issuance of the Interim Final Rule. 
Directive. 

11 Jan 88, 7p OSWER DIRECTIVE-9230.1-02 


The directive sets forth activities one can initiate prior 
to the issuance of the Techical Assistance Grant 
(TAG) Interim Final Rule (IFR) in early 1988. Given the 
short time before the issuance of the IFR, the Regional 
effort should focus on sites where the Remedial Inves- 
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tigation/ Feasibility Study (RI/FS) is underway and citi- 
zen groups have expressed interest in TAGs. 


155,591 

PB91-214262/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

FY 1987 Superfund Comprehensive Accomplish- 
ments Plan. 

28 Oct 86, 11p OSWER DIRECTIVE-9200.3-03 

See also PB90-204181. 


The directive contains points for EPA Regions to con- 
sider while developing their Superfund Comprehensive 
Accomplishments Plan (SCAP) and contains charts 
showing preliminary SCAP/SPMS commitments for 
the Regions. 


158,592 

PB91-214270/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

40 CFR Part 35 Subpart O, Cooperative Agree- 
ments and Superfund State Contracts for Super- 
fund Response Actions. 

Directive. 

10 Mar 89, 30p OSWER DIRECTIVE-9375.5-01 
Portions of this document are not fully legible. 


The directive transmits 40 CFR Part 35 Subpart O, ‘Co- 
operative Agreements and Superfund State Contracts 
for Superfund Response Actions,’ and provides infor- 
mation on program operating procedures that have 
been affected by the subject Interim Final Rule. This is 
the first in a series of directives to carry the number 
9375.5, which is guidance relating to State, political 
subdivision, and Federally-recognized Indian Tribe in- 
volvement in the Superfund program. 


155,593 

PB91-214288/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Required Use of the Removal Cost Management 
System for All Removal Actions. 

Directive. 

17 Feb 89, 7p OSWER DIRECTIVE-9360.0-20 


To improve Superfund cost management, the Directive 
requires the use of the Removal Cost Management 
System (RCMS), a computerized cost tracking system, 
for all future removal actions. It describes the back- 
ground, functions of RCMS, removal cost manage- 
ment policy, and implementation procedures. 


155,594 

PB91-214296/GAR PC A13/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

User’s Guide to the Contract Laboratory Program. 
Dec 86, 278p OSWER-9240.0-01A 


The document was specifically prepared for the guid- 
ance and direction of program clients. The organic and 
inorganic analytical program descriptions herein out- 
line the requirements and analytical procedures of the 
new CLP protocols developed from technical caucus 
recommendations. These protocols were implement- 
ed into CLP analysis contracts in 1985. Other analyti- 
cal programs, procedures and documentation de- 
scribed herein reflect the status of the program as of 
July 1986. 


155,595 

PB91-214304/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Interim Final Guidance on Indian Involvement in 
the Superfund Program. 

Directive. 

18 Oct 89, 16p OSWER DIRECTIVE-9375.5-02 

The directive provides guidance on the involvement of 
federally recognized Indian Tribes, which are treated 
substantially the same as States in the Superfund Pro- 
gram. 


155,596 

PB91-214940/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 


155,601 


Solid Wastes Pollution & Control 


— Guidance on Superfund Selection of 


Directive. 

24 Dec 86, 13p EPA/9355.0-19 

The directive discusses section 121 of the Superfund 
Amendments and Reauthorization Act (SARA) which 
addresses the cleanup standards for Superfund reme- 
dial actions. While the new statute retains the basic 
components of the existing Remedial Investigation/ 
Feasibility Study (RI/FS) and Record of Decision 
(ROD) process, the Section 121 provisions add some 
new requirements and special emphasis on certain 
issues. The guidance is intended to aid Regions in se- 
lecting remedial actions pending the Agency’s upcom- 
ing revision of the National Contingency Plan (NCP). 


155,597 


PB91-214957/GAR PC A03/MF A01 


Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
izational Conflict of Interest Review 


OERR 


Directive. 
31 Oct 89, 12p OSWER DIRECTIVE-9242.6-04 


The directive transmits new procedures to eliminate 
organizational conflicts of interest in work assignments 
under Superfund Headquarters support contracts and 
to take appropriate steps to mitigate the perception of 
conflict wherever possible. 


155,598 

PB91-214965/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Foe ng Assignment Management: Field Guide. 

ir e. 

Jan 89, 131p OSWER DIRECTIVE-9242.6-01 

The ARCS Work Assignment management Field 
Guide is one of the three management-assistance 
tools currently available to help RPMs in carrying out 
their ARCS work assignment management duties. The 
guide is designed specificaliy for RPMs to provide 
them with quick reference information on the initiation 
and management of ARCS work assignments. 


155,599 

PB91-214973/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Land Disposal Restrictions as Relevant and Ap- 
Pp e Requirements for CERCLA Contaminat- 
ed Soil and Debris. 

Directive. 

5 Jun 89, 13p OSWER DIRECTIVE-9347.2-01 


Until a rulemaking is completed that establishes treat- 
ment standards for soil and debris, OSWER has con- 
cluded that Land Disposal Restrictions (L.DRs) gener- 
ally should not be considered as relevant and appropri- 
ate for soil or debris that does not contain restricted 
RCRA wastes. The directive gives suggested lan- 
guage to be incorporated into feasibility study. For fur- 
ther clarification, the directive has included as an at- 
tachment, directive 9347.1-02. 


155,600 

PB91-214981/GAR PC A04/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
RI/FS Streamlining. 

Directive. 

14 Feb 89, 51p OSWER DIRECTIVE09355.3-06 


The directive presents a second set of recommenda- 
tions for streamlining measures that will reduce the 
cost and duration of RI/FS’s. Recommendations in- 
clude those related to technical issues, procurement 
enhancement, program management, State coordina- 
tion and enforcement. 


155,601 

PB91-214999/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Data Handling Support for CERCLIS. 

Directive. 

4 Mar 86, 28p OSWER DIRECTIVE-9221.0-01 

The directive implements policies and procedures re- 
garding management of the data handling support for 
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ration (2 saa by the Computer Sciences Corpo- 


155,602 

PB91-215004/GAR PC A03/MF A01 

Environmental Protection oe Washington, DC. 

Office of Emergency and Remedial Response. 
Strategy for Reauthorized Super- 

fund: 1. Term Priorities for Action. 


Directiv 
24 Oct 86, 25p OSWER DIRECTIVE-9200.3-02 


On October 17, 1986, the President signed the Super- 
fund Amendments and Reauthorization Act of 1986 
(SARA) amendin ing the current ‘Superfund’ law and en- 
acting certain additional provisions. The attached tran- 
sition guidance provides basic interpretations and in- 
structions with respect to SARA 


155,603 

PB91-215012/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
oe Guidance on Technical Assistance Grants. 


Directiv 
20 Mar 87, 6p OSWER DIRECTIVE-9230.1-01 


The purpose of the directive is to describe a variety of 
issues involved in establishing the Technical Assist- 
ance Grants program and seek public input into the 
direction of that program. 


155,604 

PB91-215020/GAR PC A02/MF A01 
Environmental Protection Agency, —— DC. 
Office of Solid Waste and Emergency Response. 
— for Organizing ARCS Contract Files. 


3. ane 89, 10p OSWER DIRECTIVE-9242.6-02 


The directive provides instructions to the Regions for 
development of a consistent, yet flexible filing system 
for organizing and managing ARCS Contract files. 


155,605 

PB91-215038/GAR PC A03/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 

— Strategy for Implementing SARA. 
ectiv 

12 Feb 88, 140 OSWER DIRECTIVE-9345.2-01 


The directive establishes the strategy that the Environ- 
mental Protection Agency will follow to address the 
pre-remedial goals and requirements of the Superfund 
Amendments and Reauthorization Act (SARA) en- 
acted on October 17, 1986. 


155,606 

PB91-215053/GAR PC A02/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Solid Waste and a Response. 
—— Contracting for Removals. 


Directiv 
10 Apr 89, 6p OSWER DIRECTIVE-9242.2-02 


The directive provides direction on the use of site-spe- 
cific contracting in as many removal actions as circum- 
stances allow and lists the criteria needed to do so. 


155,607 

PB91-216440/GAR PC A04/MF A01 
Science Applications International Corp., McLean, VA. 
Hospital Pollution Prevention Case Study. 

R. Linett. Jul 91, 62p EPA/600/2-91/024 

Contract EPA-68-C8-0062 

Prepared in cooperation with Department of Veterans 
Affairs, Washington, DC. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 


The U.S. Environmental Protection Agency has insti- 
tuted a broad pollution prevention research program 
through the Office of Research and Development to 

sup continued environmental improvements 
throughout the nation. The Agency is also responding 
to the national concern in regards to the generation 
and disposal of medical wastes. In order to effectively 
implement its pollution prevention programs, the EPA 
is also investigating how the departments and agen- 
cies within the Federal community can help each other 
reduce their generation of wastes. As a part of these 
efforts, EPA’s Risk Reduction Engineering Laboratory 
(RREL) provides staff and support to conduct waste 
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minimization assessments under the Waste Reduction 
Evaluations and Assessments at Federal Sites 
(WREAFS) Program. Under the WREAFS program, 
the U.S. Department of Veterans Affairs Cincinnati - 
Fort Thomas Medical Center (DVA-Cin) offered to host 
an assessment of pollution prevention opportunities at 
their facility. The study investigated the use of dispos- 
ables in patient care in order to identify research op- 
portunities for future solid waste minimization. 


155,608 

PB91-216457/GAR PC A09/MF A02 
Science Applications International Corp., Bothell, WA. 
Waste Minimization Opportunity Assessment: 
Naval Undersea Warfare Engineering Station, Key- 
port, Washington. 

Final rept. 

Jul 91, 197p EPA/600/2-91/030 

Contract EPA-68-C8-0061 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The report describes the application of EPA’s waste 
minimization assessment procedures to a torpedo 
maintenance facility at the Naval Undersea Warfare 
Engineering Station, Keyport, WA. The assessment fo- 
cused on the Mark 48 shop and the Mark 46 shop. 
These shops service the Mark 48 torpedo and the 
Mark 46 torpedo respectively. The five waste minimi- 
zation options presented are volume reduction of con- 
taminated clothing, automated cleaning of parts, auto- 
mated fuel tank draining, modification of the deep sink 
draining schedule and recycling of mineral spirits. 


155,609 

PB91-217406/GAR PC A07/MF A02 
ManTech Environmental Technology, Inc., Ada, OK. 
Swelling Properties of Soil Organic Matter and 
Their Relation to Sorption of Non-lonic Organic 
Compounds. 

Final rept. 1 Au ug 88-30 Sep 

W. G. Lyon, and D. E. aang “Jul 91, 139p EPA/ 
600/2-91/033 

Contract EPA-68-C8-15 

Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


A method has been developed to measure the swell- 
ing properties of concentrated natural organic materi- 
als in various organic liquids, and has been applied to 
various peat, pollen, chitin and cellulose samples. The 
swelling of these macromolecular materials is the volu- 
metric manifestation of bulk sorption, i.e., sorption by 
dissolution (or partitioni ng) of the sorbed liquids into 
the macromolecular solid phase. Direct evidence for 
the existence of the category of sorbed materials has 
been obtained for soil organic materials by the present 
research; swelling in liquids has long been known in 
coals and polymers. Bulk sorbed molecules are 
thought to be inaccessible to direct biological attack, 
and may represent a continuing source of low-level re- 
bound contamination of groundwater at a polluted site. 
Equilibration of bulk-sorbed molecules with liquid 
phases surrounding the particles is kinetically slow (dif- 
fusion limited) relative to sorption and fluid movement, 
and this sluggishness is probably responsible for some 
nonequilibrium sorption phenomena seen in soil 
column flow experiments. Molecules with molar vol- 
umes greater than about 93 cc/mole appear to be 
strongly excluded from sorption inside the soil organic 
materials studied in the work. In contrast, cellulose ex- 
cluded molecules with molar volumes greater than 
about 88 cc/mole. Extensive bibliographies included. 


155,610 

PB91-800797/GAR PC NO1/MF NO1 
~— Technical Information Service, Springfield, 
Vv 


Bioremediation. January 1988-September 1991 (Ci- 
tations from the NTIS Database). 

Rept. for Jan 88-Sep 91. 

Aug 91, 25p 


The bibliography contains citations concerning the de- 
composition of toxic materials by biological means. 
Bacterial decomposition of jet fuel, wood preserva- 
tives, explosives, crude oil, halogenated organics, 
diesel fuel, aviation fuel, and creosote are discussed. 
Enhancement of decomposition rates by addition of 
nutrients is also included. (Contains 52 citations with 
title list and subject index.) 


155,611 
PB91-800821/GAR PC NO1/MF NO1 


National Technical Information Service, Springfield, 
VA 


Department of Defense Installation Restoration 
Program: Remedial Action on Waste Disposal 
Sites. January 1984-September 1991 (Citations 
from the NTIS Database). 

Rept. hg Jan 84-Oct 89. 

Aug 91, 54p 

Supersedes PB90-850595. 


The ey yw contains citations concerning the De- 
partment of Defense Installation Restoration Program 
for remedial action on DOE waste disposal sites. The 
program identifies past Department of Defense waste 
disposal sites and proposes plans to eliminate associ- 
ated hazard to public health and the environment. 
Identification of defense installations, waste disposal 
sites, confirmation - through environmental surveys - 
of environmental contamination or hazard, recommen- 
dations regarding remedial actions, and research into 
remedial technology and hazardous waste toxicology 
are discussed. Most sites discussed are currently at 
the point of confirmation of contamination. Superfund 
records of decision reports on civilian sites are refer- 
enced in a related publication. (ContaiNs 208 citations 
fully indexed and including a title list.) 


155,612 
PB91-800904/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Hazardous Materials Waste Disposal: General 
Studies. January 1984-September 1991 (Citations 
from the NTIS Database). 

Rept. a “sa 84-Sep 91. 

Aug 91, 

Scoumy PB90-856907. 


The bibliography contains citations concerning the dis- 
posal of hazardous industrial and municipal wastes, 
chemical agents, and a variety of other dangerous 
substances. Topics include restoration operations, 
contamination abatement studies, appropriate regula- 
tion and legislation, and remedial response hans ye 
(Contains 148 citations with title list and subject index.) 


155,613 

PB91-921265/GAR PC A10/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of — ncy and Remedial Response. 
Guidance on Preparing Superfund Decision Docu- 
ments: The Proposed Plan, The Record of Deci- 
sion, Explanation of Significant Differences, The 
Record of Decision Amendment. 

Interim rept. (Final). 

Jul 89, 223p EPA/540/G-89/007 

Package contains 5 parts: Base Document EPA/540/ 
G-89/007 plus 4 Fact Sheets: PB90-273848, PB90- 
273855, PB91-921350, and PB91-921351. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The guidance was developed to: (1) present standard 
formats for documenting Superfund remedial action 
decisions; (2) clarify the roles and responsibilities of 
EPA, States, and other Federal agencies in developing 
and issuing decision documents; and (3) explain how 
to address changes made to proposed and selected 
remedies. The decision documents addressed by the 
guidance are the Proposed Plan, the Record of i: 
sion, the Explanation of Significant Differences, and 
the ROD amendment. The document has four (4) fact 
sheets attached which supplement the document. 
They are as follows: A Guide to Developing Superfund 
Records of Decision; A Guide to Developing Super- 
fund Proposed Plans; A Guide to Developing Super- 
fund No Action, Interim Action, and intingency 
Remedy RODs; and A Guide to Addressing Pre-ROD 
and Post-ROD Changes. 


155,614 

PB91-921344/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Innovative Methods to Increase Public Invoive- 
ment in Superfund Community Relations (Super- 
fund Management Review Recommendation No. 


Directive. 

30 Nov 90, 6 OSWER-9230.0-20 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 





and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive lists six (6) techniques proven effective in 
increasing public involvement in the Superfund proc- 
ess. While some are recent innovations, others were 
developed many years ago, but new and better ways 
of using them have bolstered their effectiveness. 
These techniques are citizen work groups, citizen su- 
perfund workshops, bilingual communication, citizen 
awards for participation, increased interviews, and 
open hous availability sessions. The list does not pre- 
tend to be exhaustive. Instead, it shows some of the 
outreach vehicles Regions have found to be particular- 
ly effective in encouraging citizen participation. Re- 
gions should make every effort to integrate as many as 
possible of these activities into the cleanup process. 


155,615 

PB91-921345/GAR PC A01/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Minimizing Problems Caused by Staff Turnover 
(Superfund Management Review: Recommenda- 
tion No. 43, M, N, O). 

Directive. 

19 Dec 90, 4p OSWER-9230.0-13 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive discusses problems resulting from staff 
turnover that will likely occur if members of an affected 
community are not aware that a staff change has been 
made or why it has been made. The directive lists four 
(4) major steps designed to ease the transition period 
and examples of how to carry them out. 


155,616 

PB91-921347/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
EPA/U.S. Army Corps of Engineers Payment Proc- 
ess, Direct Cite/Revised Reimbursement Methods. 
Directive. 

21 Mar 90, 7p OERR-9295.2-04 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive transmits new procedures for the dis- 
bursement of funds to the U.S. Army Corps of Engi- 
neers (USACE) under EPA lead Superfund projects. 


158,617 

PB91-921348/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
CERCLIS Listing. 

Directive. 

5 Feb 90, 7p OSWER-9320.3-08 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive discusses ways to assure rapid entry into 
the Comprehensive Environmental Response, Com- 
pensation and Liability Information System (CERCLIS) 
of locations identified to or by the Agency as potential 
hazardous waste release sites. The directive re-em- 
phasizes the use of the Preliminary Assessment Peti- 
tion and provides a copy of the public educational bul- 
letin, ‘Preliminary Assessment Petition.’ 


155,618 

PB91-921349/GAR PC A04/MF A01 
Booz-Allen and Hamilton, Inc., Bethesda, MD. 
Superfund Docket Operations Manual for Rule- 
making Activities. 

Directive. 

Jul 90, 73p OERR-9200.6-02 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Emergency and Remedial 
Response. . 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive discusses the purpose of the SDIC Oper- 
ations Manual for Rulemaking Activities which is to 
serve as a procedural guide for SDIC staff when a rule- 
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making docket is prepared. These procedures are 
evaluated on a regular basis, and are revised as 
needed to keep the SDIC operationally efficient and 
responsive to its users. 


155,619 

PBS1-921350/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Guide to Developing Superfund No Action, Interim 
Action, and Contingency Remedy RODs. 

Fact sheet. 

Apr 91, 7p OSWER-9355.3-02FS-3 

Available separately or as part of PB91-921265. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The guide provides quick reference to the essential 
components of Records of Decision (RODs) that are 
prepared to document three specific types of remedial 
action decisions: (1) no action; (2) interim actions; and 
(3) contingency remedies. In preparing one of these 
three types of RODs, Remedial Project Managers 
(RPMs) should modify the format of the ‘standard 
pia od for final response actions as indicated in the 
guide. 


155,620 

PB91-921351/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Guide to Addressing Pre-ROD and Post-ROD 
Changes. 

Fact sheet. 

Apr 91, 7p OSWER-9355.3-02FS-4 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Fact Sheet outlines the methods of categorizing 
pre- and post-ROD changes and the ways in which 
changes should be documented. More detailed guid- 
ance for pre-ROD changes and both significant and 
fundamental post-ROD changes can be found in chap- 
ters 5 and 8, respectively, of the Interim Final Guid- 
ance on Preparing Superfund Decision Documents 
(OSWER Directive 9355.3-02). 


155,621 

PB91-921352/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Interim Guidance on Establishing Soil Lead Clean- 
up Levels at Superfund Sites. Supplement to Inter- 
im Guidance on Establishing Soil Lead Cleanup 
Levels at Superfund Sites. 

Directive 7 Sep 89-26 Jan 90. 

1990, 6p OSWER-9355.4-02, OSWER-9355.4-02A 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The purpose of the directive (9355.4-02) is to set forth 
an interim soil cleanup level for total lead, at 500 to 
1000 ppm, which the Office of Emergency and Reme- 
dial Response and the Office of Waste Programs En- 
forcement consider protective for direct contact at res- 
idential settings. This range is to be used at both Fund- 
lead and Enforcement-lead CERCLA sites. Further 
guidance will be developed after the Agency has de- 
veloped a verified Cancer Potency Factor and/or a 
Reference Dose for lead. The purpose of the directive 
(9355.4-02A) is to reiterate that OSWER Directive 
9355.4-02 is a guidance document and not a regula- 
tion. As is the case with other guidance documents, 
the guidance should not be used as a regulation. 


155,622 

PBS$1-921353/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Overview Fact Sheet Package. 

Nov 90, 23p 

Package includes OSWER-9200.5-008A-L. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The package consists of a series of one-page, con- 
cise, public-oriented discussions of the various Super- 


155,626 
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fund issues. are: The Challenge of Superfund, 
History of ind, The Superfund Cleanup Proc- 
ess, Superfund: Fact vs. Fiction, Progress in Cleanup: 
FY 1980 - FY 1990, FY ‘90 Superfund 5 
Pays for Superfund, Superfund Enforcement - Making 
Polluters Pay, Sui ind Blueprint, Superfund Con- 
tracts, Superfund Technology, and Superfund: Future 
Strategy and Directions. 


155,623 

PB91-921354/GAR PC A01/MF A01 

Environmental Protection Agency, Washington, DC. 

= of me ge and Remedial Response. 
nvironmental Fact Sheet. Superfund Progress: 

Environmental indicat 


ors. 
Fact sheet. 
Nov 90, 4p OSWER-9200.5-007FS 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet provides a brief summary of information 
contained in the report ‘Superfund: Reporting Progress 
Through Environmental Indicators.’ 


155,624 

PB91-921355/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emer: and Remedial Response. 

= Estate Acquisition Procedures for USACE 


Fact sheet. 

Feb 90, 5p OSWER-9355.5-07FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The USACE, because of extensive experience in real 
estate activities is an appropriate supporting agency 
for Superfund cleanup when a health based relocation 
is not required. EPA is authorized to acquire by pur- 
chase, lease, donation, condemnation, or otherwise 
any real property needed to conduct a remedial action. 
The fact sheet addresses the areas of initial planning, 
request and approval process, acquisition, summary of 
the major roles and responsibilities, and the timetable 
for 104(j) acquisitions. The role of the Remedial 
Project Manager (RPMs) is discussed. 


155,625 

PB91-921357/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

EPA it of Remedial Designs and Ri 
Actions ‘lormed by PRPs. 

Fact sheet. 

Feb 90, 8p OSWER-9355.5-16FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Fact Sheet presents an overview of EPA’s guid- 
ance for oversight of enforcement lead projects in 
which a Potentially ray Party (PRP) conducts 
the Remedial Design (RD) and Remedial Action (RA). 
PRP oversight is to ensure that selected remedies are 
protective of public health and the environment and 
are in compliance with the Settlement a For 
further information, refer to Interim Final Guidance on 
EPA Oversight of Remedial Designs and Remedial Ac- 
tions Performed by Potentially Responsible Parties, 
OSWER Directive 9355.5-01, February 1990. 


158,626 

PB91-921426/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
Woodland Township Route 72 and Route 532 
Dump Sites, Burlington , Chatsworth, NJ. 
(First Remedial Action), = 1990. 

16 May 90, 102p EPA/ROD/R02-90/102 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 20-acre Woodland Route 532 Dump site is an 
abandoned hazardous waste dump in Woodland 
Township, Burlington County, New Jersey. The site is 
being remediated concurrently with another aban- 
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doned dump, the 12-acre Woodland Route 72 Dump 
site, located 3 miles from the Route 532 site. Both 
sites are in the Pinelands Preservation Area District of 
New Jersey. An estimated total of 54,000 cubic yards 
(Route 72, 28,000 cubic yards; Route 532, 26,000 
cubic yards) of surface material including surface soil, 
stream sediment, sludge, and debris at the sites are 
contaminated with wastes including tarry substances 
and paint residues. The Record of ision (ROD) ad- 
dresses surface material and ground water remedi- 
ation at both sites. A subsequent ROD will address 
subsurface soil. The primary contaminants of concern 
affecting the surface soil, sediment, sludge, debris, 
and pe water are VOCs including benzene, tolu- 
ene, TCE and xylenes; organics including PAHs, pesti- 
cides, and phenols; radionuclides (e.g., uranium and 
thorium series); and metals including lead and chromi- 
um. 


155,627 

PB91-921427/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
Hooker Chemical/Ruco Polymer Site, Hicksville, 
NY. (First Remedial Action), oo eared 1990. 

28 Sep 90, 146p EPA/ROD/RO02-90/121 

See also PB87-189957. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 14-acre Hooker Chemical/Ruco Polymer site is an 
active polymer production facility in Hicksville, Nassau 
County, New York. Surrounding land use is primarily 
industrial and commercial, and a residential area is lo- 
cated near the site. Since 1984, site investigations 
have identified four onsite areas of PCB contamina- 
tion. These include a direct spill area where releases of 
heat transfer fluid escaped through a relief valve at the 
pilot plant, a transport area contaminated by PCBs 
spread from the direct spill area by onsite truck traffic, 
the recharge basin that was contaminated by surface 
runoff, and soil contamination around an underground 
fuel storage tank, which was disposed of offsite in 
1989. The Record of Decision (ROD) addresses reme- 
diation of Operable Unit 2 (OU2), the PCB-contaminat- 
ed soil at the above locations. Remediation of remain- 
ing site areas, VOC-contaminated soil, and ground 
water will be addressed as OU1 in a subsequent ROD. 
The primary contaminants of concern affecting the soil 
and debris are PCBs. 


155,628 

PB91-921428/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
Myers Property, Franklin Township, NJ. (First Re- 
medial Action), September 1990. 

28 Sep 90, 108p EPA/ROD/RO02-90/115 

Portions of this document are not oe: legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 7-acre Myers Property site is a former pesticide 
and industrial chemical manufacturing facility in Frank- 
lin Township, Hunterdon County, New Jersey. The site 
lies adjacent to, and in the 100-year floodplain of the 
Cakepoulin Creek which flows to the north of the site. 
The site is comprised of adjourning private lands, two 
acres of wetlands, and five acres of residential proper- 
ty with onsite residents. In 1978, State investigations 
identified 20 unlabeled drums of chemicals containing 
metals, DDT, other organic chemicals in a shed, and 
24 cubic yards of asbestos material in an onsite ware- 
house. In addition, surface soil and debris were found 
to be contaminated with high levels of DDT, other or- 
ganics, and metals. The Record of Decision (ROD) ad- 
dresses the first of two operable units, and includes 
remediation of the soil, sediment, buildings, and shal- 
low ground water aquifer. The ROD also addresses in- 
terim remedial activities for the second operable unit, 
the ground water in the bedrock aquifer, which will be 
fully addressed in a future ROD. The primary contami- 
nants of concern affecting the soil, sediment, debris, 
and ground water are VOCs including benzene; other 
organics including PCBs, PAHs, dioxin, and pesticides 
such as DDT; and metals including arsenic, and lead. 


155,629 
PB91-921429/GAR PC A03/MF A01 
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Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): M 
and T DeLisa Landfill Site, Monmouth County, NJ. 
(First Remedial Action), September 1990. 

Final rept. 

20 Sep 90, 50p EPA/ROD/RO02-90/108 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 132-acre M&T DeLisa Landfill site is northwest of 
the city of Asbury Park in Ocean Township, New 
Jersey. The 39-acre M&T DeLisa landfill was operated 
with a State permit from 1914 until 1974. After the 
landfill was closed, a private company constructed a 
shopping mall on 30 acres of the landfill. The develop- 
er took control measures to protect against the gen- 
eration of landfill gases and leachate. Although landfill 
gas is generated at the site and slightly elevated levels 
of VOC accumulation were detected on the northern 
edge of the mall, sampling and analysis indicate that 
the landfill is not the source of detectable levels of 
VOCs in the mall. The developer installed storm drain- 
mo from the parking lot to protect Deal Lake Brook, 
which is the nearest surface water and is immediately 
south of the mall. Onsite surface water and ground 
water are not used as sources of potable water. Site 
investigations and historical research on site activities 
revealed no evidence to indicate that the landfill was 
used for hazardous waste disposal. There are no con- 
taminants of concern affecting the site, therefore, this 
is ano action Record of Decision (ROD). 


155,630 

PB91-921430/GAR PC AO5/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Supe: Record of Decision (EPA Region 2): 
Lone Pine Landfill, Freehoid Township, Monmouth 
bag NJ. (Second Remedial Action), September 


Final rept. 

28 Sep 90, 92p EPA/ROD/RO02-90/106 

See also PB85-213726.Portions of this document are 
not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 45-acre Lone Pine Landfill site is an abandoned, 
privately owned waste disposal facility in Freehold 
Township, Monmouth County, New Jersey. The site 
lies within a semi-wooded wetlands area, and in the 
Manasquan River floodplain. Contaminated ground 
water underlies the site within the surficial Water Table 
Aquifer and the deeper Red Bank Aquifer. Ground 
water from both aquifers discharges into the Manas- 
quan River downgradient from the site. A 1984 Record 
of Decision (ROD) addressed Operable Unit One 
(OU1), the source control remedy, which included con- 
structing a landfill containment system; capping the 
landfill; installing a slurry wall around the landfill perim- 
eter; and collecting and treating leachate from within 
the slurry wall containment area. The ROD addresses 
OU2, contaminated ground water outside of the con- 
tainment system. The primary contaminants of con- 
cern affecting the ground water are VOCs including 
benzene, PCE, phenols, TCE, toluene, and xylenes; 
and metals including arsenic, chromium, and lead. 


155,631 
PB91-921431/GAR 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 


PC A04/MF A01 


Montclair/West Orange Radium Site, Essex 
bane NJ. (Second Remedial Action), June 1990. 
inal rept. 

1 Jun 90, 61p EPA/ROD/RO02-90/126 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 120-acre Montclair/West Ora nge Radium site is 
comprised of 239 residential properties in the Town of 
Montclair and 127 residential properties in the Town of 
West Orange, Essex County, Nu. The site is located in 
proximity to the Glen Ridge Radium, Superfund site. In 
the early 1900s, a radium processing or utilization facil- 
ity was located near the site. It is suspected that radio- 
active waste material from the facility was disposed of 


in then rural areas within the community. EPA investi- 
gations in 1981 and 1983, confirmed the presence of 
gamma radiation contamination in the Glen Ridge area 
and in several adjacent houses. Subsequently, EPA 
established an air quality monitoring program to deter- 
rine the levels of radon decay products in the con- 
taminated houses. The ROD also addresses contami- 
nated onsite soil, and is a final source control remedy. 
The primary contaminants of concern affecting the soil 
are radioactive materials, especially radium-2 and 
metals including lead. 


155,632 

PB91-921446/GAR PC A08/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 4): Na- 
tional Starch and Chemical Corporation Site, Salis- 
pen 4 NC. (Second Remedial Action), September 


28 Sep 90, 168p EPA/ROD/R04-90/073 

See also PB89-182497.Portions of this document are 
not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 465-acre National Starch and Chemical site is a 
manufacturing facility for textile finishing and custom 
speciality chemicals in Rowan County, North Carolina. 
A portion of the site is heavily wooded, and surround- 
ing land use is mixed industrial and residential. From 
1971 to 1978, approximately 350,000 gallons of reac- 
tion vessel washwater containing salt brines, sulfuric 
acid solutions, and solvents were disposed of onsite in 
unlined trenches. A 1988 Record of Decision (ROD) 
addressed Operable Unit 1 (OU1), which called for 
onsite ground water pumping and treatment, and fur- 
ther investigation of soil contamination in the trench 
area, continued surface water and sediment monitor- 
ing and a supplemental remedial investigation (Rl). 
The ROD addresses OU2, and identifies no further 
action as the remedy for the trench area soil based on 
oo — Ri. A subsequent ROD will address 


155,633 

PB91-921447/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 4): 
SCRDI Bluff Road Site, Columbia, Richland County, 
SC. (First Remedial Action), September 1990. 

Final rept. 

12 Sep 90, 116p EPA/ROD/R04-90/074 

See also PB87-187779.Portions of this document are 
not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 4-acre SCRDI Bluff Road site is an inactive chemi- 
cal waste manuFacturing, storage, recycling, and dis- 
posal facility in Richland County, South Carolina. Sur- 
rounding land use is rural residential and industrial, and 
part of the site has been classified as a wetlands area. 
All operations at the site ceased in 1982 after State 
investigations identified onsite soil and ground water 
contamination. From 1982 to 1983, the State ad- 
dressed the site contamination and required the re- 
moval of over 7,500 drums containing various chemi- 
cals, visibly contaminated soil, and above-ground 
structures. The Record of Decision (ROD) addresses 
remediation of both the contaminant source and 
ground water. The primary contaminants of concern 
are VOCs including benzene, toluene, PCE, TCE, and 
xylenes, other organics including PCBs, phenols, and 
pesticides; and metals. 


155,634 

PB91-921451/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Fisher-Calo Chem, Kingsbury, IN. (First Remedial 
Action), August 1990. 

Final rept. 

7 Aug 90, 80p EPA/ROD/RO05-90/128 

Portions of this document are not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 





and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Fisher Calo Chem site is in LaPorte County, Indi- 
ana. The site is comprised of the 33-acre One-Line 
Road facility, the 340-acre Two-Line Road facility, and 
the 170-acre Space Leasing facility. Surrounding the 
site are woodlands, grasslands, wetlands, and a wild- 
life area. Site contamination at all three facilities is the 
result of the production and distribution of industrial 
chemicals, and reclamation of waste paint and metal 
finishing solvents. In 1982, EPA initiated site investiga- 
tions that revealed elevated levels of organic com- 
pounds in ground water, heavy metals in the soil, and 
evidence of additional buried drums. The Record of 
Decision addresses the remaining contaminated areas 
pen the soil, waste material and structures at the 
site, and contaminated ground water in aquifers under- 
lying the site. The primary contaminants of concern af- 
fecting the soil, debris, and ground water are VOCs in- 
cluding TCE, toluene, xylenes; other organics including 
PAHs and PCBs; and asbestos. 


155,635 

PBS91-921452/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Wheeler Pit Site, La Prairie Township, WI. (First Re- 
medial Action), September 1990. 

Final rept. 

28 Sep 90, 83p EPA/ROD/RO05-90/130 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 3.4-acre Wheeler Pit site is a former industrial 
waste disposal pit in LaPrairie Township, approximate- 
ly 1-1/2 miles from Janesville, Wisconsin. The soil be- 
neath the site is generally sand and gravel, and the 
uppermost aquifer serves as a major source of drinking 
water for the Janesville area. From 1900 to the 1970s, 
the site was used as a sand and ory pit by a railroad 
company. From 1960 to 1974, GMC disposed of an 
estimated 22.3 million gallons of industrial wastes, in- 
cluding paint spray booth sludges, residue from part 
hanger stripping systems, clarifier sludges, and power- 
house coal ash. In 1974, the State required closure of 
the disposal area along with ground water monitoring. 
The Record of Decision addresses control of the 
source area, as well as monitoring of ground water. 
The primary contaminants of concern affecting the 
waste, soil, and/or ground water are VOCs, including 
benzene, toluene and xylenes; other organics includ- 
ing PAHs; and metals including arsenic, lead, and 
chromium. 


155,636 

PB91-921453/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Pristine, Inc., Reading, OH. (First Remedial Action), 
March 1990. (Amendment). 

Final rept. 

30 Mar 90, 27p EPA/ROD/R05-90/132 

See also PB89-128326. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 2-acre Pristine site is in Reading, Hamilton 
County, Ohio. The site is bordered by industrial and 
residential areas, including a trailer park three hundred 
feet northeast of the site. In 1979, State investigations 
identified as many as 8,000 to 10,000 drums and sev- 
eral thousand gallons of liquid wastes onsite. Types of 
waste included acids, solvents, pesticides, and PCBs. 
From 1980 to 1983, EPA and Pristine removed onsite 
wastes including paint and solvent sludge, solvents, 
pesticides, organics, PCB-contaminated soil, and in- 
cinerator ash. The ROD amends the soil component 
remedy of the 1987 ROD from in-situ vitrification to in- 
cineration and soil vapor extraction. The primary con- 
taminants of concern affecting the soil, sediment, 
debris, and ground water are VOCs including benzene, 
PCE, TCE, and xylenes; other organics including dioxin 
and pesticides such as DDT; metals including lead, 
chromium, and arsenic; and other inorganics. 


155,637 

PBS91-921454/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
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Superfund Record of Decision (EPA Region 5): K 
and L Landfill, Kalamazoo, Mi. (First Remedial 
Action), September 1990. 

Final rept. 

28 Sep 90, 125p EPA/ROD/RO05-90/133 

Portions of this document are not wr ap 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 87-acre K and L Landfill site is an inactive munici- 
pal landfill in Oshtemo Township, Kalamazoo County, 
Michigan. Surrounding land use is rural-residential with 
several nearby small lakes and ponds. The site over- 
lies two sand and gravel aquifers (shallow and deep), 
which are not apparently hydraulically connected, but 
both are area drinking water sources. In 1979, the 
State ordered the landfill to cease operations, to 
supply an alternate water supply to affected residents, 
and to cover the landfill. The Record of Decision pro- 
vides a final rem and addresses contaminated 
ground water in the shallow aquifer. The primary con- 
taminants of concern affecting the soil, debris, and 
ground water are VOCs including benzene, toluene, 
and xylenes; other organics including acids, PAHs, 
pee oo _ phenols; and metals including chromium 
and lead. 


155,638 

PB91-921455/GAR PC A05/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Ott/Story/Cordova Chemical Site, North Muske- 
gon, Mi. (Second Remedial Action), September 
1990. 


29 Sep 90, 98p EPA/ROD/RO05-90/135 

See also PB90-138405. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Ott/Story/Cordova Chemical site is a former spe- 
cialty chemical manufacturing facility in Dalton Town- 
ship, Muskegon County, Michigan. Chemical products 
manufactured onsite included intermediate items used 
in manufacturing pharmaceuticals, dyestuffs, agricul- 
tural chemicals, diisocyanates, and herbicides. In 
1977, the State negotiated with a new site owner to 
remove several thousand drums, thousands of cubic 
yards of lagoon sludges, and to destroy or to neutralize 
phosgene gas left onsite. In 1982, an alternate water 
supply was undertaken and financed in part by the 
State and a former owner. The ROD addresses aquifer 
restoration. The primary contaminants of concern af- 
fecting the ground water are VOCs including benzene, 
PCE, TCE, toluene, vinyl chloride, and xylenes; other 
organics including 1,2 dichloroethane and pesticides; 
and metals including arsenic. 


155,639 

PB91-921456/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Naval Industrial Reserve Ordnance Plant, Fridley, 
MN. (First Remedial Action), September 1990. 

28 Sep 90, 58p EPA/ROD/RO05-90/136 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 82.6-acre Naval Industrial Reserve Ordnance 
Plant (NIROP) site is a weapons system manufacturing 
facility in Fridley, Minnesota, which began operations 
in 1940. The site is a government-owned, contractor- 
operated, plant located just north of the FMC Corp. 
During the 1970s, paint sludge and chlorinated sol- 
vents were disposed of onsite in pits and trenches. In 
1981, State investigations identified TCE in onsite 
water supply wells drawing from the Prairie DuChien/ 
Jordan aquifer, and the wells were shut down. In 1983, 
EPA found drummed waste in the trenches or pits at 
the northern portion of the site, and as a result, during 
1983 and 1984, the Navy authorized an installation 
restoration program, during which approximately 1,200 
cubic yards of contaminated soil and 42 drums were 
excavated and landfilled offsite. The Record of Deci- 
sion (ROD) addresses the remediation of a shallow 
ground water operable unit. The primary contaminants 
of concern affecting the ground water are VOCs in- 
cluding PCE, TCE, toluene, and xylene. 


155,642 
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PB91-921457/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): Na- 
tional Presto | Eau Claire, WI. (First Re- 
medial Action), 1990. 

1 Aug 90, 88p EPA/ROD/RO5-90/138 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 325-acre National Presto Industries site is a 
former munitions and metal-working facility in Eau 
Claire, Chippewa County, Wisconsin, adjacent to the 
town of Hallie. From 1942 until 1945, the site was gov- 
ernment-owned, a and produced 
gunpowder and small arms. From 1945 to 1980, the 
site was owned by National Presto, which generated 
waste streams consisting of metals, oils, grease, and 
spent solvents. Also, inning in 1951, artillery shell 
fuses, aircraft parts, and metal projectiles were pro- 
duced by NPI under a military contract. The Record of 
Decision (ROD) provides for a permanent alternate 
water supply to address the principal threat posed by 
the ground water contamination at the site. The pri- 
mary contaminants of concern affecting the ground 
water include VOCs such as PCE and TCE. 


155,641 


PB91-921458/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): St. 
Louis River/interlake/Duluth Tar Site, Duluth, MN. 
(First Remedial Action), tember 1990. 

28 Sep 90, 58p EPA/ROD/RO05-90/139 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 230-acre St. Louis River site (also known as the 
St. Louis River/Interlake Duluth Tar site) is on the 
north bank of the St. Louis River in Duluth, Minnesota, 
with portions of the site within the 100-year floodplain. 
This site is the former location of several pig iron and 
coking plants, as well as separate tar and chemical 
companies, which used byproducts from the plants. 
Soil and underlyi round water are contaminated 
with high levels of PAHs as a result of past onsite dis- 
posal activities. The Record of Decision (ROD) ad- 
dresses Operable Unit 1 (OU1), the remediation of the 
onsite tar seeps, which are a potential source of 
ground water and surface water contamination. The 
primary contaminants of concern affecting the soil are 
organics including PAHs. 


155,642 


PB91-921459/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Clare Water Supply, Clare County, MI. (First Reme- 
dial Action), August 1990. 

30 Aug 90, 21p EPA/ROD/RO5-90/140 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Clare Water Supply site is the public water supply 
system for the city of Clare, Clare County, Michigan. 
The Clare Water Supply system withdraws ground 
water from four municipal wells (MW) in the site well- 
field, each tapping an unconsolidated sand aquifer. In 
1981, ground water sampling revealed contaminants 
including chlorinated hydrocarbons in two of the wells. 
Soil samples extracted from this industrial area indi- 
cate soil contaminated with TCE and DCE. EPA’s 
study determined that the major source of ground 
water contamination resulted from contaminants 
leaching out of soil on the industrial properties, enter- 
ing a shallow perched aquifer. The first, Operable Unit 
One (OU1), an interim remedy addressing TCE con- 
tamination of the drinking water supply, will be imple- 
mented in this Record of Decision (ROD). A subse- 
quent ROD will address OU2, the remaining ground 
water contaminants as well as soil contamination. The 
primary contaminants of concern affecting the ground 
water are VOCs including TCE. 
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PB91-921460/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

ind Record of Decision (EPA Region 5): 

of Minnesota Rosemount Research 

seer N. (First Remedial Action), June 1990. 
inal rept. 


p' 

11 Jun 90, 139p EPA/ROD/RO05-90/141 

Portions of this document are not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


Univ 


The University of Minnesota site, composed of four 
subsites, is in Rosemount, Dakota County, Minnesota, 
approximately 20 miles southeast of the Minneapolis/ 
St. Paul metropolitan area. Surrounding land use is ag- 
ricultural and rural residential. The site is underlain by a 
shallow sand and gravel aquifer and a deeper frac- 
tured dolomite and sandstone aquifer. All three sub- 
sites were involved with the storage and/or recondi- 
tioning of electrical equipment and contain PCB-con- 
taminated soil and debris from spills or disposal of PCB 
oil. In 1984, ground water wees cero the burn 
pit as a source of contamination. This action has been 
updated and is addressed in this Record of Decision 
(ROD). This ROD also addresses ground water treat- 
ment in the burn pit area and treatment and consolida- 
tion of contaminated soil and debris in the remaining 
three subsites. The primary contaminants ‘of concern 
affecting the soil, debris, and ground water include 
VOCs, including chloroform; other organics including 
PCBs; and metals such as lead. 


155,644 

PB91-921461/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Moss-American Kerr-McGee Oil Site, Milwaukee, 
WI. (First Remedial Action), September 1990. 

Final rept. 

27 Sep 90, 107p EPA/ROD/RO05-90/142 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 88-acre Moss-American Kerr-McGee Oil site, a 
former wood preserving facility, is in Milwaukee, Mil- 
waukee County, Wisconsin. The Little Menomonee 
River, which flows through the facility, lies within the 
100-year floodplain and is included as part of the site. 
A section of the site is wooded, and wetlands are lo- 
cated near the river. Beginning in 1921, operations 
consisted of wood preserving of railroad ties, poles, 
and fence posts with a mixture of creosote, which is 
— in PAHs, and No. 6 fuel oil. In 1973, EPA dredged 
5,000 feet of the river directly downstream of the site. 
During 1977 to 1978, 450 cubic yards of contaminated 
soil were removed. The Record of Decision (ROD) ad- 
dresses source and ground water remediation. The pri- 
mary contaminants of concern affecting the soil, sedi- 
ment, and ground water are VOCs including benzene, 
= and xylenes; and other organics including 
Ss. 


155,645 

PB91-921462/GAR PC A07/MF A02 

Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 

Superfund Record of Decision (EPA Region 5): 
eld Township Dump Site, Oakland County, 

Mi. (First Remedial Action), September 1990. 

Final rept. 

29 Sep 90, 146p EPA/ROD/RO05-90/143 

Portions of this document are mee legible. 

Paper copy available on Standing Order, deposit ac- 

count required (minimum deposit $150 U.S., Canada, 

and Mexico; all others $300). Single copies also avail- 

able in paper copy or microfiche. 


The 16-acre Springfield Township Dump site is in Da- 
visburg, Springfield Township, Michigan. The site is 
comprised of an open field area surrounded by dense 
woods. Surrounding land use is mixed Seen and 
residential. The site overlies both a shallow and deep 
aquifer, and there are several wetlands adjacent to the 
site. Unknown quantities of industrial waste were 
drained into onsite excavated pits in a central disposal 
area or deposited on low ground areas. Random 
dumping of refuse occurred onsite, and many drums 
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containing liquid wastes were seen scattered through- 
out the woods. In 1978, the State identified PCBs, 
paint sludge, solvents, oils, and greases in 1,500 
onsite drums. From 1979 to 1980, 711 tons of contami- 
nated soil were excavated and removed from several 
onsite areas including the centrally located disposal 
pits. The Record of Decision (ROD) addresses remedi- 
ation of onsite contaminated soil and ground water 
and will be a final remedy for the site. The primary con- 
taminants of concern affecting the soil and ground 
water are VOCs including TCE and toluene; other or- 
ganics inciuding PCBs; and metals including arsenic, 
chromium, and lead. 


155,646 

PB91-921463/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): Me- 
tamora Landfill, Metamora, Lapeer County, MI. 
(Second Remedial Action), September 1990. 

28 Sep 90, 65p EPA/ROD/RO05-90/144 

Portions of this document are not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 160-acre Metamora Landfill site is an inactive, pri- 
vately owned landfill in Metamora Township, Lapeer 
County, Michigan. Both wetland and woodland areas 
are present onsite. Landfill operations began in 1955 
as an open dump, and the facility was upgraded in 
1969. Industrial and municipal wastes, including ap- 
proximately 35,000 drums, were accepted until the 
landfill closed in 1980. In 1981, the State sampled 
seven drums and identified several hazardous materi- 
als. A 1986 Record of Decision (ROD) for Operable 
Unit 1 (OU1) called for the excavation and disposal of 
the waste drums offsite at a RCRA incinerator. The 
ROD addresses ground water contimination of the 
shallow aquifer, as well as the generation of leachate 
at the landfill (OU2). The primary contaminants of con- 
cern in the landfill affecting debris and ground water 
are VOCs including benzene, PCE, TCE, and xylenes; 
and metals including arsenic and barium. 


155,647 

PB91-921464/GAR PC AO05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Hunts Disposal Landfill Site, Town of Caledonia, 
WI. (First Remedial Action), September 1990. 

Final rept. 

29 Sep 90, 82p EPA/ROD/R05-90/148 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 84-acre Hunts Disposal site is an inactive landfill in 
Caledonia Township, Racine County, Wisconsin. 
Onsite features include a 35-acre landfill surrounded 
by woodlands, wetlands, agricultural areas, and a lake. 
Part of the site that includes the landfill is within the 
100-year floodplain of the Root River. The site overlies 
a contaminated surficial sand and gravel aquifer. By 
1961, municipal and industrial wastes were dumped 
and burned in an onsite open pit. Specific wastes dis- 
posed of onsite included waste newspaper ink, spent 
solvents, tannery wastes, chromic acids, arsenic acid, 
and beryllium. The Record of Decision (ROD) address- 
es both source control and management of contami- 
nant migration. The primary contaminants of concern 
affecting the soil, sediment, debris, and ground water 
are VOCs including benzene, TCE, and xylenes; acids; 
and metals including arsenic and chromium. 


155,648 

PB91-921465/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Union Scrap Iron Metal, Hennepin County, Minne- 
apolis, MN. (First Remedial Action), March 1990. 
Final rept. 

30 Mar 90, 31p EPA/ROD/RO5-90/149 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Union Scrap Iron Metal site is a vacant industrial 
property in Minneapolis, Hennepin County, Minnesota. 


The site overlies an alluvial aquifer. Surrounding land 
use is primarily industrial and commercial, with adja- 
cent residential areas. From the early 1970s until 
1983, the site was used as a processing facility for 
used batteries and scrap metal. In 1987, a potentially 
responsible party removed 773 tons of battery casing 
material from the site. Two subsequent EPA removal 
actions in 1988 included the excavation and offsite dis- 
posal of onsite contaminated soil. A 1989 to 1990 re- 
medial investigation determined that prior removal ac- 
tions were effective in eliminating contaminated onsite 
soil and waste, and the low level ground water con- 
tamination does not pose any threat to public health. 
There are no contaminants of concern affecting the 
site. 


155,649 

PB91-921466/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Superfund Record of Decision (EPA Region 5): 
Bofors-Nobei Site, Muskegon, MI. (First Remedial 
Action), September 1990. 

17 Sep 90, 77p EPA/ROD/RO05-90/150 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 85-acre Bofors Nobel site is an active specialty 
chemical production plant in Edelston Township, Mus- 
kegon County, Michigan. An inactive landfill is also lo- 
cated in the eastern portion of the site. Onsite wet- 
lands lie within the floodplain of Big Black Creek, which 
runs through the southern portion of the site. The site 
overlies a lacustrine aquifer, a potential drinking water 
source, which has been contaminated as a result of 
site activities. During the 1960s and early 1970s, 
sludge, wastewater, and waste liquids from plant oper- 
ations were discharged into 10 onsite lagoons. The 
Record of Decision (ROD) addresses remediation of 
the lagoons, as well as upgrading the current ground 
water treatment system. A subsequent final ROD will 
address other contaminated soil and complete resto- 
ration of the aquifer. The primary contaminants of con- 
cern affecting the soil, sludge, and ground water are 
VOCs including benzene. 


155,650 

PB91-921467/GAR PC A09/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 6): 
Jacksonville Municipal Landfill Superfund Site, AR. 
(First Remedial Action), September 1990. 

Final rept. 

27 Sep 90, 182p EPA/ROD/RO06-90/055 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 80-acre Jacksonville Municipal Landfill site is an 
inactive landfill outside the city limits of Jacksonville, 
Lonoke County, Arkansas, in a floodplain area. Neigh- 
boring the site are the — Road Municipal Landfill 
and the Vertac Chemical Superfund sites. The Record 
of Decision (ROD) addresses the drummed waste, soil, 
and loose debris, and their offsite disposal at the 
Vertac facility. The primary contaminants of concern 
affecting the soil and debris, are organics including 
pesticides, such as dioxin. 


155,651 

PB91-921468/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 6): 
Texarkana Wood Preserving Company, Texarkana, 
Bowie County, TX. (First Remedial Action), Sep- 
tember 1990. 

25 Sep 90, 78p EPA/ROD/R06-90/057 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 25-acre Texarkana Wood Preserving site is a 
former wood treating facility in Bowie Kacage + Texas, 
within the Days Creek 100-year floodplain. Surround- 
ing land use is industrial, residential, and agricultural. 
Since the early 1900s, several lumber-related busi- 
nesses have operated at the site, with documented 
creosote-based wood treating operations starting in 





1954. By 1971, Texarkana was also using creosote 
and pentachlorophenol for wood preserving. State in- 
vestigations of the site between 1968 and 1984, 
showed Texarkana to be negligent or delinquent in ful- 
filling various permit requirements. The Record of De- 
cision (ROD) addresses onsite contaminated soil near 
the processing ponds and contaminated ground water 
in a shallow aquifer. The primary contaminants of con- 
cern affecting the soil, sediment, sludge, and ground 
water are organics including dioxin, PAHs, pesticides, 
and phenols. 


155,652 

PBS1-921470/GAR PC _A08/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 6): 
Tinker AFB (Soldier Creek/Bidg. 3001), OK. (First 
Remedial Action), August 1990. 

Final rept. 

16 Aug 90, 157p EPA/ROD/RO6-90/061 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 220-acre Tinker AFB (Soldier Creek/Building 
3001) site, which includes an active military facility and 
the adjacent Soldier Creek is in Oklahoma City, Okla- 
homa. Surrounding land use is urban residential. Un- 
derlying the site is a surficial perched aquifer and a 
sole-source aquifer for the region. The Building 3001 
(B3001) facility is used as an aircraft overhaul and 
modification complex for jet engine service, repair, and 
upgrades. From the 1940s to the 1970s, organic sol- 
vents were used to degrease metal parts in subsurface 
pits. Ground water contamination has occurred onsite 
as a result of seepage from these pits, direct discharge 
of solvents to storm drains, spills, and faulty drainage 
system connections. A North Tank Area contains sev- 
eral active and abandoned underground waste oil and 
fuel tanks. Contamination in the area has resulted from 
leaking tanks and fuel spills _—— onto the ground. In 
addition, there is onsite Volatile Organic Compounds 
contamination, which may be the result of leaking utili- 
ty lines in the area. Investigations by the Air Force from 
1982 to 1989, documented ground water contamina- 
tion under the B3001 complex; the potential threat of 
further contamination from Pit Q-51, one of the former 
pe apap pits; and leakage of underground storage 
tanks in the North Tank Area. The Record of Decision 
(ROD) addresses remediation of onsite ground water, 
— with remedial actions relating to Pit Q-51 and the 
North Tank Area. The primary contaminants of con- 
cern affecting the soil, debris and ground water are 
Volatile Organic Compounds including benzene, PCE, 
TCE, toluene, and xylenes; other organics including 
phenols; and metals including chromium and lead. 


155,653 

PBS1-921471/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 7): 
Northwestern States Portland Cement Company 
- Mason City, IA. (First Remedial Action), June 


Final rept. 

26 Jun 90, 39p EPA/ROD/R07-90/033 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Northwestern States Portland Cement site, a 
cement manufacturing facility, is in Mason City, Cerro 
Gordo County, lowa. Calmus Creek flows between the 
Northwestern States Portland Cement Company 
(NWSPCC) facility and another cement manufacturing 
plant facility !ocated just north of the site. The site in- 
cludes a 150-acre area named the West Quarry where 
NWSPCC disposed of 2 million tons of waste cement 
kiln dust from 1969 to 1985. Local ground water and 
surface water have been impact 7 elevated pH 
levels as a result of waste cement kiln dust disposal in 
the West Quarry. The Record of Decision addresses 
the contamination source, the cement kiln dust dis- 
posed of in the West Quarry, and the resulting ground 
water and surface water contamination. The primary 
contaminants of concern affecting the = water 
and surface water are organics including phenols; 
metals including chromium and lead; and other inor- 
ganics including waste cement kiln dust. 


155,654 
PBS1-921472/GAR PC A06/MF A02 
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Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial R se. 
perfund Record of Decision (EPA R 7): 
Hasti Ground Water Contamination ( In- 
—. Park), NE (First Remedial Action), Septem- 


28 Sep 90, 120p EPA/ROD/RO07-90/034 

See also PB90-157751 and PB89-182471.Portions of 
this document are not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (Minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Hastings Ground Water Contamination site is a 
contaminated aquifer in and near the city of Hastings, 
Adams County, Nebraska. The site consists of seven 
source areas, or subsites, contaminated with industrial 
chemicals. The Record of Decision (ROD) addresses 
contaminated surface soil (1-10 feet) on approximately 
14 acres of the 2,600-acre Hastings East Industrial 
Park subsite. The subsite is on a portion of the former 
Hastings Naval Ammunition Depot (NAD). Investiga- 
tions have detected three major types of contaminants 
in onsite soil, including explosives such as trinitrotolu- 
ene (TNT), carcinogenic and noncarcinogenic polynu- 
clear aromatic hydrocarbons (PAHs) and metals. The 
remedy is designed to control the migration of con- 
taminants from surface soil to the underlying aquifer. 
The primary contaminants of concern affecting the soil 
are organics including PAHs; metals including arsenic, 
chromium, and lead; and TNT. 


155,655 

PB91-921476/GAR PC A05/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 7): 
Missouri Electric Works Site, Cape Girardeau, MO. 
(First Remedial Action), September 1990. 

Final rept. 

28 Sep 90, 97p EPA/ROD/RO7-90/038 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 6.4-acre Missouri Electric Works (MEW) site is an 
electrical equipment sales, service, and remanufactur- 
ing operation in Cape Girardeau, Missouri. Intermittent 
onsite runoff channels flow into Cape LaCroix Creek 
located 0.7 miles east of the site, which enters the Mis- 
sissippi River, 1.1 miles to the southeast. The MEW 
property, as well as adjacent properties, have been 
contaminated with PCBs as the result of inadequate 
storage and handling of transformers and PCB-con- 
taminated transformer oils. In addition, spills and dis- 
posal of industrial spent solvents occured onsite af- 
fecting ground water underlying site. The Record of 
Decision (ROD) addresses both contaminated soil and 
sediment removal, as well as the treatment of affected 
ground water. The primary contaminants of concern 
affecting the soil, sediment, and ground water are 
VOCs including benzene, PCE, and TCE; and organics 
including PCBs. 


158,656 
PB91-921477/GAR 
Environmental Protection Agency, Washington, DC. 


PC A03/MF A01 


Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 7): Wa- 
verily Ground Water Contamination Site, Waverly, 
NE. (First Remedial Action), September 1990. 

Final rept. 

26 Sep 90, 41p EPA/ROD/RO07-90/039 

Portions of this document are not fully legible. 

Paper copy available on Standing Order, deposit ac- 
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The Waverly Ground Water Contamination site is in 
Waverly, Lancaster County, Nebraska. At this munici- 
pally owned site, the ground water aquifer provides 
100 percent of the drinking water for the community of 
approximately 2,000 people through the municipal 
water system. Between 1952 and 1974, a Federal 
grain facility, located on a portion of the site, was the 
source of ground water contamination. From 1955 to 
1965, the fumigant 80/20, composed of 80 percent 
carbon tetrachloride and 20 percent carbon disulfide, 
was used onsite on stored grain. The contaminants of 
concern affecting the soil and ground water are VOCs 
including carbon tetrachloride and chloroform. The se- 
lected remedial action for the site includes continued 
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operation and maintenance of the ground water air 
stripping system and the soil vapor extraction system; 
ground water monitoring to delineate the magnitude 
and extent of contamination; evaluation of the con- 
struction of PWS 3 to explain the contamination in the 
well; sampling existing and new monitoring wells; de- 
velopment of a ground water flow and transport model 
to determine the correct pumping rate for the existing 
ground water extraction well, and investigation of the 
potential uses for the treated water discharged offsite. 
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The Sand Creek Industrial site is chemical manufactur- 
ing facility in Commerce City, Adams County, Colora- 
do. Land use in the area ere the site is primari- 

industrial and residential with 13 residents onsite. 

‘oduction wells north and downgradient of the site 
supply eS ee to the county. Beginning in the 
1960s, the lorado Organic Chemical Company 
(COC) conducted icide manufacturing operations 
onsite. Disposal and onsite storage areas include a 
landfill and acid pits. Onsite fires in 1968 and 1977, as 
well as improper pesticide storage practices, resulted 
in pesticide-contaminated soil, ground water, and sur- 
face water. A 1989 Record of Decision (ROD) ad- 
dressed OU1, which included remediating some of the 
subsurface soil. This second ROD addresses OU5, 
and includes the final response action for the 14,000 
cubic yards of contaminated soil present onsite at the 
COC area. The primary contaminants of concern af- 
fecting the soil are organics including pesticides; and 
metals including arsenic and chromium. 
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The 1,100-acre Ogden Defense Depot site is an active 
military facility in Ogden, Weber County, Utah. Land 
use in the surrounding area is mixed residential and 
commercial. The site overlies a shallow unconsolidat- 
ed lacustrine and alluvial aquifer. Oily liquid materials 
and combustible solvents were burned in onsite pits, 
and solid materials were buried onsite. The Record of 
Decision (ROD) addresses OU2. From the early 1970s 
until 1985, the 8.5 by 20-foot french drain area, which 
is comprised of a 2.5 to 4-foot deep gravel-filled exca- 
vation, was used as a a and mixing area for pes- 
ticides and herbicides, and for rinsing the empty con- 
tainers. The ROD addresses soil at the french drain 
area and onsite ground water contamination. 


155,659 
PB91-921481/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
of Emergency and Remedial Response. 

Superfund Record of Decision (EPA R 
— Bridge at Highway 20, Natrona 

. (First Remedial Action), September 1990. 
24 Sep 90, 109p EPA/ROD/RO08-90/033 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 
The Mystery Bridge at Highway 20 site is an industrial 
area with two onsite fn. ote subdivisions, in Na- 
trona County, one mile east of Evansville, Wyoming. A 
portion of the site lies within the 100- and 500-year 
floodplains of the North Platte River and Elkhorn 
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Creek. Two plants are located at the site: the DOW/ 
DSI! facility, an oil and Rvp production enhancement 
service facility; and the KN plant, which is a natural gas 
fractionation, compression, cleaning, odorizing and 
transmission plant. The site overlies a contaminated 
alluvial aquifer. In 1965, an underground pipe burst, re- 
leasing 5,000 to 10,000 gallons of absorption oil from 
the KN facility into the soil. From 1965 to 1987, a flare 
pit was u by KN to collect spent materials and 
wastes, and an onsite catchment area was used to col- 
lect the contaminated surface runoff etc. In 1987, site 
investigations revealed the presence of aromatic hy- 
drocarbons in the soil in this area. The Record of Deci- 
sion (ROD) addresses remediation of the onsite 
— water emanating from the DOW/DSI and KN 
facilities; the VHO and BETX plumes respectively. The 
primary contaminants of concern affecting the ground 
water are VOCs including benzene, PCE, TCE, tolu- 
ene, and xylenes. 
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The 300-acre Monticello Mill Tailings site is comprised 
of a 78-acre inactive uranium and vanadium milling op- 
eration and affected peripheral properties in Monticel- 
lo, San Juan County, Utah. Surrounding land use is 
rural residential and agricultural. Milling of ore began in 
1942, and a vanadium/uranium sludge product was 
produced onsite from 1943 to 1944. The mill was per- 
manently closed in 1960, and the tailings piles were 
covered and vegetated. In 1972, 15,000 cubic yards of 
contaminated soil were excavated and disposed of on 
the onsite tailings piles. Site investigations from 1989 
to 1990 identified the presence of onsite and offsite 
radioactively-contaminated soil and ground water, and 
elevated concentrations of metals within the tailings 
piles. The Record of Decision (ROD)addresses reme- 
diation of two Operable Units (OUs): the 78-acre Mill- 
site area (OU1), and the 240-acres of peripheral prop- 
erties (OU2). The primary contaminants of concern af- 
fecting the soil and debris are metals including arsenic, 
chromium, and lead; and radioactive materials includ- 
ing radium-226 and radon. 
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inal rept. 
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The 5,200-acre Martin Marietta, Denver Aerospace 
site is in Waterton, Jefferson County, Colorado. The 
site completely surrounds 464 acres of contaminated 
Air Force property, which is being addressed as a sep- 
arate Superfund site. Since 1950, the Martin Marietta 
Aeronautics Group (MMAG) has been conducting high 
technology engineering, design, development, and 
manufacturing operations for the space industry 
onsite. Types of wastes generated during onsite activi- 
ties include oils, metals, organic solvents, wastewater, 
chemical process sludges, and VOCs. From 1959 to 
1980, untreated, highly concentrated waste from 
onsite activities was disposed of in five onsite ponds, 
referred to as the Inactive Site Ponds Area. Previous 
site remediations by MMAG from 1969 to 1985 did not 
address contaminant sources or migration, but includ- 
ed backfilling and regarding of the Rifle Range Landfill. 
The Record of Decision (ROD) addresses remediation 
of onsite contaminated soil, waste/debris, and ground 
water. The primary contaminants of concern are VOCs 
including TCE; toluene, and xylenes; other organics in- 
cluding PCBs, pesticides, and phenols; and metals in- 
cluding chromium and lead. 
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The Rocky Mountain Arsenal (RMA) (Operable Unit 
16) comprises part of the 17,000-acre RMA site, which 
is a former U.S. Army chemical warfare and incendiary 
munitions manufacturing and assembly plant in Adams 
Count, Colorado. From the 1950s until late 1969, the 
U.S. Army used the RMA facility to produce the nerve 
agent GB (isopropyl methyl-phosphonoflu oridate). 
From 1947 to 1982, private industries leased major 
portions of the plant facilities to manufacture various 
insecticides and herbicides. Since 1970, facility oper- 
ations primarily have involved the destruction of chem- 
ical warfare materials. Thirteen Interim Response Ac- 
tions (IRAs) were determined necessary prior to imple- 
menting the final On-Post Record of Decision (ROD). 
Operable Unit 16 (M-1 Settling Basins area) is one of 
several areas being addressed as part of the Other 
Contamination Sources IRA. The ROD addresses in- 
terim remediation of source areas and management of 
contaminant migration. Th e primary contaminants of 
concern affecting the soil, sludge, and ground water 
are organics including pesticides, and metals including 
arsenic. 


155,663 
PB91-921485/GAR PC AOS/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 8): 
Rocky Mountain Arsenal (Operable Unit 18), CO. 
hird Remedial Action), February 1990. 
inal rept. 
26 Feb 90, 76p EPA/ROD/R08-90/038 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Rocky Mountain Arsenal (RMA) (Operable Unit 
18) site comprises part of the 17,000-acre RMA site, 
which is a former U.S. Army chemical warfare and in- 
cendiary, munitions manufacturing, and assembly 
plant in Adams County, Colorado. From the 1950s until 
late 1969, the U.S. Army used the RMA facility to 
produce the nerve agent GB (isopropyl! methyl- phos- 
phonofluoridate). In addition, between 1947 and 1982, 
private industries manufactured various insecticides 
and herbicides. Since 1970, facility operations primari- 
ly have involved the destruction of chemical warfare 
materials. Thirteen Interim Response Actions (IRAs) 
were necessary prior to a egy | the Final On- 
post Record of Decision (ROD). The ROD addresses 
interim remediation of source ares and management of 
migration. The primary contaminants of concern af- 
fecting the soil and ground water are VOCs, including 
benzene and TCE. 


155,664 
PB91-921486/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 8): 
Rocky Mountain Arsenal (Operable Unit 20), CO. 
Fifth Remedial Action), March 1990. 

inal rept. 
20 Mar 90, 63p EPA/ROD/RO08-90/040 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 17,000-acre Rocky Mountain Arsenal (Operable 
Unit 20) site is a former U.S. Army chemical warfare 
and incendiary munitions manufacturing and assembly 
plant in Adams County, Colorado. From the 1950s until 
late 1969, the U.S. Army used the RMA facility to 
produce the nerve agent GB (isopropyimethylphos- 
phonofluoridate). From 1947 to 1982, private indus- 
tries leased major portions of the plant facilities to 
manufacture various insecticides and herbicides. Thir- 
teen Interim Response Actions (IRAs) were deter- 
mined necessary prior to implementing the final On- 
Post Record of Decision (ROD). The primary contami- 
nants of concern affecting the soil, sludge, and ground 
water are organics including pesticides; and metals in- 
cluding arsenic, chromium, and lead. 
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The 6,550-acre Rocky Flats Plant (DOE) site is a feder- 
al facility, which serves as a nuclear weapons research 
development and production complex in Jefferson 
County, Colorado. Surrounding land use is primarily 
rural residential, although there are some industrial 
properties nearby. The site overlies an alluvial/colluvi- 
al aquifer, and a small wetlands area is present. Since 
1951, onsite operations have included the manufac- 
ture of nuclear weapons components from plutonium, 
uranium, beryllium, and stainless steel. There are 
twelve sites, designated as solid waste management 
units, which comprise the 881 Hillside area. In 1987, 
EPA identified VOC-contaminated ground water in the 
881 Hillside area. The Record of Decision (ROD) ad- 
dresses management of migration and cleanup of 
ground water in the 881 Hillside area. The primary con- 
taminants of concern affecting the ground water are 
VOCs including PCE and TCE; metals including chro- 
mium; and radioactive materials. 
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The Sharon Steel (Midvale Tailings) site is a former ore 
milling operation facility in Midvale, Utah. Land use in 
the area is residential, urban, agricultural, and com- 
merical. Onsite and offsite features include a mill site, 
a tailings area, and an offsite residential! community 
that relies on drinking water supply wells. Tailings from 
these operations were deposited into onsite uncov- 
ered tailings piles, which have an estimated volume of 
14,000,000 cubic yards. The State in 1982 identified 
elevated levels of metals within the tailings piles. It is 
estimated that over 242,000 cubic yards of soil in the 
residential community were contaminated by wind- 
blown tailings. The Record of Decision (ROD) address- 
es remediation of offsite soil in the residential areas. 
The primary contaminants of concern affecting the soil 
are metals including arsenic, cadmium, and lead. 
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The J.H. Baxter site is in Weed Siskiyou County, north- 
central California, and consists of the 33-acre J.H. 
Baxter facility and the adjacent 870-acre Roseburg 
Forest Products facility. Since 1937, wood treatment 
operations at the site have involved a variety of chemi- 
cals including ammonical copper-zinc-arsenate, creo- 
sote, and PCP. The primary contaminants of concern 
affecting the soil, sediment, ground water, and surface 
water are organics including PAHs and dioxins; and 
metals including arsenic. 
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The Stringfellow site is an inactive hazardous waste 
disposal facility in Riverside County, California, ap- 
proximately 50 miles east of Los Angeles. The site is 
divided into four zones. From 1956 to 1972, approxi- 
mately 34 million gallons of industrial waste from metal 
finishing, electroplating, and DDT production were dis- 
sed of in unlined evaporation ponds located 
throughout Zone 1. Some of the wastes from these 
ge migrated into the ground water system. In 1980, 
PA removed approximately 10 million gallons of con- 
taminated water, reinforced containment barriers, and 
improved a truck loading area. Further removal actions 
included installing french drain system fences; removal 
of all remaining surface liquids; partially neutralizing 
and capping the wastes; installing a gravel drain net- 
work, monitoring wells, and surface channels; and 
contructing a surface barrier and leachate collection 
system downgradient from the original evaporation 
ponds. In 1983, the first Record of Decision (ROD) pro- 
vided an interim remedial measure and addressed ad- 
ditional fencing of the site and implemented erosion 
control and offsite disposal of the extracted leachate. 
The fourth ROD addresses the contaminated ground 
water in Zone 1 and in Zone 4, and proposes treatabil- 
ity studies to remediate the source material in Zone 1. 
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The FMC Yakima Pit site is a former pesticide formula- 
tion facility in central Yakima County, Washington. The 
site consists of a 58,000 square foot fenced area on 
the northeastern portion of a 10-acre property. Pesti- 
cide dusts and liquids were manufactured onsite from 
1951 to 1986, and between 1952 and 1969 wastes 
containing pesticides were disposed of in an onsite pit. 
Beginning in the 1970s, liquid products were formulat- 
ed onsite, a process that used solvents, emulsifiers 
and stabilizers. The Record of Decision addresses the 
contamination that remains in the formulation areas 
and some contaminated soil in the former disposal pit, 
including 900 cubic yards of pesticide- and metal-con- 
taminated soil and portions of buildings and other con- 
crete structures that contain high levels of pesticide 
contamination. The primary contaminants of concern 
affecting the soil and debris are organics including 
pesticides and metals including chromium. 
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Literature Review: Computer Aided Assessment 
Techniques for Nonpoint Source Discharges. 

Final rept. Aug-Feb 90. 

J. C. Heath, L. A. Karr, L. W. Canter, M. Lahlou, and 
T. A. Cooper. Apr 91, 66p Rept no. NCEL-TN-1830 


Computer models and Geographic Information Sys- 
tems (GISs) are valuable tools for assessing nonpoint 
source discharges. Because of the diffused nature and 
variable flow associated with storm water run-off, it is 
difficult to design an inexpensive sampling program to 
assess the impact of nonpoint source pollution. Com- 
puter modeling and GISs can help process limited data 
and make assessments of nonpoint source discharges 
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from both surface water and groundwater sources. 
Modeling approaches range from simple loading func- 
tion calculations to the use of sophisticated hydrologi- 
cal and water quality-oriented computer software. 
GISs have great potential for reducing the cost of as- 
sessing nonpoint source pollution. 
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A 5-year study and demonstration project, Assess- 
ment and Remediation of Contaminated Sediment 
(ARCS), emphasizes the removal of toxic pollutants 
from bottom sediments. Information from the ARCS 
program is to be used to guide the development of Re- 
medial Action Plans (RAPs) for 42 identified Great 
Lakes Areas of Concern (AOCs) as well as resource 
management plans. The AOCs are areas where seri- 
ous impairment of beneficial uses of water or biota 
(drinking, swimming, fishing, navigation, etc) is known 
to exist, or where environmental quality criteria are ex- 
ceeded to the point that such impairment is likely. 
Among the hazardous materials detected from sam- 
pling of sediments are heavy metals, pesticides, vari- 
ous chemicals and industrial wastes. Industrial land 
use, runoff from watersheds, landfills, waste disposal 
practices and ground water flow contributed to pollut- 
ants found in bottom sediments of rivers and water- 
ways channels. 
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Assessing the risk of impact to natural ecosystems 
from xenobiotic compounds requires an accurate char- 
acterization of the threatened ecosystem, direct meas- 
ures or estimates of environmental exposure, and a 
comprehensive evaluation of the biological effects 
from actual and potential contamination. Field and lab- 
oratory methods have been developed to obtain direct 
measures of environmental health. These methods 
have been implemented in monitoring programs to 
assess and verify the ecological risks of contamination 
from past events, such as hazardous waste disposal 
sites, as well as future scenarios, such as the environ- 
mental consequences from the use of biocides in anti- 
fouling bottom paints for ships. 
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Habitat degradation constitutes a significant risk to the 
biotic integrity of freshwater ecosystems, especially 
streams and rivers. The degradation can result from 
any action that alters the physical or chemical at- 
tributes of a stream, thus reducing its utilization by 
biota. Activities that are known to degrade aquatic 
habitats include dredging and filling of wetlands; 
stream channel realignment; destruction of riparian 
vegetation; modifications in flow regimes, including 
both temporal shifts and spatial changes; and siltation 
caused by soil erosion and runoff. The ecological con- 
sequences of these activities occur on varying spatial 
scales, from highly localized effects, such as small 
stream channelization projects to control residential 
flooding, to river basin-level effects from the construc- 
tion of large dams for hydropower generation or for 
water storage in support of agricultural development. 
By reducing habitat quality and availability, all of these 
activities can impact biotic populations that inhabit 
freshwater environments. 6 refs. 
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model future 
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rondack Moun New York, USA. 

T. J. Sullivan, J. A. Bernert, R. S. Turner, D. F. 
Charles, and B. F. Cumming. 20 Mar 91, 35p CONF- 
900921-1 
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International conference on acid deposition: its nature 
and impacts, Glasgow (UK), 16-21 Sep 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Because of the considerable uncertainties associated 
with modeling complex ecosystem processes, it is es- 
sential that every effort be made to test model per- 
formance prior to relying on model projections for as- 
sessment of future surface water chemical response 
to environmental perturbation. Unfortunately, long- 
term chemical data with which to validate model per- 
formance are seldom available. We here present an 
evaluation of historical acidification of lake waters in 
the northeastern United States, and compare histori- 
cal changes in a set of lakes to hindcasts from the 
same watershed model (MAGIC) used to estimate 
future changes in response to acidic deposition. The 
historical analyses and comparisons with MAGIC 
model hindcasts and forecasts of acid-base response 
demonstrate that the acidic and low-ANC lakes in this 
region are responsive to strong acid inputs. However, 
the model estimates suggest lakewater chemistry is 
more responsive to atmospheric inputs of sulfur than 
do the estimates based on paleolimnological historical 
analyses. A “weight-of-evidence approach” that incor- 
porates all available sources of information r ing 
acid-base response provides a more reaso’ esti- 
mate of future change than an approach based on 
model projections alone. The results of these analyses 
have important implications for predicting future sur- 
face water chemical change in response to acidic dep- 
osition, establishing critical loads of atmospheric pol- 
lutants, and other environmental assessment activities 
where natural variation often exceeds the trends under 
investigation (high noise-to-signal ratio). Under these 
conditions, it is particularly important to evaluate future 
model projections in light of historical trends data. 48 
refs., 3 figs., 1 tab. 
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Apr 1990. 

U.S. Sales Only. 


The removal of selected, soluble toxic metals from 
aqueous solutions has been accomplished using a 
combination of chemical treatment and ultrafiltration. 
The process has been evaluated at the bench-scale 
and is undergoing pilot-scale testing. Removal efficien- 
cies in excess of 95--99% have been realized. The test 
program at the bench-scale investigated the limitations 
and established the optimum range of operating pa- 
rameters for the process, while the tests conducted 
with the pilot-scale process equipment are providing 
information on longer-term process efficiencies, effec- 
tive processing rates, and fouling potential of the mem- 
branes. With the typically found average concentra- 
tions of the toxic metals in groundwaters at Superfund 
sites used as the feed solution, the process has de- 
creased levels up to 100-fold or more. Experiments 
were also conducted with concentrated solutions to 
determine their release from silica-based matrices. 
The solidified wastes were subjected to EP Toxicity 
test procedures and met the criteria successfully. The 
final phase of the program involving a field demonstra- 
tion at a uranium tailings site will be outlined. 6 refs., 2 
figs., 2 tabs. 


155,676 
DE91012763/GAR PC A16/MF A02 
EG and G Idaho, Inc., Idaho Falls. 
Nonradiological liquid-effluent monitoring pro- 
ram: FY 1990 annual report. 
rogress rept. 
L. J. Peterson-Wright, T. R. Meachum, and J. J. 
Einerson. Apr 91, 369p EGG-ESQ-9565 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 
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A moritoring a for nonradioactive parameters 
and pullutants in liquid effluents was initiated in Octo- 
ber 1985 for facilities operated by EG&G Idaho, Inc., 
for the U.S. Department of Energy (DOE) at the Idaho 
National Engineering Laboratory (INEL). Program 
design and implementation are discussed in this 
report. Design and methodologies for sampling, analy- 
sis, and data management are also discussed. Moni- 
toring results for 13 liquid effluent streams from fiscal 
year 1987 through fiscal year 1990 (October 1987 
through September 1990) are presented. 9 tabs. 


155,677 
DE$1012808/GAR PC A03/MF A01 
EG and G Idaho, Inc., idaho Falls. 

M nisms of bacterial metals removal from 
solids. 

A. E. Torma, and P. A. Pryfogle. 1990, 18p EGG-M- 
90290, CONF-9007211-1 

Contract ACO7-761D01570 

Workshop on biological remediation of contaminated 
sediments with special emphasis on the Great Lakes, 
Manitowoc, WI (USA), 17-19 Jul 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Great Lakes area sediments are contaminated 
with varying amounts of heavy metals and polychlori- 
nated organic matter. With respect to the bioremedia- 
tion of metallic contents of these sediments, it was 
shown that a number of microorganisms exist which 
can effectively solubilize heavy metals. The basic re- 
action mechanisms of bioleaching processes were dis- 
cussed and the effects of semiconductor character of 
the sulfide substrate explained. A special emphasis 
was made to comment on INEL’s bioremediation ca- 
pability. 37 refs. 


155,678 

DE$1013001/GAR 

Oak Ridge National Lab., TN. 
Evaluation of 1985-1986 corrective actions at 
ORNL liquid waste disposal trench 7. 

B. P. Spalding. Apr 91, 169p ORNL/TM-11793 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


PC A08/MF A01 


Several corrective actions were taken in 1985--1986 at 
the site of ORNL radioactive liquid waste seepage 
trench 7 in an effort to reduce the discharge of radion- 
uclides, mostly (sup 60)Co, from a groundwater seep 
on the eastern side of the site. First, the size of the 
asphalt cap over the trench was doubled, and cap 
runoff was diverted away from the site to the west. 
Second, the buried waste transfer line to the trench 
was excavated and plugged and its pipe trench was 
damned with clay backfill. These actions were de- 
signed to reduce groundwater recharge in the area 
that might be the source of water to the seep. Third, a 
series of grout injections was carried out at 5-ft inter- 
vals along a perimeter line on the eastern and northern 
edges of the site. A total of 65,500 gal of lime-fly-ash 
ey was injected at 303 locations at depths up to 40 

in an effort to seal relict contaminated strata with 
probable hydrologic connection to the seep. However, 
the grout formulation specified in the contract would 
not set to a detectable compressive strength nor 
would the grout samples exhibit a reduction in hydrau- 
lic conductivity during over a year of observation. Thus, 
the material specification for the grout was inappropri- 
ate for the desired effect of in situ hydrologic isolation. 
Core sampling at the site revealed that the grout 
flowed into the soil formation along discrete thin 
layers. Only three grout layers, with a maximum thick- 
ness of 0.25 in., were found in over 90 ft of core from 
three locations along the grout injection line. Thus, this 
grouting action would have little potential to influence 
containment of radionuclides that leach from contami- 
nated strata. 11 refs., 14 figs., 7 tabs. 


155,679 

DE91013294/GAR PC A03/MF A01 

Woods Hole Oceanographic Institution, MA. 

Distribution of some chemical elements between 

dissolved and particulate phases in the ocean. 

+e report, 1 May 1988-30 Apr 1991. 

M. P. Bacon, A. P. Fleer, T. R. Hammar, R. A. 

Belastock, and N. A. Hayward. 1991, 17p DOE/ER/ 
1-3 


6068 1- 
Contract FG02-88ER60681 
Sponsored by Department of Energy, Washington, DC. 
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The long-range goal of our DOE-supported research is 
an understanding of the processes that control the dis- 
tribution and fate of chemical species in the ocean, 
with a particular emphasis on species which are reac- 
tive with respect to uptake by marine particulate 
matter. Such an understanding is essential in predict- 
ing the fate of reactive pollutants, such as heavy 
metals and radionuclides, that are released to the envi- 
ronment as a consequence of energy-producing activi- 
ties. In pursuit of this goal we have, during the present 
grant period, been devoting all of our effort to partici- 
pation in the Shelf-Edge Exchange Processes (SEEP) 
program. 7 refs., 4 figs. 


155,680 

DE$1013443/GAR PC A04/MF A01 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 

Wastewater treatment process energy optimiza- 
tion. A study of the control of blowers and other 
loads at a plant in Houston, Texas. 

M. T. Garrett. 30 Apr 90, 70p DOE/IR/05106-T148 
Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project was to develop a program 
at the Sims South Wastewater treatment plant that 
would optimize energy usage without any sacrifice of 
effluent quality. It is proposed to adapt this program in 
the future for use at the City of Houston’s 34 other 
wastewater treatment plants. The Texas Eastern 
Transmission Corporation provided assistance in a 
Hazard and Operability analysis of air compressor 
starting, operation and stopping. This study resulted in 
a design considered safe by the City and the blower 
manufacturer. The blower controls were modified, im- 
plementing the recommendations of the study. Power 
meters were furnished and installed by Houston Light- 
ing and Power Co. to monitor energy use and demand. 
Because of construction delays, only a brief period of 
manufacturing after implementation of automatic con- 
trol was possible. Compressor start-up from a single 
input signal has worked properly. Dissolved — 
control has resulted in an indicated saving of 5,000 
kWh/day out of 37,500 kWh/day giving a pay back 
time of 5 years. This indicated energy saving has a 
value of $4,000 per month. 5 refs., 16 figs., 2 tabs. 


155,681 

DE91013535/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Factors governing dry deposition of gases to sur- 
face water. 

S. E. Schwartz. Apr 91, 23p BNL-46163, CONF- 
9107104-8 

Contract ACO2-76CH00016 

International conference on precipitation scavenging 
and atmosphere surface exchange process (5th), 
Richland, WA (USA), 15-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


Rates of dry deposition of gases to surface water vary 
by orders of magnitude depending on the concentra- 
tion of the gas in the surface water and on the solubility 
and aqueous-phase reaction kinetics of the depositing 
gas. For non-reactive gases the key property is the 
Henry’s law solubility. For reactive gases the deposi- 
tion flux can be quantitatively related to the chemical 
reaction rate for known mass-transport parameters 
and solubility and kinetic coefficients of the depositing 
gas. Interfacial resistance to mass transport does not 
seem to be significant based upon recent laboratory 
measurements of mass-accommodation coefficients. 
Readily applicable criteria to identify controlling proc- 
esses are presented and applied to examination of 
SO(sub 2) (gas-phase mass-transport control), 
CO(sub 2) (liquid-phase mass-transport control), and 
formaldehyde and O(sub 3) (liquid-phase chemical-ki- 
netic control) as examples. 23 refs., 2 figs., 1 tab. (ERA 
citation 16:021619) 


155,682 

DE91013718/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Chemical evaluations of John F. Baldwin Ship 
Channel sediment phase 2. 

N. P. Kohn, L. F. Lefkovitz, K. O. Barton, and J. Q. 
Word. May 91, 89p PNL-7700 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


In August of 1990, the battelle/Marine Sciences Labo- 
ratory (MSL) conducted a program of sampling, geo- 
logic characterization, and chemical analysis of sedi- 
ments from five sites in the West Richmond reach of 


the John F. Baldwin Ship Channel in San Francisco 
Bay. Additional sediment samples were collected for 
the USACE Waterways Experiment Station (WES) 
Wetlands and Uplands testing programs. The objec- 
tive of the MSL study of the five West Richmond sites 
was to determine the physical characteristics and 
chemical contaminant levels in sediments proposed 
for dredging. Metals concentrations were comparable 
to or lower than those reported in the Phase 1 study. 
Butyltin concentrations were very low, and organic 
contaminants (PAH, PCB and pesticides) were not de- 
tected. Differences between Phase 1 and Phase 2 re- 
sults may be explained by the fact that Phase 2 sta- 
pce “ogg outside the shipping channel. 16 refs., 4 figs., 
16 tabs. 


155,683 
DE91788375/GAR PC A15/MF A02 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). 
3. Magdeburger G hutz: i - zur 
Belastung der Elbe. Tagungsbericht. (3. Magde- 
burg seminar on prevention of water pollution - the 
eg om of the river Elbe. Proceedings). 

. Beyer, S. Petzold, A. Prange, and R. D. Wilken. 
1990, 347p GKSS-90/E/43 
In German. Magdeburg seminar on prevention of water 
pollution - the pollution of the river Elbe (3rd), Magde- 
burg (Germany, F.R.), 28-30 Nov 1990. 
U.S. Sales Only. 


These proceedings contain 84 contributions on the 
latest developments in Elbe research and Elbe pollu- 
tion under the sections: pollution of the Elbe, balances, 
monitoring, analysis, modelling, quality assessment, 
quality objectives, and strategies. This volume also 
contains the conference programme, the list of the ex- 
hibitors and participants and general information for all 
participants. (orig./BBR) With 99 figs., 38 tabs. 





155,684 

DE91788378/GAR PC A12/MF A02 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). 

Belastung des Weseraestuars und der suedlichen 
Deutschen Bucht mit chlorierten Kohlenwasser- 
stoffen und ausgewaehiten Schwermetallen. 
(Loading of chlorinated hydrocarbons and select- 
ed heavy metals in the river Weser estuary and the 
southern German Bight). 

H. D. Knauth, R. Sturm, and P. Milde. 1990, 254p 
GKSS-90/E/42 

In German. 

U.S. Sales Only. 


The aim of this work was to acquire an insight into the 
loading of poisonous involatile chlorinated hydrocar- 
bons (CHC’s) and selected heavy metals in the river 
Weser estuary and the southern German Bight. The 
data pertaining to this area and associated data on 
CHC’s and other organic trace substances in the litera- 
ture, are sparce. Almost without exception these were 
also obtained from unfiltered water samples. Data 
from our sampling in 1987 and 1988 were used as a 
basis to assess the degree of pollution and the associ- 
ated effects on the ecosystem. This was with particular 
regard to the influence of current emission control and 
future emission reduction measures and required man- 
agement. (orig.) With 112 figs., 60 tabs. 


155,685 

DE91788379/GAR PC A10/MF A02 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Hamburg (Germany, F.R.). 

Fruehdiagenese und ihr Einfluss auf die Mobilitaet 
der Spurenelemente As, Cd, Co, Cu, Ni, Pb und Zn 
in Sediment- und Schwebstoff-Suspensi 
(Early diagenesis and its influence on the mobility 
of the trace elements As, Cd, Co, Cu, Ni, Pb and Zn 
in sediment and seston suspensions). 


Diss. 

K. Wallmann. 1990, 205p GKSS-90/E/44 
In German. 

U.S. Sales Only. 


Early yon and the mobility of the trace elements 
As, Cd, Co, Cu, Ni, Pb, Zn were studied in sediment 
and seston suspensions under aerobic and anaerobic 
conditions. It was demonstrated that a significant 
amount of organic carbon was mineralized by sulfat re- 
duction in postoxic or suboxic suspensions. The re- 
lease of trace elements by the reductive dissolution of 
hydrous Fe(IIl)- and Mn(IV)-oxids and the complexa- 
tion and precipitation by reduced sulfur compounds 








controled the concentrations of dissolved trace ele- 
ments in the suboxic environment. The reoxidation of 
anaerobic sediment suspensions caused an acidifica- 
tion and release of trace metals. These effects were 
more pronounced with sulfidic than with suboxic sus- 
pensions. (orig.) With 39 figs., 32 tabs. 


155,686 

MIC-91-03599/GAR PC E07/MF E01 
British Columbia. Water Management Division, Victo- 
ria. 

Summary of the proceedings cf the Workshop on 
Water Quality Assessment in B.C. 

R. W. Drinnan. c1990, 41p 

Workshop on Water Quality Assessment in B.C. (1990: 
Parksville, B.C.) 


Proceedings of the workshop, which discussed the 
future information needs for water quality assessment 
in BC. Coverage included a description of the overall 
water quality monitoring objectives and experience of 
the US Geological Survey in the Yakima Basin Water 
Quality Assessment Pilot Study. Reports of a session 
discussions on urbbanization and municipal dis- 
charges; pulp, paper and lumber manufacturing; 
mining, smelting and related industries; agriculture and 
forestery; and atmospheric deposition. A summary of 
Ds workshops and their recommendations are includ- 
ed. 


155,687 

MIC-91-03624/GAR PC E17/MF E01 
Environmental Protection Service, Ottawa (Ontario). 
Lancaster Sound Region: A coastal atlas for envi- 
ronmental protection. 

D. Dickins. c1990, 353p ISBN-0-921623-08-9 


This atlas is Mn ne for planning and implementing 
year-round oil spill countermeasures in both the coast- 
al and offshore areas of the Lancaster Sound region. A 
sensitivity ranking system is included based on the 
human use, biological resources, and physical environ- 
ment of the study area, providing users with a tool to 
make critical oil spill cleanup decisions either on site in 
the event of a spill or in a planning and training situa- 
tion. The study area includes Lancaster Sound, Barrow 
Strait, Navy Board Inlet, Admiralty Inlet, Prince Regent 
Inlet south to Bellot Strait, the eastern entrance to Vis- 
count Melville Sound as far west as Bridport Inlet on 
Melville Island, and Byam Martin Channel between 
Bathurst and Melville Islands. Information is organized 
by map scale, moving from summary to regional to 
operational. Summary information is given on areas of 
extreme and high sensitivity, special status areas, 
winter ice zones and March ice edges, ice drift, ice 
break-up, open water season, mean tide contours, cur- 
rents, and ice freeze-up. 


155,688 

MIC-91-03647/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Central and Arctic 
Region, Winnipeg (Manitoba). 

Whole lake additions in the Experimental Lakes 
area, 1986-89. 

Canadian data report of fisheries and aquatic 
sciences no. 816. 

D. R. Cruikshank. c1991, 24p SSC-FS 97-13/816E 
This is the 51st data report from the Central and Arctic 
Region. 


This report is the third in a series on whole lake addi- 
tions at the Experimental Lakes Area. Summary data 
on additions from past years are included with new 
data from 1986-89. The report describes additions 
made to 3 lake basins from 1986-89 and the methods 
used. Data is presented in tables which indicate types 
of chemicals added, amounts used and frequency of 
additions. 


155,689 

MIC-91-03722/GAR PC E07/MF E01 
Inland Waters Directorate, Ottawa (Ontario). Water 
Quality Branch. 

Strategy for monitoring the exposure and effects 
of contaminants in the aquatic environment. 
Scientific series no. 172. 

L. Desilets, and R. Kwiatkowski. c1989, 31p SSC-EN 
36-502/172E, ISBN-0-662-17399-6 


This paper outlines a monitoring strategy for determin- 
ing the exposure and effects of contaminants in the 
aquatic environment. It covers present water quality 
issues in Canada; reviews past and present Water 
Quality Branch activities responding to these issues; 
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and proposes an operational framework within which 
contaminant monitoring of the aquatic environment 
can be carried out. A basic conceptual model, a flow- 
chart relating assessment activities, and tables de- 
scribing the tools available for sampling and interpreta- 
tion are also provided. 


155,690 

MIC-91-03728/GAR PC E07/MF E01 
Inland Waters Directorate, Ottawa (Ontario). Water 
Quality Branch. 

Effect of coal dewatering and coal use on the 
water quality of the East Poplar River, Saskatche- 
wan: A literature review. 

Scientific series no. 177. 

K. D. Collerson. c1991, 66p SSC-EN 36-502/177E, 
ISBN-0-662-18511-0 

French ed. 91-03727/1. 


The Poplar River basin in south-central Saskatchewan 
straddles the Canada-US boundary above rich and ex- 
ploitable lignite coal beds. This report is a literature 
review of the environmental behavior and radioche- 
mistry of uranium and thorium and their radionuclide 
decay products, principally members of the U-238 
decay series and He-4, in lignite and ground water 
from the Poplar River basin. A review of the trace ele- 
ment chemistry of ground water, lignite, and ash waste 
is also given. Emphasis is placed on trace elements 
that are potentially toxic in the environment. The 
chemical evolution of ground waters, especially dewa- 
tering ground water liberated during the mining proc- 
ess, is also discussed. An assessment is made of the 
bioavailability, toxicity, and potential ecological im- 
pacts of these contaminants in the East Poplar River 
and Girard Creek. As both of these streams flow into 
the Cookson Reservoir, the quality of water flowing 
from this reservoir into the Poplar and Missouri rivers is 
also considered. 


155,691 

MIC-91-04114/GAR PC E07/MF E01 
Canadian Wildlife Service. SOE Reporting Branch, 
Ottawa (Ontario). 

Contaminants in herring gull eggs from the Great 
Lakes. 

SOE fact sheet no. 90-2. 

C. Bishop, and D. V. Weseloh. c1990, 24p SSC-EN1- 
12/90-2E, ISBN-0-662-17922-6 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


A program was begun in 1971 to monitor persistent 
toxic chemicals in the eggs of Herring Gulls and to 
study the biological effects of these contaminants on 
waterbirds of the Great Lakes. This factsheet includes 
the results up to 1989. It explains the concept of bio- 
magnification, the effects of organochlorines in gener- 
al and some particular types, contaminant trends, and 
the effects on humans. 


155,692 

PB91-204669/GAR PC A18/MF A04 
Geological Survey, Salt Lake City, UT. Water Re- 
sources Div. 

Water Resources Data for Utah, Water Year 1990. 
Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

M. D. ReMillard, L. R. Herbert, G. A. Birdwell, and T. 
K. Lockner. Apr 91, 404p USGS/WRD/HD-91/277, 
USGS/WDR/UT-90/1 


Water resources data for the 1990 water year for Utah 
consist of records of stage, discharge, and water qual- 
ity of streams; stage and contents of lakes and reser- 
voirs; and water quality of ground water. The report 
contains discharge records for 179 gaging stations; 
stage and contents for 23 lakes and reservoirs; water 
quality for 22 hydrologic stations and 276 wells; mis- 
cellaneous temperature measurements and field de- 
terminations for 142 stations; and water levels for 53 
observation wells. 


155,693 

PB91-204677/GAR PC A10/MF A03 
Geological Survey, Portland, OR. Water Resources 
Div. 

Water Resources Data for Oregon, Water Year 
1990. Volume 1. Eastern Oregon. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

L. E. Hubbard, C. G. Kroll, T. A. Herrett, R. L. Kraus, 
and G. P. Ruppert. Apr 91, 206p USGS/WRD/HD- 
91/286, USGS/WDR/OR-90/1 


Water Resources Data for the 1990 water year for 
Oregon consist of records of stage, discharge, and 
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water quality of streams; and stage, contents, and 
water quality of lakes and reservoirs. The report, in two 
volumes, contains discharge records for 246 gaging 
stations; stage only records for 10 gaging stations; 
stage and contents for 37 lakes and reservoirs; water 
quality for 47 stations, and water quality for 3 precipita- 
tion stations. Also included are 5 crest-stage, partial- 
record stations. 


155,694 

PB91-204925/GAR PC A25/MF A06 

Sane Survey, Little Rock, AR. Water Resources 
iV 


Water Resources Data for Arkansas, Water Year 


Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

J. E. Porter, P. W. Westerfield, and B. F. Lambert. 
Mar 91, 596p USGS/WRD/HD-91/264, USGS/ 
WDR/AR-90/1 

See also report for 1989, PB90-266339. Prepared in 
cooperation with Arkansas Dept. of Pollution Control 
and Ecology, Little Rock, Arkansas Game and Fish 
Commission, Little Rock, Arkansas Geological Com- 
mission, Little Rock, and Arkansas Soil and Water 
Conservation Commission, Litle Rock. 


Water resources data for the 1990 water year for Ar- 
kansas consist of records of gage height, discharge, 
and water quality of streams; water quality of lakes; 
water levels, and water quality of observation wells. 
The report contains discharge records for 52 gaging 
stations; water-quality data for 154 regular water-qual- 
ity stations, 87 partial-record water-quality stations, 5 
observation wells, and 1 precipitation station; water- 
level measurements for 82 observation wells. Also in- 
cluded are data for 84 crest-stage partial-record sur- 
face-water stations. Additional water data were col- 
lected at various sites, not part of the systematic data 
collection program, and are published as low-flow and 
miscellaneous measurements. 


155,695 

PB91-211946/GAR PC A07/MF A02 
PTI Environmental Services, Bellevue, WA. 
Reconnaissance Survey of Chemical Contamina- 
aa ee 


Apr 91, 134p EPA/910/9-90/025 

Contract EPA-68-D8-0085 

Sponsored by Environmental Protection Agency, Seat- 
tle, WA. Region X. 


The report describes the results of a field survey south 
of the Tacoma Narrows bridge in southern Puget 
Sound. Environmental conditions were evaluated in 
two urban embayments, eight nonurban embayments 
and three areas of the main channel in the southern 
Sound. Stations were located in depositional areas 
where chemical contaminants would be expected to 
accumulate in the sediments. All stations were located 
away from known contaminant sources in order to pro- 
vide integrative assessments of contamination over 
relatively large areas. Chemical contamination of the 
south Sound was evaluated by measuring chemical 
concentrations in subtidal bottom sediments. Bioaccu- 
mulation of chemical contaminants was evaluated by 
measuring chemical concentrations in flatfish muscle 
tissues and littleneck clam meats. Chemical-related bi- 
ological effects were evaluated by conducting amphi- 
oat sediment bioassays and histopathological analy- 
ses on livers of English sole. 


155,696 

PB91-212324/GAR PC A04/MF A01 
Stanford Univ., CA. Dept. of Civil Engineering. 
Microbial Degradation of Alkyibenzenes under Sul- 
fate-Reducing and Methanogenic Conditions. 

Final rept. May 89-Apr 91. 

H. R. Beller, E. A. Edwards, D. Grbic-Galic, and M. 
Reinhard. Jul 91, 74p EPA/600/2-91/027 

Grant EPA-R-815721 

Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


Aquifer solids and soils obtained from various hydro- 
carbon-contaminated sites were used to investigate 
the ability of indigenous microorganisms to degrade 
monoaromatic hydrocarbons under strictly anaerobic 
conditions. In anaerobic microcosms inoculated with 
fuel-contaminated soil from the Patuxent River site, 
toluene degradation occurred concomitantly with sul- 
fate reduction and ferric iron reduction. Similar results 
were obtained with suspended enrichments derived 
from the microcosms. Stoichiometric data and other 
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observations suggested that sulfate reduction was 
closely linked to toluene degradation, whereas iron re- 
duction was a secondary, potentially abiotic, reaction 
between ferric iron and biogenic hydrogen sulfide. The 
presence of millimolar concentrations of amorphous 
Fe(OH)3 in Patuxent River microcosms and enrich- 
ments either greatly facilitated the onset of toluene 
degradation or accelerated the rate once degradation 
had begun. Fermentative/methanogenic microcosms 
and enrichments that degraded toluene and o-xylene 
without added exogenous electron acceptors (except 
CO2) were developed from creosote-contaminated 
Pensacola samples. The microcosms initially under- 
went an acclimation lag of several months; however, 
once the degradation of aromatic hydrocarbons was 
initiated, it proceeded at a relatively rapid rate, and it 
was complete (resulting in mineralization to CO2 and 
CH4). Benzene, ethylbenzene, and p-xylene were not 
degraded. 


155,697 


PB91-213819/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Exxon Valdez Oil Spill. A Report to the President. 
May 89, 75p OERR-9360.8-03 

Prepared in cooperation with Department of Transpor- 
tation, Washington, DC. Office of the Secretary, and 
National Response Team, Washington, DC. 


Prepared by the National Response Team, the report 
was requested by the President and undertaken by 
Secretary of Transportation Samuel K. Skinner and 
Environmental Protection Agency Administrator Wil- 
liam K. Reilly. The report addresses the preparedness 
for, the response to, and early lessons learned from 
the Exxon Valdez incident. The President has also 
asked Secretary Skinner to coordinate the efforts of all 
federal agencies involved in the cleanup and Adminis- 
trator Reilly to coordinate the long-term recovery of the 
affected areas of the Alaskan environment. The efforts 
are ongoing. 


155,698 

PB91-213868/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Oil Spill Prevention, Control, and Countermeas- 
ures Program. Task Force Report. 

Interim rept. (Final). 

13 May 88, 104p OERR-9360.8-02 


The study was initiated in response to the January 2, 
1988, release of approximately one million gallons of 
diesel fuel from the Ashland Oil Facility in Floreffe, PA, 
and the subsequent contamination of the Mononga- 
hela and the Ohio Rivers. The spill was caused by the 
tank flowed over the surrounding dike and found its 
way into the Monongahela and Ohio Rivers. As a result 
of the spill, fifteen water intakes were shut down, water 
supplies to over 2.7 million residents were disrupted, 
schools and businesses were closed, and thousands 
of fish and waterfowl were destroyed. 


155,699 

PB91-214007/GAR PC A05/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Environmental and Human Safety of Major Surfac- 
tants. Volume 1. Anionic Surfactants. Part 2. Alco- 
hol Ethoxy Sulfates. 

Final rept. 

Feb 91, 82p ADL-REF-65913-VOL-1-PT-2 

See also PB81-182453 and Volume 1, Part 3, PB91- 
214015. Sponsored by Soap and Detergent Associa- 
tion, New York. 


The report discusses critical reviews of published liter- 
ature and unpublished company data on major surfac- 
tants. Part 2 of Vol. 1 discusses the chemistry, biode- 
gradation, environmental effects and safety and 
human safety of alcohol ethoxy sulfates. The informa- 
tion presented updates and supplements similar data 
included in two predecessor studies, Human Safety 
and Environmental Aspects of Major Surfactants 
(1977) NTIS Accession Number PB301193 and 
Human and Environmental Aspects of Major Surfac- 
tants (Supplement) (1981) NTIS Accessiion Number 
PB81-182453. 


155,700 


PB91-214015/GAR PC A06/MF A02 
Little (Arthur D.), Inc., Cambridge, MA. 


170 VOL. 91, No. 20 


Environmental and Human Safety of Major Surfac- 
tants. Volume 1. Anionic Surfactants. Part 3. Alkyl 
Sulfates. 

Final rept. 

Feb 91, 110p ADL-REF-65913-VOL-1-PT-3 

See also Volume 1, Part 2, PB91-214007. Sponsored 
by Soap and Detergent Association, New York. 


The report discusses critical reviews of published liter- 
ature and unpublished company data on major surfac- 
tants. Part 3 of Vol. 1 discusses the chemistry, biode- 
gradation, environmental effects and safety and 
human safety of alkyl sulfates. The information pre- 
sented updates and supplements similar data included 
in two predecessor studies, Human Safety and Envi- 
ronmental Aspects of Major Surfactants (1977) NTIS 
Accession Number PB301193 and Human and Envi- 
ronmental Aspects of Major Surfactants (Supplement) 
(1981) NTIS Accession Number PB81-182453. 


155,701 

PB91-214213/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Recommendations for Ground Water Remediation 
at the Millcreek, Pennsylvania Site. 

Directive. 

24 Mar 86, 8p OSWER DIRECTIVE-9283.1-01 


The directive provides a preview of key features of 
forthcoming strategy for ground water cleanup at the 
Millcreek, PA site. Some of the areas covered are: (1) 
site description; (2) regional position on Millcreek; (3) 
position of potentially responsible parties (PRPs); and, 
(4) consistency of proposed Millcreek response action 
with OERR’s ground water strategy. 


155,702 
PB91-216200/GAR PC A03/MF A01 


ManTech Environmental Technology, Inc., Corvallis, 


OR. 

Choices in Monitoring Wetlands. 

Symposium paper. 

P. Adamus. 1991, 26p EPA/600/D-91/129 
Presented at the USEPA International Symposium ‘Ec- 
ological Indicators’ held in 1991. — by Corval- 


lis Environmental Research Lab., 


Wetlands pose unusual challenges for monitoring pro- 
grams. The enormous spatial and temporal variability 
that is typical of wetlands requires that large numbers 
of samples be collected if the wetland community is to 
be properly characterized. However, access problems 
severely limit the ability to easily sample wetlands. 
Nonetheless, the need for more vigorous wetland 
sampling efforts is compelling. Many undisturbed wet- 
lands are characterized by exceptional biological pro- 
ductivity, but at the same time, can easily accumulate 
contaminants from a wide area. This is partly because 
most wetlands are located in a topographically low, 
depositional environment and have long hydraulic de- 
tention times. The combination of normally great pro- 
ductivity and large potential for exposure to unnatural 
stresses suggests a need for extensive monitoring, so 
remedial action may be taken if wetlands begin to 
show signs of functional impairment. However, wet- 
lands seldom are monitored in a geographically exten- 
sive, comparative manner. This chapter begins with 
discussions of considerations for wetland monitoring 
programs, and later discusses differences that may 
occur among wetland types and regions, using as an 
example an analysis of existing bird databases. 


155,703 

PB91-216226/GAR PC A03/MF A01 
Environmental Research Lab., Athens, GA. 
Photochemical Fate of Agrochemicals in Natural 
Waters. 

Journal article. 

R. G. Zepp. 1991, 21p EPA/600/D-91/131 

Pub. in Pesticide Chemistry: Advances in International 
=" Development, and Legislation, p329-345 
1991. 


Agrochemicals are introduced into aquatic environ- 
ments through direct application or through indirect 
pathways such as runoff, partitioning into condensed 
phases in the troposhere, and atmospheric deposition 
into freshwater and marine systems. Sunlight-induced 
direct and indirect photoreactions are an important 
sink for agrochemicals in such environments. Both lab- 
oratory and field studies have been conducted to de- 
velop and test concepts and mathematical relation- 
ships that describe environmental photoreactions. 
These efforts achieved early success in the case of 


photoreactions that involve the direct absorption of 
solar radiation by agrochemicals. Direct photoreac- 
tions, however, account for only a part of these sun- 
light-induced reactions. Recent studies have shown 
that other reactions involving photochemically pro- 
duced reactive chemical transients also are an impor- 
tant fate for many agrochemicals. These include hy- 
droxyl, hydroperoxyl/superoxide, organoperoxyl, car- 
bonate, and dibromide ion radicals as well as singlet 
molecular — and solvated electrons. Hydrogen 
peroxide, a widely distributed oxidant in the sea, fresh 
waters, and cloud water that is produced via the inter- 
mediacy of superoxide radicals, may be involved in the 
oxidation of agrochemicals by the Fenton reaction or 
by peroxidase-catalyzed oxidations. 


155,704 


PB91-216234/GAR PC A03/MF A01 
Environmental Protection Agency, Athens, GA. 

Study Design to Investigate and Simulate Agro- 
chemical Movement and Fate in Groundwater Re- 
charge (Chapter 8). 

Book chapter. 

L. E. Asmussen, and C. N. Smith. 1991, 17p EPA/ 
600/D-91/132 

Pub. in Groundwater Residue Sampling Design (Ameri- 
can Chemical Society Symposium series 465) p150- 
164 1991. Prepared in cooperation with Agricultural 
Research Service, Tifton, GA. Southeast Watershed 
Research Lab. 


The vulnerability of aquifers to contamination by agro- 
chemicals is relatively high in the southeastern Coastal 
Plain. Transport and transformation of agrochemicals 
in either the root, unsaturated, or saturated zones can 
be simulated by existing mathematical models. How- 
ever, a linked mathematical model is needed to simu- 
late the movement and degradation from the point of 
application through the unsaturated zone, and into 
groundwater. The United States Geological Survey 
and Agricultural Research Service initiated a coopera- 
tive investigation in 1986. In 1988, the United States 
Environmental Protection Agency joined the research 
investigation. The agencies are sharing technical ex- 
pertise and resources to develop an understanding of 
physical, chemical, and biological processes and to 
evaluate their spatial and temporal variability; and to 
develop and validate linked model(s) that would de- 
scribe chemical fate. Study sites have been selected in 
the Fall Line Hills district of the Coastal Plain province. 
The Claiborne aquifer recharge area is located in the 
district near Plains, Georgia. Instrumentation to meas- 
ure water and chemical transport has been installed. 


158,705 


PB91-216267/GAR PC A02/MF A01 
Robert S. Kerr Environmental Research Lab., Ada, 


Bilateral Wastewater Land Treatment Research by 
China and the USEPA. 

Journal article. 

L. E. Leach, Z. B. Duan, S. T. Wang, and B. E. 
Bledsoe. c1991, 10p EPA/600/J-91/077 

Pub. in Water Science Technology, v24 n5 p33-40 
1991. See also PB91-162636. Prepared in cooperation 
with Beijing Municipal Research Inst. of Environmental 
Protection (China). 


The study was conducted to evaluate the rapid infiltra- 
tion (R.I.) method of land treatment as a partial solu- 
tion to wastewater treatment and reuse for the 0.45 
billion cu m/yr (15.75 billion cu ft/yr) of safe irrigation 
water needed by the year 2000. Chinese environmen- 
tal scientists and water supply managers are consider- 
ing the use of the technology for diluting high concen- 
trations of nitrate in the ground water while simulta- 
neously recharging severely overdrafted aquifers. The 
wastewater used in the study contained synthetic or- 
ganic compounds found on EPA’s list of priority pollut- 
ants. During the development of EPA’s Land Treat- 
ment Design Manuals, research was_ terminated 
before a thorough evaluation of the treatability of these 
compounds could be completed. Therefore, during the 
study, an evaluation of R.I. systems ability to treat se- 
lected priority pollutants as well as fecal coliform bac- 
teria was carried out in the interest of RSKERL’s re- 
search objectives. Even though the research was fo- 
cused on operations to optimize the removal of various 
nitrogen species from primary effluent, the normal 
wastewater parameters of BOD, COD, SS, Total - P, 
and TOC were also studied. The volatile organic com- 
pounds most prominent in the wastewater, dichlor- 
oethene, dichloroethane, chloroform and carbon tetra- 





chloride were also evaluated for treatability in the co- 
operative study. 


155,706 


PB91-216275/GAR 
Geological Survey, Reston, VA. 
Large-Scale Natural Gradient Tracer Test in Sand 
and Gravel, Cape Cod, Massachusetts. 1. Experi- 
mental Design and Observed Tracer Movement. 
Journal article. 

D. R. LeBianc, S. P. Garabedian, K. M. Hess, L. W. 
Felhar, and R. D. Quadri. c1991, 18p EPA/600/J- 
91/135 

Grants NSF-ECE83-11786, NSF-CES88-14615 

Pub. in Water Resources Research, v27 n5 p895-910 
May 91. Prepared in cooperation with Massachusetts 
Inst. of Tech., Cambridge. Dept. of Civil Engineering. 
Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK., and National Science Foundation, 
Washington, DC. 


PC A03/MF A01 


A large-scale natural gradient tracer experiment was 
conducted on Cape Cod, Massachusetts, to examine 
the transport and dispersion of solutes in a sand and 
gravel aquifer. The nonreactive tracer; bromide, and 
the reactive tracers, lithium and molybdate, were in- 
jected as a pulse in July 1985 and monitored in three 
dimensions as they moved as far as 280 m down-gra- 
dient through an array of multilevel samplers. The bro- 
mide cloud moved horizontally at a rate of 0.42 m per 
day. It also moved downward about 4 m because of 
density-induced sinking early in the test and accretion 
of areal recharge from precipitation. After 200 m of 
transport, the bromide cloud had spread more than 80 
m in the direction of flow, but was only 14 m wide and 
4-6 m thick. The lithium and molybdate clouds followed 
the same path as the bromide cloud, but their rates of 
movement were retarded about 50% relative to bro- 
mide movement because of sorption onto the sedi- 
ments. (Copyright (c) 1991 by the American Geophysi- 
cal Union.) 
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PB91-216309/GAR PC A02/MF A01 
Cornell Univ., Ithaca, NY. DeFrees Hydraulics Lab. 
— An Expert System for Mixing Zone Analy- 
sis. 

Journal article. 

G. H. Jirka, R. L. Doneker, and T. O. Barnwell. 
c1991, 10p EPA/600/J-91/138 

Pub. in Water Science and Technology, v24 n6 p267- 
274 Jun 91. See also PB88-220504. Prepared in coop- 
eration with Portland Univ., OR. Multnomah School of 
Engineering. Sponsored by Environmental Research 
Lab., Athens, GA. 


United States water quality policy includes the concept 
of a mixing zone, a limited area where initial dilution of 
a discharge occurs. Current practice in mixing zone 
analysis is plagued by a number of problems--mixing 
zone definitions vary widely, there is a diversity of dis- 
charge and site conditions, existing models focus on 
near-field mixing while legal definitions extend to 
greater distances, and there are a large number of per- 
mitting applications needing review. The Cornell 
Mixing Zone Expert System (CORMIX) is a series of 
software elements for analysis and design of sub- 
merged buoyant or nonbuoyant discharges containing 
conventional or toxic pollutants into stratified or un- 
stratified waters, with emphasis on the geometry and 
dilution characteristics of the initial mixing zone. Sub- 
system CORMIX1 deals with single port discharges, 
CORMIX2 addresses multiport diffusers, and subsys- 
tem CORMIX3 analyzes surface discharges. The soft- 
ware is implemented on microcomputers using the 
MS-DOS operating system. It contains two key ele- 
ments-- (1) a rigorous flow classification scheme that 
analyzes the near-field behavior of a discharge and (2) 
a collection of predictive elements for each discharge 
scenario. The paper describes the development phi- 
losophy underlying CORMIX, the capabilities of the 
three subsystems, and the procedure for obtaining the 
software. (Copyright (c) 1991 IAWPRC.) 
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PB91-216515/GAR PC A11/MF A03 
Oregon State Univ., Corvallis. Agricultural Experiment 
Station. 


ENVIRONMENTAL POLLUTION & CONTROL 


Denitrification In Nonhomogeneous’ Laboratory 
nm in Non 

Scale Aquifers. a a 
Special rept. 

G. A. Bachelor, D. E. Cawlfield, F. T. Lindstrom, and 
— Mar 91, 227p SR-869, EPA/600/2-91/ 


Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


The report provides a user guide for a mathematical 
model describing transport and fate processes in labo- 
ratory scale model aquifers. Such model aquifers are 
constructed to evaluate strategies for the reclamation 
of groundwater contaminated with nitrates and other 
pollutants. The mathematical model can be used for 
evaluations of strategies for injecting chemicals, which 
could enhance pollutant degradation, into an aquifer. 
The model allows calculation of hydraulic pressure 
field and perturbations of the field by injection and/or 
extraction wells. It uses the pressure field to compute 
the Darcy velocities, which in turn are used in comput- 
ing the chemical transport and fate. The model is 
LT3VSI, which handles four chemicals and two micro- 
bial populations. 


155,709 
PB91-217919/GAR PC A08/MF A02 
Cincinnati Univ., OH. 

Effect of Bromide on Chiorination Byproducts in 
Finished Drinking Water. 

Doctoral thesis. 

H. Pourmoghaddas. Jul 91, 155p EPA/600/2-91/036 
Contract EPA-68-03-4038 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Drinking Water Research Div. 


To investigate the role of bromide ion concentration on 
formation and speciation of non-trihalomethanes (non- 
THMs) chlorination organic byproducts, a two block full 
factorial matrix was designed to statistically evaluate 
the influence of various parameters which are relevant 
to drinking water treatment. The first block used a high 
chlorine dose and the second block a low dose. The 
factorial design incorporated one factor (Br) at four 
levels and two factors (time, pH) at three levels for 
each block. The percent of total organic ron 
(TOX) attributed to 9 haloacetic acids (HAAs), 4 THMs, 
3 dihaloacetonitriles (DHANs) (each as a group) and 
individual THMs and HAAs were determined. Br in 
chlorinated humic acid solution was shown to shift the 
distribution of THMs, HAAs and DHANs to more bro- 
minated species. The percentage of TOX made up of 
total THMs plus total HAAs significantly increases with 
increasing pH and bromide concentration. THMs were 
the largest class of chlorination byproduct detected on 
a weight basis, and the HAAs were found to be the 
second largest portion of the TOX at high pH in drink- 
ing water. 


155,710 

PB91-218339/GAR PC A19/MF A03 
Geological Survey, Trenton, NJ. Water Resources Div. 
Water Resources Data for New Jersey, Water Year 
1990. Volume 1. Surface-Water Data. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

W. R. Bauersfeld, E. W. Moshinsky, and E. A. 

Pustay. May 91, 4499 USGS/WRD/HD-91/289, 
USGS/WDR/NJ-90/1 

See also report for 1989, PB90-252347 and Volume 2, 
PB91-218446. Prepared in cooperation with New 
Jersey Dept. of Environmental Protection, Trenton. 


Water resources data for the 1990 water year for New 
Jersey consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels and 
water quality of ground water. The volume of the report 
contains discharge records for 97 gaging stations; tide 
summaries for 4 stations; stage and contents for 33 
lakes and reservoirs; water quality for 91 surface-water 
sites. Also included are data for 63 crest-stage partial- 
record stations, 13 tidal crest-stage gages, and 82 low- 
flow partial-record stations. 


155,711 
PB91-800714/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Biodeterioration of Oil Spills. January 1981-Sep- 
tember 1991 (Citations from the NTIS Database). 
Rept. for Jan 81-Sep 91. 

Aug 91, 52p 

Supersedes PB90-867011. 


155,715 


General 


The bibliography contains citations concerning the 
a of petroleum products, including hydro- 

, Oil spills, and beach pollution. Microbial deg- 
radation of petroleum products on land, on the surface 
of the water, and underwater are discussed. Compost- 
ing techniques and genetic engineering to facilitate oil 
degradation are briefly cited. The effect of cold cli- 
mates on degradation speeds is studied. (Contains 
165 citations with title list and subject index.) 


155,712 
PB91-800870/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Activated Carbon: Utilization in Sewage and Indus- 
trial Waste Treatment. January 1980-September 
1991 (Citations from the NTIS Database). 

Rept. for Jan 80-Sep 91. 

Aug 91, 49p 

Supersedes PB90-853474. 


The bibliography contains citations concerning the use 
of activated carbon for the treatment of sewage and 
industrial wastes. Topics include performance evalua- 
tions at specific sites, engineering studies, and regen- 
eration techniques. Applications in sewage treatment, 
coal conversion, petrochemical, and various other in- 
dustries are presented. (Contains 160 citations with 
title list and subject index.) 


155,713 


PB91-921356/GAR PC A02/MF A01 


Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Guide to Pump and Treat Groundwater Remedi- 
ation Technology. 
Fact sheet. 
pon 6p EPA/540/2-90/018, OSWER-9380.7- 

1 


Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet summarizes how to use available hy- 
drogeological and chemical data to determine when, 
where, and how pump-and-treat technology can be 
used successfully to contain and remediate contami- 
nant plumes. It is based on Office of Research and 
Development’s Basics of Pump-and-Treat Ground- 
Water Remediation Technology, EPA/600/8-90/003. 


General 


155,714 
DE90004321/GAR PC A07/MF A01 
IWG Corp., San Diego, CA. 

Health and environmental effects document for oil 
shale, 1981. 

Progress rept. 

L. B. Gratt, W. R. Chappell, B. W. Perry, J. L. Feerer, 
and K. J. Berger. 13 Nov 81, 145p IWG-FR-082-01 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The initial effort of a continuing project to analyze the 
potential human health and environmental risks of a 
hypothetical one-million-barrels-per-day oil shale in- 
dustry has been completed as an aid in the formulation 
and management of a program of environmental re- 
search. Readily available knowledge has been com- 
piled and uncertainties regarding the risks have been 
established with appropriate research recommenda- 
tions to reduce uncertainties in critical areas. 190 refs., 
5 figs., 42 tabs. (ERA citation 15:009182) 


155,715 

DE91011368/GAR 

Oak Ridge National Lab., TN. 
Volatile organic compounds in contaminated soils: 
The nature and validity of the measurement proc- 


ess. 

R. L. Siegrist. 1991, 299 CONF-910846-2 

Contract ACO5-840R21400 

American Chemical Society (ACS) Fuels Division 
meeting, Washington, DC (USA), 26-31 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 
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ENVIRONMENTAL POLLUTION & CONTROL 


General 


A wide variety of volatile organic compounds (VOCs) 
such as toluene and trichloroethene routinely appear 
as principal pollutants in contaminated sites. As part of 
the site assessment and environmental restoration 
process, quantitative determination of soil VOCs is re- 
— While accurate and precise measurements are 

red, the validity of the current process in which a 
discrete sample is collected and a 1 to 5 g subsample 
is analyzed for a suite of organic compounds of widely 
different properties is questionable. Research has 
demonstrated that the soil VOC measurement process 
is complex and current, commonly employed practices 
can lead to substantial measurement errors. For exam- 
ple, (minus)100 to +25% bias can occur in measure- 
ments of some soil VOCs. Knowledge of VOC behav- 
ior in soils and the measurement process continues to 
expand and advances are being made in sampling and 
analysis techniques. Further research is needed to 
enable development of a valid soil VOC measurement 
process. 20 refs., 4 figs., 2 tabs. 


155,716 

DE91012142/GAR 

Oak Ridge National Lab., TN. 
Site investigation report and corrective action pian 
for the former Y-12 fuel station at buildings 9754 
and 9754-2, Oak Ridge Y-12 Plant, Oak Ridge, Ten- 


nessee. 
J. M. Eaton, and E. M. Ingram. Mar 91, 182p Y/SUB- 
91-TJ997C/6 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 


This report represents the Site Investigation Report/ 
Corrective Action Plan (SIR/CAP) for Tanks 0439-U, 
0440-U, 2073-U, 2074-U, and 2075-U at the Y-12 Fuel 
Station (Buildings 9754/9754-2) of the Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee. The nearby Garage 
Underground Tanks (0834-U and 0835-U) have been 
included within the RCRA closure program, and are 
dealt with elsewhere. This report documents results of 
investigations subsequent to Initial Site Characteriza- 
tion of the petroleum releases from the underground 
storage tanks (USTs), the release site, and the sur- 
rounding area for soil and groundwater contamination 
in order to conduct remedial actions, if required. This 
report is written in accordance with regulatory require- 
ments of the Tennessee Department of Health and 
Environment (TDHE) Rule 1200-1-15-.06 and of the 
United States Environmental Protection Agency (EPA) 
regulations promulgated under 40 CFR 280. 24 refs., 
14 figs., 6 tabs. 
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155,717 
DE$1012173/GAR PC A03/MF A01 
Western Energy Co., Colstrip, MT. 

Environmental assessment: Advanced coal con- 
version process demonstration project. Clean 
Coal ee ie ram. 

Mar 91, 42p /EA-0469 

Sponsored by Department of Energy, Washington, DC. 


The proposed Federal action is DOE providing cost- 
shared financial assistance to Western Energy Com- 
pany (WECO) for design, construction, and operation 
of a facility that would use an advanced coal conver- 
sion technol to produce 46 tons per hour (tph) of an 
improved quality fuel. The objective of the process is to 
enhance the thermal value and environmental accept- 
ability of subbituminous coals and lignite. The demon- 
stration has been scaled large enough to generate suf- 
ficient data from design, construction, and operation to 
enable private industry to assess the potential for com- 
mercial application of the Advanced Coal Conversion 
Process (ACCP) technology. This project is one of a 
number of demonstrations planned to be conducted to 
achieve the objectives of the CCT Program. Success- 
ful future commercial application of the ACCP technol- 
ogy could result in reduced atmospheric emissions in 
regions where the improved quality coal product is 
burned. Economic benefits would accrue in the form of 
lower costs to utilities that use the improved fuel in- 
stead of retrofit pollution control equipment. Potential 
environmental impacts are discussed. 4 figs., 2 tabs. 


155,718 
DE91012491/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Threatened Area Database System (TADS) com- 
uter program. 
. Yurconic, and D. H. Denham. Apr 91, 19p PNL- 
SA-18690, CONF-910434-4 
Contract ACO6-76RL01830 
Topical meeting on emergency preparedness and re- 
sponse (3rd), Chicago, IL (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 
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The Threatened Area Database System (TADS) was 
developed to provide rapid identification of threatened 
areas (population areas, site boundaries and facilities) 
from a potential hazardous material release. As part of 
the Emergency Management Support System at the 
US Department of Energy’s Hanford Site, TADS is part 
of a computer-based assessment system that pro- 
vides information to personnel who would respond to a 
Hanford emergency. 2 figs. 


155,719 

DE91012731/GAR 

EG and G idaho, Inc., Idaho Falls. 
Wright-Patterson Air Force Base PCB inventory, 
assessment, and cleanup —- summary. 

A. M. Boehmer, and D. C. Freund. Apr 91, 29p EGG- 
M-91215, CONF-9103175-Summ 

Contract AC07-761D01570 

1991 Polychlorinated Bephenyl (PCB) forum, Houston, 
TX (USA), 25-26 Mar 1991. Sponsored by Department 
of Energy, Washington, DC. 


Wright-Patterson Air Force Base (WPAFB), of the 
United States Air Force (USAF) Air Force Logistics 
Command, requested Department of Energy, Idaho 
Operations Office (DOE-ID) assistance through the 
Idaho National Engineering Laboratory (INEL) in char- 
acterizing and remediating polychlorinated biphenyl 
(PCB) spill sites at the base. In addition, WPAFB re- 
quested assistance in identifying PCB-filled and PCB- 
contaminated equipment at WPAFB in Dayton, Ohio. 
This paper presents a summary of the work completed 
to date on this project. The objective of the project was 
to provide the technical management, manpower, and 
services required to: characterize and clean up select 
PCB spill sites; identify, sample, and label oil-filled 
equipment (typically electrical and hydraulic); and 
prioritize for removal, retrofill, or chemical detoxifica- 
tion the PCB-filled and PCB-contaminated transform- 
ers at WPAFB. 10 figs. (ERA citation 16:020277) 
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155,720 

DE91012804/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Current methods of handling less-than-detectable 
measurements and detection limits in statistical 
analysis of environmental data. 

C. L. Hertzler, C. L. Atwood, and G. A. Harris. Sep 
89, 70p EGG-SARE-8609 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


A search was made of statistical literature that might 
be applicable in environmental assessment contexts, 
when some of the measured quantities are reported as 
less than detectable (LTD). Over 60 documents were 
reviewed, and the findings are described in this report. 
The methodological areas considered are parameter 
estimation (point estimates and confidence intervals), 
tolerance intervals and prediction intervals, regression, 
trend analysis, comparisons of populations (including 
two-sample comparisons and analysis of variance), 
and goodness of fit tests. The conclusions are summa- 
rized at the end of the report. 68 refs., 1 tab. 
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155,721 

DE91012822/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Communicating with public and scientific audi- 
ences: Are they really any different. 

R. H. Gray, and T. L. Brown. Apr 91, 26p PNL-SA- 
18454, CONF-9104190-2 

Contract ACO6-76RL01830 

South ‘91: hazardous waste, hazardous materials/haz- 
ardous materials control (HWHM/HMC) conference, 
Houston, TX (USA), 24-26 Apr 1991. Sponsored by 
Department of Energy, Washington, DC. 


Efforts to communicate the results of environmental 
studies and involve the public in environmental deci- 
sions have increased nationwide. Outreach efforts on 
the US Department of Energy’s Hanford Nuclear Site 
have drawn on a broad spectrum of communications 
media including technical articles (open literature and 
symposium publications, annual and topical reports); 
information brochures; video productions; interactive 
exhibits; presentations at scientific, technical, civic and 
other public meetings; and, more recently, proactive 
interactions with the news media and local, state, and 
federal agencies. In addition, plans are being made for 
representatives of local communities to operate offsite 
sampling stations in Hanford’s environmental monitor- 
ing network. All major environmental programs, such 
as the current five-year effort to reconstruct past radio- 
logical doses to offsite human populations, are con- 


ducted with open public participation. This presenta- 
tion describes Hanford’s public outreach efforts, our 
successes and failures, and the lessons learned. 9 
refs., 4 figs. 


155,722 

DE91012901/GAR 

Oak yoo National Lab., TN. 
Oak Ridge National Laboratory Review. Volume 
23, No. 4, 1990. 

C. Krause. 1990, 77p ORNL/RE-23-No.4 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Feature articles for this edition of the ORNL Review 
include: a description of the ORNL study on the envi- 
ronmental impact of the US research stations in Ant- 
arctica; a description of tribiology, the science of fric- 
tion, wear, and lubrication, and how ORNL researchers 
are trying to reduce energy lost to friction; a description 
of amorphous solids, and the techniques used to in- 
a them; and a description of the acid rain study 
NAPAP, the National Acid Precipitation Assessment 
Program, and ORNL’s contribution to the study. The 
Review also contains a listing of awards and appoint- 
ments of ORNL employees, a description of educa- 
tional activities sponsored by ORNL, updates on R&D 
projects, and a listing of highlights, both in research 
programs and technology transfer. A description of the 
Shared Research Equipment (SHaRE) program con- 
cludes the issues. 
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155,723 
DE91012993/GAR 

Oak Ridge National Lab., TN. 
ee Regulatory Update Table, April 


PC A06/MF A01 


L. M. Houlberg, G. T. Hawkins, and M. S. Salk. May 
91, 110p ORNL-6658/R3 

Contract AC05-840R21400 

Environmental Sciences Division Publication No. 3643. 
Sponsored by Department of Energy, Washington, DC. 


The Environmental Regulatory Update Table provides 
information on regulatory initiatives of interest to DOE 
operations and contractor staff with environmental 
management responsibilities. The table is updated 
each month with information from the Federal Register 
and other sources, including direct contact with regula- 
tory agencies. Each table entry provides a chronologi- 
cal record of the rulemaking process for that initiative 
with an abstract and a projection of further action. 


155,724 

DE91012996/GAR 

Oak Ridge National Lab., TN. 

Stability of explosives in environmental water and 

soil samples. 

M. P. Maskarinec, C. K. Bayne, L. H. Johnson, S. K. 

=" and R. A. Jenkins. Jan 91, 98p ORNL/TM- 
1770 


Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 
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This report focuses on data generated for the purpose 
of establishing the stability of HMX, RDX, TNT, and 
DNT explosives in environmental water and soil sam- 
ples. The study was carried out over a one year time 
frame and took into account as many variables as pos- 
sible within the constraints of budget and time. The ob- 
jectives of the study were: (1) to provide a data base 
which could be used to provide guidance on pre-ana- 
lytical holding times for regulatory purposes; and (2) 
and to provide a basis for the evaluation of data which 
is generated outside of the currently allowable holding 
times for quality assurance purposes. The experimen- 
tal design consisted of three water samples and three 
soil samples. The water samples were distilled-in- 
glass water, a ground water, and surface water. The 
soil samples were a US Army Toxic and Hazardous 
Materials Agency soil, a Captina silt loam from Roane 
County, Tennessee, and a McLaurin sandy loam from 
Stone County, Mississippi. The analytes consisted of 
four explosives HMX, RDX, TNT and DNT. Several ap- 
proaches were taken to estimate the MHTs for each 
explosive because a standard definition for MHT has 
not been adopted by the Environmental Protection 
Agency (EPA). First, a procedure recommended by the 
American Society for Testing and Materials (ASTM) 
was modified and applied to the data base. Secondly, 
a procedure developed by Environmental Science and 
Engineering (ESE) for the analysis of a similar data 
base was applied. This report is intended to summarize 
the findings of the study in such a way as to allow indi- 





vidual decisions to be made regarding the quality of 
environmental data. The use of the data base may well 
be different for analyses conducted under RCRA, for 
example, than for those conducted under NPDES 
permit requirements. For this reason, the summary sta- 
tistics for each replicate analysis is presented in the 
appendices of this report. 18 refs., 4 figs., 14 tabs. 


155,725 
DES$1013033/GAR PC A03/MF A01 


a Inst. of Tech., Klamath Falls. Geo-Heat 
inter. 
= pump turbine oil environmental evalua- 


n. 
G. Culver. Apr 91, 46p DOE/ID/13040-T1 

Contract FG07-901D13040 

Sponsored by Department of Energy, Washington, DC. 


In Oregon low-temperature geothermal injection well 
construction, siting and receiving formations requires 
Fey by the Water Resources Department 
(OWRD). In addition, the Oregon Department of Envi- 
ronmental Quality (ODEQ) has regulations concernin 
injection. Conversations with the OWRD and ODE 
representatives indicated they were very concerned 
about the potential for contamination of the geother- 
mal (and cooler but hydraulically connected) aquifers 
by oils and grease. Their primary concern was over the 
practice of putting paraffin, motor oils and other hydro- 
carbons in downhole heat exchanger (DHE) wells to 
prevent corrosion. They also expressed considerable 
concern about the use of oil in production well pumps 
since the fluids pumped would be injected. Oregon 
(and Idaho) prohibit the use of oil-lubricated pumps for 
public water supplies except in certain situations 
where non-toxic food-grade lubricants are used. Since 
enclosed-lineshaft oil-lubricated pumps are the main- 
Stay of direct-use pumping equipment, the potential for 
restricting their use became a concern to the Geo- 
Heat Center staff. An investigation into alternative 
pump lubrication schemes and development of rebut- 
tals to potential restrictions was proposed and ap- 
proved as a contract task. (SM) 


155,726 

DE91013053/GAR PC A04/MF A01 
EG and G Energy Measurements, Inc., Goleta, CA. 
Santa Barbara Operations. 

Endangered les Program, Naval Petroleum 
Reserves in California. Annual report, FY 1989. 
Progress rept. 

Dec 90, 67p EGG-10617-2083 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 


The Naval Petroleum Reserves in California (NPR-C) 
are operated by the US Department of Energy (DOE). 
Construction and development activities, which are 
conducted at Naval Petroleum Reserve No. 1 (NPR- 
1), potentially threaten the continued existence of four 
federally-listed endangered species: the San Joaquin 
kit fox, ((ital Vulpes macrotis mutica)), blunt-nosed 
leopard lizard ((ital Gambelia silus)), giant kangaroo rat 
((ital Dipodomys ingens)), and Tipton kangaroo rat 
((ital Dipodomys nitratoides nitratoides)). All four are 
protected under the Endangered Species Act of 1973, 
which declares that it is the policy of Congress that all 
Federal departments and agencies shall seek to con- 
serve endangered and threatened species and shall 
utilize their authorities in furtherance of the purposes 
of the Act. DOE is also obliged to determine whether 
actions taken by their lessees on Naval Petroleum Re- 
serve No. 2 (NPR-2) will have any detrimental effects 
on endangered species or their habitats. The major ob- 
jective of the Endangered Species Program on NPR-1 
and NPR-2 is to provide DOE with the scientific exper- 
tise and continuity of programs necessary for contin- 
ued compliance with the Endangered Species Act. The 
specific objective of this report is to summarize 
progress and results of the Endangered Species Pro- 
gram made during FY 1989. 5 figs., 16 tabs. 


155,727 
DE91013135/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Environmental impacts on increased hydorelectric 
development at existing dams. 

S. F. Railsback, G. F. Cada, C. H. Petrich, M. J. Sale, 
and J. A. Shaakir-Ali. Apr 91, 61p ORNL/TM-11673 
Contract AC05-840R21400 

Environmental Sciences Division Publication No. 3585. 
Sponsored by Department of Energy, Washington, DC. 


This report has been prepared in support of the Na- 
tional Energy Strategy (NES) to examine the potential 


ENVIRONMENTAL POLLUTION & CONTROL 


environmental effects of an initiative to enhance the 
development of hydropower at existing dams. This ini- 
tiative is being considered by the US Department of 
Energy (DOE) as a way to increase energy resources 
that are domestic, renewable, and environmentally ac- 
ceptable. The initiative would promote both the up- 
grading (increasing the capacity and energy produc- 
tion) of existing hydropower projects and retrofitting 
hydropower (constructing new projects) at existing 
dams. The hydropower development that would result 
from this proposed initiative would be in addition to the 
growth in hydropower production that is expected to 
occur without it. This report compares the environmen- 
tal effects of the proposed hydropower initiative with 
the effects of producing the same amount of power 
using the energy sources that the additional hydropow- 
er would likely replace. The impacts of increased 
power production at existing dams are compared with 
impacts of two likely alternative electric power 
sources. Because the hydropower resulting from a 
proposed initiative is most likely to offset use of new or 
existing fossil-fueled generation and hydropower at 
new dams, the impacts of these other energy sources 
are compared with the impacts of the initiative. 33 
refs., 7 figs., 2 tabs. 


155,728 
DE91013411/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Differeniation of Arociors in environmental sam- 
ples using negative ion chemical ionization (NICI) 
mass spectrometry. 

C. Y. Ma, C. K. Bayne, and M. P. Maskarinec. 1991, 
12p CONF-9105181-12 

Contract ACO5-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Environmental samples suspected of containing poly- 
chlorinated biphenyls (PCB) and analyzed by EPA 
Method 8080 frequently contain non-PCB compo- 
nents, such as phthalates, PAH’s, or organochlorine 
pesticides. The presence of these interferences can 
often obscure the GC/ECD patterns and cause prob- 
lems in differentiating the Aroclor types by visual in- 
spection. Since Method 8080 requires the identifica- 
tion of Aroclor types in order to trace the sources of 
PCB occurrences, NICI detection was used to provide 
additional parameters for discriminating PCB con- 
geners from interferences. In this study, a pattern rec- 
ognition method has been developed to classify the 
types of Aroclors for environmental samples. A com- 
puter program written in BASIC has been implemented 
to facilitate Aroclor classification using the NICI ion 
abundance measurement for PCB congeners. NICI 
measurements on Aroclor standards were used as 
training data set to develop classification methods for 
environmental samples. PCB contaminated oil or soil 
samples were either extracted of diluted with hexane 
and analyzed in the same manner as the standards. 
This sequential classification method classified all Aro- 
clors in the training set correctly. A set of 15 environ- 
mental samples with known Aroclor types were also 
correctly classified. 


155,729 
DE91014220/GAR 
Oak Ridge National Lab., TN. 
Evaluation of impacts on wetlands: do NEPA anal- 
a integrate wetland protection requirements. 

. M. Reed, M. S. Salk, and J. W. Webb. 1991, 20p 
CONF-9104140-3 
Contract AC05-840R21400 
Annual conference of the National Association of Envi- 
ronmental Professionals (NAEP) and National Environ- 
mental Protection Agency (NEPA) (16th), Baltimore, 
MD (USA), 28 Apr - 1 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The impacts of federal projects on wetlands should be 
included in documents prepared to comply with the 
National Environmental Policy Act (NEPA). NEPA as- 
sessments of impacts on wetlands are often related to 
requirements of other laws, regulations, and executive 
orders, such as permitting requirements under Section 
404 of the Clean Water Act and those contained in Ex- 
ecutive Order 11990, Protection of Wetlands. This 
paper reviews recent NEPA environmental impact 
statements that contained assessments of impacts on 
wetlands or that involved projects likely to affect wet- 
lands. It covers documents prepared by several feder- 
al agencies, including the Army Corps of Engineers, 
Department of Energy, Federal Highway Administra- 
tion, Soil Conservation Service, and Tennessee Valley 
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155,731 


General 


Authority. The extent and depth of analyses of wet- 
lands issues was found to be highly variable, both 
within and among agencies. Most analyses did not 
provide adequate geographical or ecological context 
for —— project impacts and addressing cumula- 
tive effects. Indirect impacts on wetlands were gener- 
ally ignored. Frequently agencies did not identify feder- 
al and state requirements for wetlands protection. 
NEPA analyses of wetlands impacts could integrate 
wetlands protection requirements more successfully 
by a those requirements in a national, region- 
al, and local context. Wetlands protection goals, in- 
cluding no net loss, would be more effectively met if 
both direct and indirect impacts were addressed and 
measures were included to ensure that proposed miti- 

ation is implemented successfully. 7 refs., 1 tab. 
fERA citation 16:020339) 


155,730 
DE91014239/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

NEPA and the Endangered Species Act: Comple- 


mentary approaches or regulatory excess. 

M. S. Salk, and L. N. McCold. 1997 21p CONF- 
9104140-2 

Contract ACO5-840R21400 

Annual conference of the National Association of Envi- 
ronmental Professionals (NAEP) and National Environ- 
mental Protection rt (NEPA) (16th), Baltimore, 
MD (USA), 28 Apr - 1 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The National Environmental Policy Act (NEPA) of 
1969, as amended, provides a broad mandate requir- 
ing protection of human health and the natural environ- 
mental, while the Endangered Species Act (ESA) of 
1973, as amended, has a much narrower mandate. 
NEPA’s purpose is to “prevent or eliminate damage to 
the environment and biosphere(hor ellipsis),” while the 
ESA’s is to provide “‘a means whereby the ecosystems 
upon which endangered ies and threatened spe- 
cies depend may be conserved” and a “a program for 
the conservation of such endangered species and 
threatened species(hor ellipsis)” NEPA’s current role 
in improving the quality of decision making by federal 
agencies with respect to environmental matters is a 
matter of some debate. This discusses several 
ways in which NEPA provides protection for rare spe- 
cies beyond that provided by the ESA including public 
involvement, consideration of rare plant species, con- 
sideration of species which are not federally listed, 
consideration of incremental actions of federal agen- 
cies, and discussion of alternative means to accom- 
plish the goal of a projected action. 3 refs. 


155,731 

DE91619573/GAR PC A10/MF A02 
International Atomic Energy Agency, Seibersdorf (Aus- 
tria). Labs. 

RIAL: Agency’s laboratories at Seibersdorf and 
VIC. 1989 annual report. 

Progress rept. 

Nov 90, 208p IAEA-AL-033 

U.S. Sales Only. 


This Annual Report of the Agency’s Laboratories 
(RIAL) is an internal, unedited document which de- 
scribes in a more extensive form then the official 
Annual Report of the Agency-GC(XXXIV)/915 the ac- 
tivities which were performed at the IAEA’s Laborato- 
ries at Seibersdorf and VIC in 1989. The Agency’s Lab- 
oratories were involved in 1989 in 24 individual 
projects related to 14 subprogrammes i.e., in Soil Fer- 
tility; in Plant Breeding and Genetics; in Animal Health 
and Production; in Insect and Pest Control; in Agroche- 
mical and Residues; in Nuclear Measurements and In- 
strumentation; in Nuclear Medicine; in Emergency 
Planning and Preparedness; in Chemistry; in Human 
Health; in Environmental Assessment and Protection; 
in Dosimetry; in Development of Water and Mineral 
Resources; in Safeguards Support. The Laboratories 
continued their efforts in integrating training activities 
with R and D carried out within the frame of co-ordinat- 
ed research programmes or technical co-operation 
projects. The has predominantly been of applied 
nature, although exceptions existed in some fields 
(e.g. plant breeding). Scientific services were also pro- 
vided to many programmes, the most noteworthy one 
being the analytical work of the Saf is Analytical 
Laboratories entirely performed for benefit of the 
Agency’s safeguards programme. The training activi- 
ties continued to increase and in 1989 RIAL received a 
total of 102 fellows from developing countries, corre- 
sponding to the record figure of 382 man-months of 
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General 


—- In 1989 the Laboratories hosted two training 

rses in agricultural disciplines. They were the 
“PAO/IAEA Interregional an Course on the In- 
duction and Use of Mutations in Plant Breeding” and 
the “FAO/IAEA Interregional Training Course on the 
Use of Isotope and Radiation Techniques in Studies 
on Soil-Plant Relationships with Emphasis on Biologi- 
cal Nitrogen Fixation”. Refs, figs and tabs. (Atomindex 
citation 22:019935) 


155,732 

MIC-91-03605/GAR PC E19/MF E01 
WMS Associates Ltd., Fredericton (New Brunswick). 
Salisbury-North 345 kV transmission line: EIA 
study report. 

c1990, 534p 

Contents: Vol. 1: Main report -- vol. 2: Appendices. 
French ed. 91-03604/7. 


Report of an environmental impact assessment of the 
proposed Salisbury-North 345kV transmission line 
from Salisbury to Belledune. Followin ng selection of the 
routes, an evaluation was conducted of the potential 
biophysical and socioeconomic impacts of the pro- 
posed development along the proposed route. This 
report describes the project; identifies valued environ- 
mental components (mammals, birds, fish, rare and 
endangered species, air and water quality) and study 
boundaries; describes the biophysical and socioeco- 
nomic setting; and assesses the impact on these of 
construction, operation/maintenance, accidental 
events, and cumulative effects. 


155,733 

MIC-91-03688/GAR PC E07/MF E01 
Prince Edward Island. Dept. of the Environment, Char- 
lottetown. 

Prince Edward — Dept. of the Environment: 
Annual report 1990. 

c1991, 41p 


Annual report of the Department, covering the activi- 
ties of the branches of environmental protection, water 
resources, fish and wildlife, and the Emergency Meas- 
ures Organization. Information is also given on the 
Round Table on Environment and Economy, the Envi- 
ronmental Advisory Council, the Environmental Co- 
ordinating Committee and. the provincial conservation 
strategy. An explanation of environmental impact as- 
sessment legislation and its application to the West 
Royalty industrial park and the new McCain food proc- 
essing facility at Carleton Siding is included as well, 
along with a list of projects with the dates when the 
proposal was received, the decision sent, and the 
Status of the decision. 


155,734 

MIC-91-03729/GAR PC E07/MF E01 
- rr and Protection. Quebec Region, Montre- 
al. 

In the forefront of the fight for our environment. 
c1990, 69p SSC-EN 40-395/1990, ISBN-0-662- 
57868-0 

Text in English and French (Bilingual). 


This booklet publicizes the work of the Quebec Re- 
ional Office of Environment Canada’s Environmental 
rotection Branch. It answers the most frequently 

asked questions on enforcing the law; controlling toxic 
substances, water and air pollution; Environment Can- 
ada’s responsibilities in waste management and con- 
taminated sites; and supporting the St. Lawrence 
action plan. 


155,735 

MIC-91-03737/GAR PC E07/MF E01 
Canadian Parks Service, Ottawa (Ontario). 

Initial environmental evaluation: Commercial 
trucking on the Kootenay Parkway. Draft. 

B. L. Beswick. c1990, 64p 


The Kootenay Parkway stretches the length of Koote- 
nay National Park, linking Alberta and the Columbia 
Valley in B.C. The parkway was originally constructed 
as a park road and transportation link, but since the 
1960s has been used by industry for commercial trans- 
port. This initial environmental evaluation (IEE) was 
prepared to examine the environmental implications of 
increased commercial transportation along the Koote- 
nay Parkway. The report describes the project; park 
policy and national park values; existing environment 
= pea ate impact, including the climate, geol- 

Sale oa laments soils, hydrology, vegetation, 
| wild the human use of the natural environment; 
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and ——e measures. Methods of public participa- 
tion, and a list of knowledge deficiencies and outstand- 
ing issues are also included. 


155,736 
MIC-91-03753/GAR PC E07/MF E01 
Alberta Environment, Edmonton. 

Alberta Environment: Annual report 1988-89. 
c1990, 82p 


Alberta Environment is divided into Financial, Adminis- 
tration, Policy and Planning Services, Environmental 
Protection Services, Water Resources Management 
Services and the Alberta Environmental Centre. This 
report surveys the activities of each of these branches 
as well as the divisions inside the Services. A financial 
statement is included. 


155,737 
MIC-91-03862/GAR PC E19/MF E01 
British Columbia Steel Task Force, Victoria. 
Development of poliution control criteria for inte- 
grated iron and steel production, vol. 2: Back- 
round report. 
. A. Lemmon. c1990, 556p ISBN-0-7726-1244-7 


BC is being considered as a site for an integrated iron 
and steel project, but does not have relevant pollution 
control criteria. This project was therefore commis- 
sioned to develop such criteria based on the most ad- 
vanced production processes and technology that 
would meet the majority of concerns for such a plant 
and identify pollution problems that would still exist. In- 
formation was gathered from federal and provincial 
governments in Canada and the US, Canadian steel 
companies, iron and steel associations, suppliers to 
the steel industry, and technical and trade journals. 
Plant visits were also made to Stelco at Nanticoke, and 
Dofasco at Hamilton, and discussions were held with 
the Ontario Ministry of the Environment. 


155,738 

MIC-91-03869/GAR PC E07/MF E01 
British Columbia Steel Task Force, Victoria. 
Development of pollution control criteria for inte- 
grated iron and steel production, vol. 1: Summary 


report. 
W. A. Lemmon. c1990, 65p ISBN-0-7726-1244-7 


Proposed pollution control criteria and a compliance 
monitoring regime were developed for an integrated 
iron and steel plant, based on the most commercially 
advanced production and pollution control technology. 
This volume summarizes pollution control criteria for a 
3-million-tonne capacity plant, expressed in concen- 
tration units. In the case of wastewater discharge of 
pollutants to the environment, process weight units are 
also used, normalized to kg per tonne of crude steel. In 
those cases where the pollution source creates fugi- 
tive-type pollutant discharges, pollution control meas- 
ures are proposed that would reduce them to the 
lowest level feasible. 


155,739 

MIC-91-03871/GAR PC E12/MF E01 
Celgar Expansion Review Panel, Vancouver (British 
Columbia). 

ae _ Review Panel: Final report. 

c1991 


Celgar Pulp Co. is proposing to expand its bleached 
kraft pulp mill on the Columbia River at Castlegar, B.C., 
using the best available environmental control technol- 
ogy to reduce discharges of most of the harmful sub- 
stances into the air and water from current levels, on 
an absolute basis. The review panel was appointed in 
June 1990 to conduct an independent public review of 
the environmental and associated social effects of the 
proposed expansion, including any effects that are ex- 
ternal to Canadian territory. This final report covers the 
process up to the production of this report, as well as 
the main issues involved in the expansion. These in- 
clude wood chip supply, transportation, pulp mill proc- 
ess, water quality and aquatic resources, air quality, 
and economic, social and community issues. Com- 
ments on the review process are also included. 


155,740 

MIC-91-03874/GAR PC E07/MF E01 
British Columbia Round Table on Environment and 
ae Victoria. 

Sustainable communities. 

c1991, 26p ISBN-0-7726-1254-4 


This paper reflects a consensus by the Round Table 
members on a number of major issues and options re- 


lated to sustainable communities including environ- 
mental ethics, air quality, water quality, waste manage- 
ment, quality of land, and land use allocation. 


155,741 

MIC-91-03918/GAR PC E12/MF E01 
Saskatchewan. Environmental Assessment Review 
Commission, Regina (Canada). 

Environmental challenges. 

c1991, 119p 


The Commission was established in August 1990 to 
review the current Saskatchewan environmental and 
review process and the Environmental Assessment 
Act. The review was to include recommendations, 
changes to the process and legislation as well as 
background and rationale for each suggestion. This 
report provides a theoretical perspective, specific rec- 
ommendations for policy and site-specific EA process- 
es, and a detailed discussion of particular issues, with 
a proposal to implement the suggested reforms. Spe- 
cific issues addressed include standing, stakeholder 
funding, confidentiality, retroactivity, compliance and 
enforcement, and interjurisdictional issues. 


155,742 

MIC-91-04049/GAR PC E07/MF E01 
Ontario. Air Resources Branch, Toronto. 
Contamination of vegetation by lead and other ele- 
ments in the vicinity of Toronto Refiners and 
— Ltd., 28 Bathurst Street, Toronto, 1986- 


Report no. ARB-105-88-Phyto. 
R. Rinne, and D. Day. c1990, 18p ISBN-0-7729- 
6281-2 


Surveys of vegetation and/or soil contamination have 
been conducted near Toronto Refiners and Smelters 
annually since 1972. In September 1986 and 1987, 
samples of Ailanthus foliage were collected from 11 or 
13 stations in the vicinity of the plant from sides of 
trees facing the company. Control samples were also 
collected in September of each year from 10 stations 
in the Gerrard Street Control Area in downtown D nagee 
to. In addition to vegetation sampling, soil samplin 
each station was carried out in 1986. Distance an de 
rection of sampling stations were calculated with refer- 
ence to the main baghouse. Samples were analyzed 
for lead, arsenic, cadmium and antimony. This report 
compares tree foliage results with those of earlier 
years and with ‘upper limits of normal’ guidelines. 
Comparisons are also made with other air quality moni- 
toring results. 


155,743 

MIC-91-04094/GAR PC E07/MF E01 
Indian and Northern Affairs Canada, Ottawa (Ontario). 
Arctic environmental strategy: An action plan. 
c1991, 49p SSC-R72-223/1991, ISBN-0-662-58299- 


3 
Text in English and French (Bilingual). 


The Arctic Environmental Strategy is a key component 
of the federal government’s Green Plan. This docu- 
ment sets out details of four specific programs to be 
carried out over the next 6 years. These include action 
on contaminants, waste, water and environment-econ- 
omy integration. Clear objectives and workplans were 
developed for each of these, together with a statement 
of the results to be achieved. 


155,744 

PB91-172957/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Information Resources Management. 
Information Systems Inventory (ISI), PC Version. 
User’s Guide. 

May 91, 54p EPA/DF/DK-91/089A 

For system on diskette, see PB91-507558. Super- 
sedes PB87-131009. 


The report is the User’s Guide for the IBM PC Version 
of the Information Systems Inventory (ISI). The ISI is 
maintained on an IBM PC and an Apple Macintosh and 
currently holds roughly 500 records. The ISI was de- 
veloped to enhance the Agency’s ability to track major 
information systems, facilitate the sharing of informa- 
tion across media and program boundaries and im- 
prove the Agency’s oversight of information systems 
development. For each system in the Inventory, the 
following information is included: system identification, 
descriptors of database content, and administrative 
data about access, and legal authorities. 





155,745 

PB91-175950/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Information Resources Management. 
Information Systems Inventory (ISI), Macintosh 
Version. User’s Guide. 

May 91, 46p EPA/DF/DK-91/091A 

For system on diskette, see PB91-507566. 


The report is the User’s Guide for the Apple Macintosh 
version of the Information Systems Inventory (ISI). The 
IS! database is maintained on both an Apple Mac- 
Intosh and an IBM PC and currently holds roughly 500 
records. The ISI was developed to enhance the Agen- 
cy’s ability to track major information systems, facili- 
tate the sharing of information across media and pro- 
gram boundaries and improve the Agency’s oversight 
of information systems development. For each system 
in the Inventory, the following information is included: 
system identification, descriptors of database content, 
~~ — data about access, and legal au- 
orities. 


155,746 

PB91-216192/GAR PC A03/MF A01 
Environmental Research Lab., Athens, GA. 

FATE: The Environmental Fate Constants Informa- 
tion System Database. 

H. P. Kollig, K. J. Hamrick, and B. E. Kitchens. Jul 
91, 29p EPA/600/3-91/045 

See also PB90-245606. Prepared in cooperation with 
Computer Sciences Corp., Athens, GA. 


A new online database, designated the FATE data- 
base, has been developed for the interactive retrieval 
of kinetic and equilibrium constants that are needed 
for assessing the fate of chemicals in the environment. 
The database contains values for twelve parameters, 
but may not contain a value for each parameter for 
each chemical. As of June 1991, the database con- 
tained values for about 200 chemicals. Unique fea- 
tures of the database include experimental data that 
are extracted only from primary references and perti- 
nent experimental conditions that are entered into the 
database to assure the user of the credibility and appli- 
cability of a value. A newly developed computer pro- 
gram is used to extrapolate hydrolysis rate constants 
to a standard format. Acidic, basic and neutral contri- 
butions are combined to calculate the overall hydroly- 
sis rate constant and the half-life of the chemical at 25 
C and pH 7. The data also are reported as second- 
order acidic and basic rates and a first-order neutral 
rate at 25 C. Products of transformation are listed for 
degradation processes when available. A newly devel- 
oped computerized expert system will be applied to 
compute accurate fate constant values. The expert 
system has the capability of crossing chemical bound- 
aries to cover all organic compounds. 


155,747 
PB91-216218/GAR PC A03/MF A01 
Robert S. Kerr Environmental Research Lab., Ada, 


Aseptic Sampling of Unconsolidated Heaving Soils 
in Saturated Zones. 

Book chapter. 

L. E. Leach, and R. R. Ross. 1991, 17p EPA/600/D- 
91/130 


Collecting undisturbed subsurface soil samples in non- 
cohesive, heaving sandy environments below the 
water table has been extremely difficult using conven- 
tional soil sampling equipment. Several modifications 
of the conventional hollow-stem auger coring proce- 


dures were adapted, which allowed collection of, 


depth-discreet soil samples in very fluid, heaving 
sands. These methods were used where accurate sub- 
surface characterization of the contamination of RCRA 
and CERCLA sites was essential. Cohesionless cores 
were consistently retrieved, aseptically extruded from 
the core barrel inside an anaerobic environmental 
chamber, and preserved in the field. The physical, 
chemical, and biological integrity of discreet soil inter- 
vals was maintained for laboratory analysis. Statistical 
analysis of repeated collection of soil samples from 
the same depth intervals in nearby boreholes was doc- 
umented. 


155,748 
PB91-216416/GAR PC A04/MF A01 
Oklahoma Univ., Norman. Dept. of Botany and Micro- 
biology. 
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UTAB Users Manual. Microcomputer Version. First 
Edition, 1991. 
J. E. Nellessen, and J. S. Fletcher. Jul 91, 60p EPA/ 
600/8-91/047 
— by Corvallis Environmental Research Lab., 


The UTAB database is a computerized information re- 
source that permits the rapid retrieval and comparison 
of data pertaining to the uptake, accumulation, translo- 
cation, adhesion, and biotransformation of both organ- 
ic chemicals and heavy metals by vascular plants. 
UTAB can be used to estimate the accumulation of ap- 
plied chemicals and their biotransformed products in 
vegetation. Data pertaining to a specific chemical, spe- 
cies, or process (uptake, translocation, etc.) can be 
obtained from the database. UTAB serves as a rapid 
means of accessing numerical data without reading 
the published papers from which the database was de- 
rived. The manual provides instructions for use of the 
microcomputer database UTAB. The UTAB database 
is designed for use with ‘dBASE IV’, commercial soft- 
ware available from the Ashton-Tate Corporation, Tor- 
rance, CA. The manual describes the contents of 
UTAB, dBASE IV commands required for use of UTAB, 
and the search procedures in sufficient detail to allow 
users of the manual to conduct database searches 
without additional references. 


155,749 
PB91-216499/GAR PC A03/MF A01 


— S. Kerr Environmental Research Lab., Ada, 


Toward a Better Understanding of the Complex 
Geochemical Processes Governing Subsurface 
Contaminant Transport. 

R. W. Puls. Jul 91, 17p EPA/600/M-91/013 
Presented at the ‘Transport and Mass Exchange Proc- 
esses in Sand and Gravel Aquifers: Field and Modeling 
Studies’ International Conference and Workshop, 
Ottawa, Canada, October 1-4, 1990. 


Identification and understanding of the chemical, phys- 
ical, and biological processes controlling subsurface 
contaminant migration is essential for making accurate 
predictions on the fate and transport of these constitu- 
ents. Remediation assessment requires these predic- 
tions where pollution from municipal and industrial ac- 
tivities has occurred, and for the responsible siting of 
waste isolation and storage facilities. Geochemical 
processes include ion-exchange, precipitation, organic 
Partitioning, chemisorption, aqueous complexation, 
and colloidal stability and transport. Current approach- 
es to quantify the effect of these processes on trans- 
port in a ground water system primarily involve labora- 
tory techniques. These include the use of closed static 
systems (batch experiments) and dynamic systems 
(column experiments) where a larger segment of the 
aquifer is investigated by analyzing the breakthrough 
profiles of reactive and non-reactive species. The 
latter approach may be more representative of in situ 
conditions than the former, however, when compared 
to large-scale field experiments both are still con- 
strained by: differences in scale, alteration of media 
during sample collection and use, and spatial variabili- 
ty. More field reactivity studies are needed to comple- 
ment established laboratory approaches for the deter- 
mination of retardation factors, scaling factors for labo- 
ratory versus field data, corroboration or confirmation 
of batch and column results, and for validation of sam- 
pling techniques. 


155,750 

PB91-507558/GAR CP DO2 
Environmental Protection Agency, Washington, DC. 
Office of Information Resources Management. 
Information Systems Inventory, (PC Version) (for 
Microcomputers). 

Data file. 

May 91, 1 diskette EPA/DF/DK-91/089 

System: IBM PC Compatible; MS DOS operating 
system, 2K. Supersedes PB87-131017. Other formats 
available as PB91-507566 (Macintosh Version). 

The datafile is on one 1.2M, 5 1/4 inch diskette, high 
density. File format: dBase/Clipper. Documentation in- 
cluded; may be ordered separately as PB91-172957. 


The Environmental Protection Agency (EPA) Informa- 
tion Systems Inventory (ISI) is maintained on both an 
Apple Macintosh and on an IBM PC which currently 
holds over 500 records. The ISI was developed to en- 
hance the Agency’s ability to track major information 
systems, facilitate sharing of information across media 
and program boundaries and improve the Agency’s 
oversight of information systems development. For 


155,753 


each system in the Inventory the following information 
is included: system identification, descriptors of data- 
base content, and administrative data about access, 
and legal authorities. The data file is for the IBM PC. 


155,751 

PB91-507566/GAR CP Do2 
Environmental Protection Agency, Washington, DC. 
Office of Information Resources Mana nt. 
Information Systems Inventory, ( losh Ver- 
sion) (for Microcomputers). 

Data file. 

Jun 91, 1 diskette EPA/DF/DK-91/091 

System: Apple Macintosh; Macintosh operating 
system, 2K. Other formats available as PB91-507558. 
The datafile is on one 720K, 3 1/2 inch diskette, 
double density. File format: Hypercard. Documentation 
included; may be ordered separately as PB91-175950. 


The Environmental Protection Agency (EPA) Informa- 
tion Systems Inventory (ISI) is maintained on both an 
Apple Macintosh and on an IBM PC which currently 
holds over 500 records. The ISI was developed to en- 
hance the Ai ’s ability to track major information 
systems, facilitate sharing of information across media 
and program boundaries and improve the a 
oversight of information systems development. For 
each system in the Inventory the following information 
is included: system identification, descriptors of data- 
base content, and administrative data about access, 
and legal authorities. The data file is for the Apple 
Macintosh. 
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155,752 

PB91-204727/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Clearinghouse on Health Indexes, Number 2, 1989. 
1989, 47p DHHS/PUB/PHS-91-1225 

Also available from Supt. of Docs. 


The bibliography is published four times each year. 
The compilation consists of citations of recent reprints 
or photocopies included in the Clearinghous on Health 
Indexes file of documents. Each citation in the ANNO- 
TATIONS Section is followed by a brief summary of 
the article. The period covered and the sources used 
in the compilation are clearly stated in each issue. Also 
presented is information about forthcoming confer- 
ences, notification of publication of previously cited 
forthcoming materials, new information sources, etc. 
Addresses of contributors and sponsoring organiza- 
tions for conferences are given in each Bibliography. 


158,753 

PB91-205377/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Div. of Vital Statistics. 

Instruction Manual, Part 5: Data Preparation of the 
Current Mortality Sample, 1991. 

Vital statistics data preparation. 

Feb 91, 28p 


The manual contains the basic instructions for use 
the National Center for Health Statistics (NCHS) when 
processing data for the 1991 Current Mortality Sample 
(CMS). The CMS is a 10 percent sample taken from 
the regular death file for each principal month of data 
submitted by the 50 States plus the cities of Washing- 
ton, D. C., and New York. Registration areas are re- 
quested to submit their regular data by the end of the 
month following the principal month of death in order 
for NCHS to select the sample. The report provides 
detailed NCHS specifications for CMS data prepara- 
tion of demographic and medical data contained on 
death certificates. Included are instructions for classifi- 
cation and machine entry, verification, and referral of 
coding and related problems. In addition, information 
on the processing schedule and features of the data 
entry equipment are included. 
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155,754 

PB91-205385/GAR PC A03/MF A01 

National Center for Health Statistics, Hyattsville, MD. 

Div. of Vital Statistics. 

Instruction Manual, Part 10: Classification and 

Coding Instructions for Induced Termination of 
nancy Records, 1991. 

Vital statistics data preparation. 

Jan 91, 48p 


The manual provides the Vital Statistics Cooperative 
Program (VSCP) data preparation specifications to be 
used by all registration areas that meet the VSCP 
standards (23 States and New York City) and the Na- 
tional Center for Health Statistics (NCHS) in preparing 
vital statistics data for Induced Termination of Preg- 
nancy (ITOP) events occurri ng in 1991. Only the mini- 
mum basic data set items (MBDS) are included and 
the item code structures provide the minimum level of 
detail acceptable for the VSCP. The item code struc- 
tures may vary by registration area so long as the mini- 
mum level of detail can be derived for publication of 
national statistical data. 


155,755 

PB91-205393/GAR PC A04/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Div. of Vital Statistics. 

Instruction Manual, Part 3A: Classification and 
Coding Instructions for Live Birth Records, 1991. 
Vital statistics data preparation. 

Jan 91, 58p 


The manual provides the Vital Statistics Cooperative 
Program (VSCP) data preparation specifications to be 
used by all —— areas (50 states, District of Co- 
lumbia, New York City, Puerto Rico, and Virgin Islands) 
and the National Center for Health Statistics (NCHS) in 
preparing vital statistics data for live birth events oc- 
curring in 1991. Only the VSCP minimum basic data 
set items are included and the item code structures 
provide the minimum level of detail acceptable for the 
VSCP. The item code structures may vary by registra- 
tion area so long as the minimum level of detail can be 
derived for publication of national vital statistics data. 


155,756 

PB91-205401/GAR PC A04/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Div. of Vital Statistics. 

Instruction Manual, Part 3B: Classification and 
Coding Instructions for Fetal Death Records, 1991. 
Vital statistics data preparation. 

Jan 91, 56p 


The manual provides the Vital Statistics Cooperative 
Program (VSCP) data preparation specifications to be 
used by all a eon areas (50 states, District of Co- 
lumbia, New York City, Guam, Puerto Rico, and Virgin 
Islands) and the National Center for Health Statistics 
(NCHS) in preparing vital statistics data for fetal death 
events occurring in 1991. Only the VSCP minimum 
basic data set items are included and the item code 
structures provide the minimum level of detail accepta- 
ble for the VSCP. The item code structures may vary 
by registration area so long as the minimum level of 
detail can be derived for publication of national vital 
statistics data. 


155,757 

PB91-213033/GAR PC AO5/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Anthropometric Reference Data and Prevalence of 
Overweight, United States, 1976-80. 

Vital and health statistics series. 

M. F. Najjar, and M. Rowland. Oct 87, 81p DHHS/ 
PUB/PHS-87-1688, ISBN-0-8406-0376-2 

Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-11/238. Library of 
Congress catalog card no. 87-600186. 


The report presents descriptive data for selected an- 
thropometric measurements and provides estimates of 
overweight and severe overweight by age, race, and 
sex. The information is from the second National 
Health and Nutrition Examination Survey, a national 
probability sample survey of the civilian, noninstitution- 
alized population of the United States, that was con- 
ducted during the period 1976-80. 


155,758 
PB91-213058/GAR PC A11/MF A03 
National Center for Health Statistics, Hyattsville, MD. 
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Current Estimates from the National Health Inter- 
view Survey, United States, 1987. 

Vital and health statistics series. 

C. A. Schoenborn, and M. Marano. Sep 88, 240p 
DHHS/PUB/PHS-88-1594, VHS/SER-10/166 

Also available from Supt. of Docs. See also PB91- 
pa og Library of Congress catalog card no. 65- 


The report includes estimates on incidence of acute 
conditions, episodes of persons injured, disability 
days, physician contacts, prevalence of chronic condi- 
tions, limitation of activity, hospitalizations, and as- 
sessed health status. Estimates are based on data col- 
lected in the National Health Interview Survey of 1987. 


155,759 


PB91-213934/GAR PC A06/MF A02 
National Center for Health Statistics, Hyattsville, MD. 
Anthropometric Data and Prevalence of Over- 
weight for Hispanics: 1982-84. 

Vital and health statistics series. 

M. F. Najjar, and R. J. Kuczmarski. Mar 89, 116p 
DHHS/PUB/PHS-89-1689, ISBN-0-8406-0403-3 

Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-11/239. Also avail- 
able from Supt. of Docs. Library of Congress catalog 
card no. 88-600356. 


The report presents descriptive data for selected an- 
thropometric measurements and provides estimates of 
overweight and severe overweight by age and sex. 
The information is from the Hispanic Health and Nutri- 
tion Examination Survey, a sample survey of selected 
groups of civilian noninstitutionalized Hispanic persons 
residing in the United States, that was conducted 
during the period 1982-84. 


155,760 


PB91-216556/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Revision of the U.S. Standard Certificates and Re- 
ports, 1989. 

Vital and health statistics series. 

G. C. Tolson, J. M. Barnes, G. A. Gay, and J. L. 
Kowaleski. Jun 91, 44p DFHS/PUB/PHS.91. 1465, 
ISBN-0-8406-0444-0 

Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-4/28. Library of Con- 
gress catalog card no. 90-13655. 


The report examines the procedures followed in the 
1989 revision of the U.S. Standard Certificates of Live 
Birth and Death; License and Certificate of Marriage; 
Certificate of Divorce, Dissolution of Marriage, or An- 
nulment; and Reports of Fetal Death and Induced Ter- 
mination of Pregnancy. It outlines the history and basic 
principles of the standard certificates and reports and 
describes the principal additions, modifications, and 
deletions of items. In addition, it discusses changes in 
the format of the standard certificates and reports as 
well as the implementation of the new certificates and 
reporting forms. 


155,761 


PB91-216564/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Advance Data from Vital and Health Statistics: 
Number 201. Characteristics of Persons with and 
=" Health Care Coverage: United States, 
Vital and health statistics series. 

P. Ries. 18 Jun 91, 13p 


In 1989 an estimated 33.9 million persons in the civil- 
ian noninstitutionalized population of the United States 
(13.9 percent) were reported to lack health care cover- 
age. This point-prevalence estimate represents an av- 
erage for 52 weeks of household interviews conducted 
by the U.S. Bureau of the Census for the National 
Health Interview Survey (NHIS). It is a measure of a 
person’s coverage status at the time of the interview. 
Non at any time prior to the interview. Noncoverage 
was relatively higher for younger persons, males, per- 
sons who are not white, those with low incomes, per- 
sons 18 years of age and over who were unemployed 
or had less than 12 years of education, residents of the 
South and West Regions of the country, and residents 
of central cities in metropolitan statistical areas 
(MSA’s). 


Health Care Needs & Demands 


155,762 

AD-A237 029/4/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 
Measuring the Efficient Utilization of Medical Per- 
sonnel at Navy Military Treatment Facilities. 
Master’s thesis. 

T. G. Mihara. Jun 90, 138p 


The utilization of personnel at individual Naval hospi- 
tals is evaluated using a methodology classified as 
data envelopment analysis (DEA), which is a math pro- 
—* technique that determines the efficiency of 
a facility from a set of variables that measure the utili- 
zation of a set of inputs which produce a set of outputs. 
Since manpower categories comprise the inputs that 
produce health care output, the utilization of medical 
personnel at a particular MTF can be compared to 
those facilities that are determined to be more techno- 
logically efficient. The structural equations for person- 
nel are calculated from the data of those hospitals that 
have above-average efficiency by means of a three- 
stage least squares procedure. First, physician re- 
quirements are determined from workload and benefi- 
ciary demand. The number of physicians then affect 
the numbers of professional support staff including 
other health-care officers, enlisted, and civilian per- 
sonnel. In other words, the optimal composition of per- 
sonnel in terms of output can be determined from the 
structural equations of hospitals that are efficient. Pro- 
posals are made to identify specific differences among 
MTFs in cross-sectional data. 


Health Care Utilization 


155,763 

PB91-204685/GAR PC A04/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Physician Contacts e Sociodemographic and 
Health Characteristics, United States, 1982-83. 

Vital and health statistics series. 

P. W. Ries. Apr 87, 71p DHHS/PUB/PHS-87- 1589, 
ISBN-0-8406-0360-6 

Also available from Supt. of Docs. Also pub. as Nation- 
al Center for Health Statistics, Hyattsville, MD. rept. 
no. VHS/SER-10/161. Library of Congress catalog 
card no. 86-600391. 


Estimates of the use of physician services are present- 
ed by the health and sociodemographic characteristics 
of the patients, the type of physician contacted, wheth- 
er the patient actually talked to or saw the physician 
during the contact, the place of contact, the reason for 
the choice of a particular place or physician, the pa- 
tient’s travel time to the place of contact, the health 
conditions discussed, whether surgery was performed, 
and the weekly and annual patterns of contacts. Also 
presented are estimates of the annual use of physician 
services and the interval since the person last saw a 
physician. All estimates are of the U.S. civilian noninsti- 
tutionalized population and are exclusive of contacts 
which occurred during overnight hospital stays. 


Health-Related Costs 


155, 764 

AD-A236 626/8/GAR PC A03/MF A01 
Army Health Care Studies and Clinical Investigation 
Activity, Fort Sam Houston, TX. 

Analysis of Champus Per Capita Mental Health Ex- 
penditures and Utilization for Beneficiaries Less 
Than Eighteen Years. 

Final rept. Jan-Mar 91. 

S. A. Optenberg. 1 Apr 91, 23p Rept no. HCSCIA- 
CR91-003 


This Consultant Report is a longitudinal examination of 
CHAMPUS mental health per capita expenditures and 
utilization for eligible beneficiaries less than 18 years in 
the Fort Bragg, NC, Fort Stewart, GA, and Fort Camp- 
bell, KY Army catchment areas. The overall study 
period was from October, 1987 to February, 1991. In 
August, 1989 the Army Medical Department contract- 
ed with the state of North Carolina to provide all mental 





health services to these eligible beneficiaries in the 
Fort Bragg catchment area. The effect of this demon- 
stration project on the rate of increase in government 
mental health per capita expenditures was examined 
in detail. Prior to the demonstration project at Fort 
Bragg, mental health per capita expenditures for eligi- 
ble beneficiaries under age 18 appeared stabilized and 
demonstrated only a relatively low monthly rate of in- 
crease of $55/1000 beneficiaries. Following initiation 
of the demonstration project, this monthly rate of in- 
crease rose dramatically to $812/1000 beneficiaries 
by the mid point of the post demonstration project 
period, or a 1,472% change. This rapidly escalating 
upward trend was also demonstrated when per capita 
utilization was examined. 


Health Services 


155,765 

PB91-209841/GAR PC A04/MF A01 
North Carolina Univ at Chapel Hill. Program for Inter- 
national Training in Health. 

List of Free Materials in Family Planning/Maternal 
and Child Health, 1990, Fourth Edition. 

INTRAH training information packet. 

P. Maglaque, and C. Murphy. 1990, 69p AID-PN- 
ABG-773 

Contract AID/DPE-3031-Z-00-9024-00 

Sponsored ee for International Development, 
Washington, DC. Office of Population. 


The materials list contains the following sections: The 
Family Planning section contains materials on all as- 
pects of family planning; Maternal and Child Health 
contains materials on public health and treatment as- 
pects of maternal and child health, including pregnan- 
cy and childbirth, maternal nutrition, breastfeeding and 
infant nutrition, and diarrhea and communicable dis- 
ease prevention and control in children; The Primary 
Health Care Section contains materials on water and 
sanitation, diarrhea and ORT programs, nutrition, com- 
municable disease prevention and control, community 
health, and health education and communication; The 
AIDS section includes materials on AIDS transmission, 
prevention, detection, counseling, program and policy 
planning, and health care of persons infected with 
AIDS; The Population section contains materials that 
describe and/or update demographic aspects of de- 
velopment, including national population programs, 
country case studies and country profiles; The Devel- 
opment section are materials on economic, environ- 
mental, social and health aspects of development; and 
the Information Sources section includes information 
on databases, publications catalogs, periodicals lists, 
descriptive bibliographies, other resource guides, and 
materials about information management. 


INDUSTRIAL & 
MECHANICAL 
ENGINEERING 


Laboratory & Test Facility Design & 
Operation 


155, 766 

AD-A236 578/1/GAR PC A05/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Underwater Concrete Inspection Equipment. 

Final rept. Oct 86-Sep 90. 

A. Smith, D. Goff, and C. Rhoads. Apr 91, 86p Rept 
no. NCEL-TN-1828 


This report describes the development of three spe- 
cialized instruments for the underwater nondestructive 
testing of concrete waterfront structures. One instru- 
ment is a magnetic rebar locator that locates rebar in 
concrete structures and measures the amount of con- 
crete cover over the rebar. Another instrument is a re- 
bound hammer that measures the surface hardness of 


INDUSTRIAL & MECHANICAL ENGINEERING 
Laboratory & Test Facility Design & Operation 


the concrete. The third instrument is an ultrasonic test 
system that provides a general condition rating of the 
concrete based on sound velocity measurements. 
Each instrument consists of an underwater sensor 
connected to a topside deck unit via a buoyant umbili- 
cal cable. The battery-powered deck unit contains the 
signal conditioning electronics and data acquisition 
system. To operate each instrument, a diver must posi- 
tion the underwater sensor while a person topside op- 
erates the deck unit to collect and store data. Each 
independent instrument provides unique information to 
help assess the condition of the concrete structure. 


155, 767 

DE91011223/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

New DOE Primary Standards facility at Sandia Na- 

tional Laboratories. 

D. W. Braudaway. 1991, 21p SAND-90-3236C, 

CONF-910842-1 

Contract AC04-76DP00789 

Workshop and symposium of the national conference 

of standards laboratories: metrology--a worldwide lan- 

— Albuquerque, NM (USA), 19-22 Aug 1991. 
ponsored by Department of Energy, Washington, DC. 


A new facility is being constructed for the Primary 
Standards Laboratory at Sandia National Laboratories 
in Albuquerque, New Mexico. Salient features of the 
final design, described briefly in this paper, follow the 
conceptual design of 1984 to a fairly high degree. Be- 
cause the facility is in process of construction, this 
paper is a progress report. 6 refs., 2 figs., 1 tab. 


155,768 
DE91012897/GAR PC A03/MF A01 


Pittsburgh Univ., PA. Dept. of Mechanical Engineering. 
Rheometer for measuring the material moduli for 
—— solids. Quarterly report. 


rogress rept. 
K. R. Rajagopal. 1991, 18p DOE/PC/90180-T1 
Contract AC22-91PC90180 
Sponsored by Department of Energy, Washington, DC. 


In this quarterly report, we discuss the progress that 
has been made with regard to our research on an ex- 
perimental method for characterizing the material 
properties of granular solids. We have proposed to 
build an orthogonal rheometer which consists of two 
disks rotating with the same angular speed about dis- 
tinct axes. By measuring the forces and the torque 
acting on the top and bottom disks and correlating 
them with the theoretical expressions for the tractions 
and moment, we can characterize the properties of the 
material that is placed between the disks. The above 
described technique draws upon a method devised for 
measuring the properties of viscoelastic solids and 
fluids. 2 refs., 1 fig. 


155,769 
DE91013077/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Microwave interferometer to measure particle and 
shock velocities simultaneously. 

G. G. Luther, L. Vesser, and B. Warthen. 1991, 20p 
LA-UR-91-1636, CONF-9107105-15 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A microwave interferometric technique has been de- 
veloped which measures the particle velocity, the 
shock velocity and gives information as to the index of 
refraction of the shocked material. The system has 
been tested at X-band from 40 to 300 kBAR. Experi- 
ments are underway to extend the frequency into the 
K-band and the pressure range to 600 kBAR. The ap- 
paratus will be described and data presented. 5 refs., 4 
figs. (ERA citation 16:021517) 


155,770 

N91-24211/5/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Advanced Hypervelocity Aerophysics Facility 
Workshop. 

R. D. Witcofski, and W. |. Scallion. May 89, 170p 
NAS 1.55:10031, NASA-CP-10031 

Workshop Held in Hampton, VA, 10-11 May 1988. 


The primary objective of the workshop was to obtain a 
critical assessment of a concept for a large, advanced 


155,773 


pr aceon ballistic range test facility powered by an 
electromagnetic launcher, which was proposed by the 
Langley Research Center. It was concluded that the 
subject large-scale facility was feasible and would pro- 
vide the required ground-based capability for perform- 
ing tests at entry flight conditions (velocity and density) 
on large, complex, instrumented models. It was also 
concluded that advances in remote measurement 
techniques and particularly onboard model instrumen- 
tation, light-weight model construction techniques, and 
model electromagnetic launcher (EML) systems must 
be made before any commitment for the construction 
of such a facility can be made. 


155,771 

N91-24212/3/GAR 
REMTECH, Inc., Huntsville, AL. 
Boundary Layer Simulator Improvement. 

Final Report. 

S. C. Praharaj, C. P. Schmitz, and J. A. Nouri. 31 Mar 
oi NAS 1.26:183660, RTR-161-01, NASA-CR- 


Contract NAS8-36551 


Boundary Layer Integral Matrix Procedure (BLIMPJ) 
has been identified by the propulsion community as 
the rigorous boundary layer program in connection 
with the existing JANNAF reference programs. The im- 
provements made to BLIMPJ and described herein 
have geese applications in the design of the future 
Orbit Transfer Vehicle engines. The turbulence model 
is validated to include the effects of wall roughness 
and a way is devised to treat multiple smooth-rough 
surfaces. A prediction of relaminarization regions is ex- 
amined as is the combined effects of wall cooling and 
surface roughness on relaminarization. A turbulence 
model to represent the effects of constant condensed 
phase loading is given. A procedure is described for 
thrust decrement calculation in thick boundary layers 
by coupling the T-D Kinetics Program and BLIMPJ and 
a way is provided for thrust loss optimization. Potential 
experimental studies in rocket nozzles are identified 
along with the required instrumentation to provide ac- 
curate measurements in support of the presented new 
analytical models. 


PC A07/MF A01 


158,772 

N91-24558/9/GAR 
Intersonics, Inc., Northbrook, IL. 
Development of High T: re Containeriess 
Processing Equipment and the in and Evalua- 
tion of Associated Systems Required for Micro- 
gravity Materials Processing and Property Meas- 


urements. 

Final Report. 

C. A. Rey. 28 Mar 91, 209p NAS 1.26:184158, 
NASA-CR-184158 

Contract NAS8-37592 


The development of high temperature containeriess 
processing equipment and the design and evaluation 
of associated systems required for microgravity mate- 
rials processing and property measurements are dis- 
cussed. Efforts were directed towards the following 
task areas: design and development of a High Temper- 
ature Acoustic Levitator (HAL) for containerless proc- 
essing and property measurements at high tempera- 
tures; testing of the HAL module to establish this tech- 
nology for use as a positioning device for microgravity 
uses; construction and evaluation of a brassboard hot 
wall Acoustic Levitation Furnace; construction and 
evaluation of a noncontact temperature measurement 
(NCTM) system based on AGEMA thermal imaging 
camera; construction of a prototype Division of Ampli- 
tude Polarimetric Pyrometer for NCTM of levitated 
specimens; evaluation of and recommendations for 
techniques to control contamination in containerless 
materials processing chambers; and evaluation of 
techniques for heating specimens to high tempera- 
tures for containerless materials experimentation. 


PC A10/MF A02 


155,773 

N91-24566/2/GAR PC A11/MF A02 
Ball Aerospace Systems Div., Muncie, IN. 

Fluid Quantity Gaging. 

Final Report. 

A. J. Mord, H. A. Snyder, K. A. Kilpatrick, L. A. 
Hermanson, and R. A. Hopkins. 5 Dec 88, 235p NAS 
1.26:185516, F88-06-102A, NASA-CR-185516 
Contract NAS9-17616 


A system for measuring the mass of liquid in a tank on 


orbit with 1 percent accuracy was developed and dem- 
onstrated. An extensive tradeoff identified adiabatic 
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compression as the only gaging technique that is inde- 
pendent of gravity or its orientation, and of the size and 
distribution of bubbles in the tank. This technique is 
applicable to all Earth-storable and cryogenic liquids of 
interest for Space Station use, except superfluid 
helium, and can be applied to tanks of any size, shape, 
or internal structure. Accuracy of 0.2 percent was dem- 
onstrated in the laboratory, and a detailed analytical 
model was developed an verified by testing. A flight 
system architecture is presented that allows meeting 
the needs of a broad range of space fluid systems 
without custom development for each user. 
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PATENT-4 913 648 Not available NTIS 
Department of the Navy, Washington, DC. 
Quartz Burner for Use in an Atomic Absorption 
Spectrometer for the Analysis of Organometal 
— via Hydride Derivatization. 

faten 
C. Clavell. Filed 27 Dec 88, ones 3 Apr 90, 5p 
AD-D014 895/7, PAT-APPL-7-290 738 
Supersedes PAT-APPL-7-290 738. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An automated laboratory procedure for the determina- 
tion of several environmentally important organotin 
compounds is set out in detail in a paper presented 
and published at the Proceedings of the Organotin 
Symposium of the Oceans 86 Conference and Exposi- 
tion, brainy em D.C. Sept 23-25, 1986. The present 
invention is directed to providing a ‘burner for use in an 
atomic absorption ophotometer for the analysis 
of organotin compounds via hydride derivatization. An 
ps eengoenad arrangement of fused together quartz tu- 
belets passes hydrogen, air and an organic compound 
sample into a combustion chamber provided with a 
window that is adjacent a hydrogen-air flame. This cre- 
ates an environment which is capable of completely 
disassociating volatile organic compounds into their 
atomic constituents. The location of the optical 
window and the tubelets for the hydrogen, air, helium 
and organic compound assures the complete disasso- 
ciation even at low flow rates to thereby increase the 
detection sensitivity of the associated equipment. An 
object of the invention is to provide an improvement 
over a conventional sample atomizer in an atomic ab- 
sorption spectrophotometer. 
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PATENT-4 984 457,PAT-APPL-7-3@@ B2@ilable NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Tank Gauging Apparatus and Method. 

Patent. 

B. G. Morris. Filed 28 Feb 90, patented 15 Jan 91, 
8p N91-21495/7, PAT-APPL-7-486 455 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Apparatus for gauging the amount of liquid in a con- 
tainer of liquid and gas under flow or zero gravity net 
conditions includes an accumulator and appropriate 
connector apparatus for communicating gas between 
the accumulator and the container. In one form of the 
invention, gas is removed from the container and com- 
pressed into the accumulator. The pressure and tem- 
perature of the fluid in the container is measured 
before and after removal of the gas; the pressure and 
temperature of gas in the accumulator is measured 
before and after compression of the gas into the accu- 
mulator from the container. These pressure and tem- 
perature measurements are used in determining the 
volume of gas in the container, whereby the volume of 
liquid in the container can be determined from the dif- 
ference between the known volume of the container 
and the volume of gas in the container. Gas from the 
accumulator may be communicated into the container 
in a similar process as a verification of the gauging of 
the liquid volume, or as an independent process for 
determining the volume of liquid in the container. 
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PATENT-4 989 497,PAT-APPL-6-7tt S9@ilable NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
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ecg Diaphragm-Extreme Temperature Usage. 
atent 


G. Lerma. Filed 23 Apr 87, patented 5 Feb 91, 8p 
N91-21494/0, PAT-APPL-7-041 389 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available — of Patents, Washing- 
ton, DC 20231, $1.50 


A diaphragm suitable for extreme temperature usage, 
such as encountered in critical aerospace applica- 
tions, is fabricated by a unique method, and of a 
unique combination of materials. The materials include 
ees: once lay-ups of diaphragm materials sand- 

between layers of bleeder fabrics. After being 
formed in the desired shape on a mold, they are 
vacuum sealed and then cured under pressure, in a 
heated autoclave. A bond capable of withstanding ex- 
treme temperatures are produced 
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PATENT-4 990 312 Not available NTIS 

National Aeronautics and Space Administration, Hous- 

ton, TX. Lyndon B. Johnson Space Center. 

— Promoted Combustion Chamber. 
atent. 

M. A. Rucker, and J. M. Stoltzfus. Filed 18 Jul 89, 

ny 5 Feb 91, 11p N91-21157/3, PAT-APPL-7- 

1 

Supersedes PAT-APPL-7-381 239, N90-16771. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


In the preferred embodiment of the promoted combu- 
siton chamber disclosed herein, a thick-walled tubular 
body that is capable of withstanding extreme pres- 
sures is arranged with removable upper and lower end 
closures to provide access to the chamber for depen- 
dently supporting a test sample of a material being 
evaluated in the chamber. To facilitate the real-time 
analysis of a test sample, several pressure-tight view- 
ing ports capable of withstanding the simulated envi- 
ronmental conditions are arranged in the walls of the 
tubular body for observing the test sample eres J the 
course of the test. A replaceable heat-resistant tubular 
member and replaceable flame-resistant internal liners 
are arranged to be fitted inside of the chamber for pro- 
tecting the interior wall surfaces of the combustion 
chamber during the evaluation tests. Inlet and outlet 
ports are provided for admitting high-pressure gases 
into the chamber as needed for performing dynamic 
analyses of the test sample during the course of an 
evaluation test. 
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PATENT-4 992 880 Not available NTIS 
Department of the Navy, Washington, DC. 
High Definition Video-Rate Laser-Addressed 
— Light-Vaive Projection Display. 

atent. 
J. A. Trias. Filed 24 May 89, patented 12 Feb 91, 6p 
AD-D014 891/6, PAT-APPL-7-359 786 
Supersedes PAT-APPL-7-359 786. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A high definition, video-rate laser-addressed liquid- 
crystal light-valve projection display provides for real- 
time applications to large-area projection displays. A 
laser raster scanner uses acousto-optic components 
to modulate and deflect the laser beam. An acoustic 
optical, acoustic traveling wave lens is included to in- 
crease the optical resolution of the scanner system. A 
liquid-crystal light-valve spatially is modulated by a 
high og coherent beam to responsibly modu- 
late a high intensity light coming from an arc lamp 
source. The modulated high intensity light is reflected 
from the liquid-crystal light-valve and is projected onto 
a large screen. The use of acousto-optic Bragg cells to 
modulate, horizontally track, horizontally chirp and ver- 
tically impart a beam of coherent light allows a projec- 
tion of a 1075-line RS-343A high definition or resolu- 
tion TV standard image on the screen. 
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PATENT-4 995 272 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


Torsional Suspension System for Testing Space 
Structures. 
wie 

W. H. Reed, and R. R. Gold. Filed 26 May 89, 
patented 26 Feb 91, 6p N91-21176/3, PAT- APPL-7- 
Supersedes PAT-APPL-7-357 757, N89-28547. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A low frequency torsional suspension system for test- 
ing a space structure uses a plurality of suspension 
stations attached to the space structure along the 
length thereof in order to suspend the space structure 
from an overhead support. Each suspension station in- 
cludes a disk pivotally mounted to the overhead sup- 
port, and two cables which have upper ends connect- 
ed to the disk and lower ends connected to the space 
structure. The two cables define a parallelogram with 
the center of gravity of the space structure being verti- 
cally beneath the pivot axis of the disk. The vertical 
distance between the points of attachment of the 
cables to the disk and the pivot axis of the disk is ad- 
justed to lower the frequency of the suspension 
system to a level which does not interfere with fre- 
quency levels of the space structure, thereby enabling 
accurate measurement. 
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PATENT-5 000 033 Not available NTIS 
National Aeronautics and Space Administration, 
—- AL. George C. Marshall Space Flight 


Cent 
O-ring Gasket Test Fixture. 

Patent 
J. E. Turner, and D. S. Mccluney. Filed 5 Jun 89, 
a 19 Mar 91, 9p N91-21175/5, PAT-APPL-7- 

14 

Supersedes PAT-APPL-7-361 479, N89-28546. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An apparatus is presented for testing O-ring gaskets 
under a variety of temperature, pressure, an namic 
loading conditions. Specifically, this apparatus has the 
ability to simulate a dynamic loading condition where 
the sealing surface in contact with the O-ring moves 
both away from and axially along the face of the O- 
ring. 


155,781 
PATENT-5 001 924 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
— Measurement of Tank Volume. 

atent. 
R. T. Walter, P. D. Vanbuskirk, W. F. Weber, and R. 
C. Froebel. Filed 28 Dec 89, patented 26 Mar 91, 8p 
N91-21493/2, PAT-APPL-7-458 258 
Supersedes PAT-APPL-7-458 258, N91-13683. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method is disclosed for determining the volume of 
compressible gas in a system including incompressible 
substances in a zero-gravity environment consisting of 
measuring the change in pressure (delta P) for a 
known volume change rate (delta V/delta t) in the po- 
lytrophic region between isothermal and adiabatic con- 
ditions. The measurements are utilized in an idealized 
formula for determining the change in isothermal pres- 
sure (delta P sub iso) for the gas. From the isothermal 
pressure change (delta iso) the gas volume is ob- 
tained. The method is also applicable to determination 
of gas volume by utilizing work (W) in the compression 
process. In a passive system, the relationship of spe- 
cific densities can be obtained 
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DE90001497/GAR PC A03/MF A01 





Oak Ridge National Lab., TN. 

Welding under extreme conditions. Foreign trip 
report, August 29, 1989-September 14, 1989. 

S. A. Davis. 29 Sep 89, 19p ORNL/FTR-3379 
Contract AC05-840R214 

Sponsored by Department of Energy, Washington, DC. 
phot ome of this document are illegible in microfiche 
products. 


The traveler was an invited member of the United 
States delegation and representative of the Basic 
Energy Science Welding Science program at the 42nd 
Annual International Institute of Welding (IIW) Assem- 
bly and Conference held in Helsinki, Finland. The con- 
ference and the assembly was attended by about 600 
delegates egereygeon te countries. The theme of the 
conference was welding under extreme conditions. 
The conference program contained several topics re- 
lated to welding in nuclear, arctic petrochemical, un- 
derwater, h ic and space environments. At the 
annual bly the t was a delegate (US) to 
two working groups of the IIW, namely Commission IX 
and welding research study group 212. Following the 
conference the traveler visited the Danish Welding In- 
stitute in Copenhagen and the Risoe National Labora- 
tory in Roskilde. Prior to the conference the traveler 
visited Lappeenranta University of Technology and 
presented an invited seminar entitled “Recent Ad- 
vances in Welding Science and Technology.” (ERA ci- 
tation 15:000791) 
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DE91618656/GAR PC A07/MF A01 
Comision Nacional de Energia Atomica, Buenos Aires 
ee. 

ractografia. Aplicaciones al analisis de fallas. 
| gees oye geoyr to failure ove 
= Ipohorski, and R. Acuna Laje. 1988, 138p CNEA- 


In Spanish. 
U.S. Sales Only. 


The contribution of optical and electron fractography 
to failure analysis is described. In the first part, the 
main features of fracture surfaces of components are 
analyzed, especially the corresponding to components 
submitted to standard stress conditions and well de- 
fined geometries. The conclusions valid for these 
standard cases can be later extended to other shapes 
and stress configurations. In the second part, electron 
fractography techniques are described, involving 
higher magnification observations of the fracture sur- 
faces. Main characteristics of ductile fracture, dimple 
formation and coalescence, stretch zones, ripples and 
elongated dimples are described, as well as standards 
of laboratory fractured surfaces. Brittle fast fracture 
surfaces are also analyzed. Examples of cleavage 
facets, river, patterns, steps, cleavage tonges, tire 
tracks, and quasi-cleavage surfaces are given. The 
contribution of micro-fractography (mainly electron 
fractography) to the study of fatigue surfaces is de- 
scribed. Finally, criteria for the determination of the 
fracture origin are discussed. Usually, the latter is pos- 
sible, being the main contribution of fractography to 
failure analysis, avoiding future failures to occur in the 
replaced components. (Author). (Atomindex citation 
22:018630) 
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N91-25067/0/GAR 

(Order as N91-24972/2/GAR, PC el ~-3 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Long Duration Exposure Facility: Transverse Fiat 
Plate Heat Pipe (Abstract Only). 
D. Shular. Jun 91, 1p ; 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 101. 


The Transverse Flat Plate Heat Pipe is a thermal con- 
trol device that serves the dual function of temperature 
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control and mounting base for electronic equipment. In 
it’s ultimate application, the heat pipe would be a light- 
— structural member that could be configured in a 
platform or enclosure, and provide temperature control 
for large aye structures, flight experiments, and 
equipment. The purpose of this experiment is to evalu- 
ate the zero-G performance of several heat pipe mod- 
ules. Performance assessment includes: (1) the sys- 
tems heat transport ility; (2) tem ture drop 
between evaporator and condensor; and (3) the ability 
to maintain temperature over varying duty cycles and 
environments. 


155,785 
N91-25091/0/GAR 
(Order as N91-24972/2/GAR, PC ane 


Aerospatiale, Cannes la Bocca (France). 
Microwelding of Various Metallic Materials under 
Ultravacuum (AO 138-10) (Abstract Only). 

J. P. Assie, and E. Conde. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 125. 


The first finding from the AO 138-10 is that cold weld- 
ing never occurred, and that microwelds didn’t even 
affect the reference (presumably microweld prone) 
pairs of metals consisting of gold, silver, and chromi- 
um. The scientific disappointment from these results 
must be tempered by the notion of a static AO 138-10 
experiment, reflecting the passive character of the 
Sy Long Duration Exposure Facility (DEF) flight. 
hus far, it has been theorized that cold welding re- 
sults from the peeling of the oxide layer, that is formed 
in an earth environment, by the space environment 
since such a layer no longer grows in space. In fact, 
such yp by of the oxide layer — relative 
motion of the contacting materials. In the absence of 
such motion, as in this experiment, oxidation will pre- 
serve its integrity and continue to prevent microweld- 
ing. More bewildering is that there was no microweld- 
ing of the reference pairs. Even though AO 138-10 
failed scientific expectations, as did the LDEF struc- 
ture with cold welding, the positive, functional aspect 
to keep in mind is the safe ration of single-shot (ap- 
indage releasing and/or latching) mechanisms, un- 
indered by microwelding in a space vacuum, as now 
demonstrated by the statically representative pairs of 
=" Other aspects of the experiment are dis- 
cussed. 
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N91-24471/5/GAR PC A03/MF A01 
Rockwell International, Canoga Park, CA. Rocketdyne 


Div. 

Advanced Launch System Propulsion Focused 
Technology Liquid Methane Turbopump Technical 
Implementation Plan. 

A. Csomor, and C. E. Nielson. 25 May 89, 50p NAS 
1.26:183681, RI/RD89-186, NASA-CR-183681 
Contract NAS8-37594 


This pews will focus on the integration of all func- 
tional disciplines of the design, manufacturing, materi- 
als, fabrication and producibility to define and demon- 
strate a highly reliable, easily maintained, low cost 
fp methane turbopump as a component for the 
STBE — Transportation Booster Engine) using 
the STME (main engine) oxygen turbopump. A cost 
model is to be developed to predict the recurring cost 
of production hardware and operations. A prime objec- 
tive of the program is to design the liquid methane tur- 
bopump to be used in common with a LH2 turbopump 
optimized for the STME. Time phasing of the effort is 
fs aga and interrelationship of the tasks is defined. 

jajor subcontractors are identified and their roles in 
the program are described. 
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N91-24620/7/GAR 

(Order as N91-24603/3/GAR, PC —_ 
TRW Defense and Space Systems Group, Redondo 
Beach, CA. 
Harmonic Drive Gear Error: Characterization and 
Compensation for Precision Pointing and Track- 


ing. 
TW. Nye, and R. P. Kraml. May 91, 16p 


In JPL, the 25TH Aerospace Mechanisms Symposium 
p 237-252. 
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Imperfections and geometry effects in harmonic drive 
gear reducers cause a cyclic gear error, which at a sys- 
tems level, results in high frequency torque fluctua- 
tions. To address this problem, i 


i with each unit. From life tests, 
small changes were found in harmonic content, phase 
shift, and error magnitude (on the order of .008 deg 
peak-to-peak maximum) occurred for drives with many 
millions of ees of output travel. Temperature vari- 
ations also influenced error. Over a spread of ap- 
pater er br a ae i 
approximate percent but changes in a repeatable 
and predi manner. Concentricity and lel- 
ness tests of harmonic drive parts resulted in showing 
alignment influence pear error itude. Tests on de- 
doidaled harmonic drives little effect on gear 
error; surprisingly, in one case for a small drive, gear 
error actually improved. Electronic compensation of 
gear error in harmonic drives was shown to be sub- 
a effective for units that are first harmonic dom- 
inan 
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PAT-APPL-7-636 532/GAR PC NO3/MF A01 
National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Connection Space Reduction Mechanism. 


Patent Application. 

M. B. Milam. Filed 31 Dec 90, 17p N91-21525/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A connector assembly comprised of two halves, each 
respectively. including a shell connector subas- 
sembly, one being an active and the other being a 
passive half. The active half includes an alignment 
cusp that causes a coupling motion in response to 
coming in contact with the outer portion of the other 
half which causes the respective connectors within the 
two subassemblies to move toward each other into 
coupling relationship at twice the rate at which the two 
subassemblies come together. Both halves are adapt- 
ed to rotate about and translate along r ive mu- 
tually orthogonal axes to facilitate an interconnection. 
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PATENT-4 980 626 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Method and Apparatus for Positioning a Robotic 
End Effector. 


Patent. 

C. W. Hess, and L. C. H. Li. Filed 10 Aug 89, 
patented 25 Dec 90, 14p N91-21542/6, PAT-APPL- 
7-392 235 

Supersedes PAT-APPL-7-392 235, N90-17137. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A robotic end effector and operation protocol for a reli- 
able grasp of a target object irrespective of the target’s 
contours is disclosed. A robotic hand includes a plurali- 
ty of jointed fingers, one of which, like a thumb, is in 
opposed relation to the other. Each finger is comprised 
of at least two jointed sections, arid provided with re- 
flective proximity sensors, one on the inner surface of 
each fi section. Each proximity sensor comprises 
a transmitter of a beam of radiant energy and means 
for receiving reflections of the transmitted energy 
when reflected by a target object and for ra. 
electrical signals responsive thereto. On the fingers 
opposed to the thumb, the proximity sensors on the 
outermost finger sections are aligned in an outer 
sensor array and the sensors on the intermediate 
finger sections and sensors on the innermost finger 
sections are similarly arranged to form an intermediate 
sensor array and an inner sensor array, respectively. 
The invention includes a computer system with soft- 
ware and/or circuitry for a protocol comprising the 
steps in sequence of: (1) approach axis alignment to 
maximize number of outer layer sensors which 
detect the target; (2) non-contact contour following the 
target by the robot fingers to minimize target escape 
potential; and (3) closing to rigidize the target including 
dynamically re-adjusting the end effector finger align- 
ment to compensate for target motion. A signal condi- 
tioning circuit and gain adjustment means are included 
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to maintain the dynamic range of low power reflection 
signals. 


155,790 

PATENT-4 981 345 Not available NTIS 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Sample Holder Support for Microscopes. 

Patent. 
A. Berry, and B. H. Nerren. Filed 15 May 90, 
aang 1 Jan 91, 4p N91-21545/9, PAT. APPL-7- 
Supersedes PAT-APPL-7-523 675, N90-27113. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A sample filter holder is disclosed for use with a micro- 
scope for holding the filter in a planar condition on the 
stage of the microscope so that automatic focusing of 
the microscope can be performed on particle samples 
dispersed on the filter. The holder includes a base 
having a well that communicates with an inlet port 
which is connected to a suction pump. A screen as- 
sembly is positioned within the well. The screen as- 
sembly includes a disk having a screen positioned on 
its top surface and secured to the disk at the peripheral 
edge of the screen. Small bores allow the outer sur- 
face of the screen to communicate with the well. The 
filter is placed on the screen and is held in a flat dispo- 
sition by the suction forces. 


155,791 

PATENT-4 986 132 Not available NTIS 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

en Articulated Four-Point-Bend Loading Fixture. 
atent. 

A. M. Calomino. Filed 28 Dec 89, patented 22 Jan 

91, 7p N91-21540/0, PAT-APPL-7-458 274 

Supersedes PAT-APPL-7-458 274, N90-15445. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A fully articulated four-point bend loading fixture for 
Modulus of Rupture (MOR) and fracture toughness 
specimens utilizes an upper loading plate in combina- 
tion with a lower loading plate. The lower plate has a 
pair of spring loaded ball bearings which seat in V- 
shaped grooves located in the upper plate. The ball 
bearings are carried in the arms of the lower plate. A 
load is applied to the specimen through steel rollers, 
one large roller and one smaller roller each located on 
both the upper and lower plates. The large rollers have 
needle roller bearings which enable a single loading 
ae rotate relative to the plate to which it is at- 
tac! 


155,792 

PATENT-4 997 158 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Mechanical Strain isolator Mount. 

Patent. 

G. E. James. Filed 27 Nov 89, patented 5 Mar 91, 4p 
N91-21541/8, PAT-APPL-7-441 673 

Supersedes PAT-APPL-7-441 673, N90-16272. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Certain devices such as optical instruments must pre- 
serve their alignmental integrity while being subjected 
to mechanical strain. A mechanical strain isolator 
mount is provided to preserve the alignmental integrity 
of an alignment sensitive instrument. An alignment 
sensitive instrument is mounted on a rectangular base. 
Flexural legs are connected at their proximal ends to 
the rec’ ular base. Flexural legs are also spaced 
parallel to the sides. Mounting pads are connected to 
the legs at the distal end and the mechanical strain 
isolator mount is attached to the substrate by means of 
threaded bolts. When a mounting pad and its respec- 
tive leg is subjected to lateral strain in either the X or Y 
direction via the substrate, the respective leg relieves 
the strain by bending in the direction of the strain. An 
axial strain on a mounting pad in the Z direction is re- 
lieved by a rotational motion of the legs in the direction 
of the strain. When the substrate is stress free, the 
flexural legs return to their original condition and thus 
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preserve the original alignment integrity of the align- 
ment sensitive instrument. 


155,793 


PATENT-4 999 553 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Method and Apparatus for Configuration Control 
of Redundant Robots. 

Patent. 

H. Seraji. Filed 28 Dec 89, patented 12 Mar 91, 22p 
N91-21544/2, PAT-APPL-7-459 029 

Contract NAS7-918 

Supersedes PAT-APPL-7-459 029, N90-27110. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method and apparatus to control a robot or manipu- 
lator configuration over the entire motion based on 
augmentation of the manipulator forward kinematics is 
disclosed. A set of kinematic functions is defined in 
Cartesian or joint space to reflect the desirable config- 
uration that will be achieved in addition to the specified 
end-effector motion. The user-defined kinematic func- 
tions and the end-effector Cartesian coordinates are 
combined to form a set of task-related configuration 
variables as generalized coordinates for the manipula- 
tor. A task-based adaptive scheme is then utilized to 
directly control the configuration variables so as to 
achieve tracking of some desired reference trajector- 
ies throughout the robot motion. This accomplishes 
the basic task of desired end-effector motion, while uti- 
lizing the redundancy to achieve any additional task 
through the desired time variation of the kinematic 
functions. The present invention can also be used for 
optimization of any kinematic objective function, or for 
satisfaction of a set of kinematic inequality constraints, 
as in an obstacle avoidance problem. In contrast to 
pseudoinverse-based methods, the configuration con- 
trol scheme ensures cyclic motion of the manipulator, 
which is an essential requirement for repetitive oper- 
ations. The control law is simple and computationally 
very fast, and does not require either the complex ma- 
nipulator dynamic model or the complicated inverse 
kinematic transformation. The configuration control 
scheme can alternatively be implemented in joint 
space. 


155,794 


PATENT-5 000 416 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Alignment Positioning Mechanism. 

Patent. 

P. M. Fantasia. Filed 26 Jan 90, om 19 Mar 91, 
9p N91-21543/4, PAT-APPL-7-470 663 

Supersedes PAT-APPL-7-470 663, N90-26341. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An alignment positioning mechanism for correcting 
and compensating for misalignment of structures to be 
coupled is disclosed. The mechanism comprises a 
power screw with a base portion and a threaded shank 
portion. A mounting fixture is provided for rigidly cou- 
pling said base portion to the mounting interface of a 
supporting structure with the axis of the screw perpen- 
dicular thereto. A traveling ball nut threaded on the 
power screw is formed with an external annular arcu- 
ate surface configured in the form of a spherical seg- 
ment and enclosed by a ball nut housing with a con- 
forming arcuate surface for permitting gimballed 
motion thereon. The ball nut housing is provided with a 
mounting surface which is positionable in cooperable 
engagement with the mounting interface of a primary 
structure to be coupled to the supporting structure. Co- 
operative means are provided on the ball nut and ball 
nut housing, respectively, for positioning the ball nut 
and ball nut housing in relative gimballed position 
within a predetermined range of relative angular rela- 
tionship whereby severe structural stresses due to un- 
equal loadings and undesirable bending moments on 
the mechanism are avoided. 


155,795 


PATENT-5 003 235 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


ar or Element Magnetic Suspension Actuator. 
atent. 

N. J. Groom. Filed 11 Sep 89, eet 26 Mar 91, 
9p N91-21539/2, PAT-A PL-7-405 1 

Supersedes PAT-APPL-7-405 154, NOO- 15442. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention, a single element magnetic suspension 
actuator with bidirectional force capability along a 
single axis, includes an electromagnet and a nonmag- 
netic suspended element. A permanent magnet 
mounted on the suspended element interacts with a 
magnetic field established by the electromagnet to 
produce bidirectional forces in response to a variable 
force command voltage V (sub FC) applied to the elec- 
tromagnet. A sensor measures the position of the sus- 
pended element on the single axis which is a function 
of force command voltage V (sub FC). 


General 


155,796 


N91-24584/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Effect of Flange Bolt Preload on Space Shuttle 
Main Engine High Pressure Oxidizer Turbopump 
Housing Analysis. 

Min, L. M. Johnston, and B. Czekalski. May 91, 
36p NAS 1.15:103536, NASA-TM-103536 


Cracks at the seal fillet flange and the strut pilot groove 
of primary turbine drain passage of the space shuttle 
main engine (SSME) high pressure oxidizer turbopump 
(HPOTP) were observed and reported. Stress informa- 
tion for critical structural components in the SSME 
under actual conditions is necessary for design and life 
prediction analysis. However, little information is avail- 
able about the stress distribution at this location under 
various combinations of loadings and environments. 
Thus, a stress analysis was conducted to determine an 
influence of the various operation and installation 
ioads on the stresses of the HPOTP main mounting 
be e. To do this, a 3-D finite element model of the 

POTP housing was generated. A fairly comfortable 
i of stresses at the flange fillet with respect to 
the yield stress of Inconel 718 is shown. However, it 
was revealed that the bending stress arising from the 
housing flange bolt preloads could significantly affect 
the stress distribution at the strut pilot oy of pri- 
mary turbine drain passage in the HPOTP housing. 
Consequently, the information obtained from the 
present 3-D analysis results should be useful in guiding 
the development of the SSME HPOTP. 


155,797 


N91-24608/2/GAR 
(Order as N91-24603/3/GAR, PC A15/MF 
A02 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space a it Center. 

Brake Lock Mechanism for the Two Axis Pointing 
System. 

A. Posey, M. Clark, and L. Mignosa. May 91, 15p 
ot 25TH Aerospace Mechanisms Symposium 
p 61-7 


Six months prior to shipment of the Broadband X-ray 
Telescope to the Kennedy Space Center for flight 
aboard the Space Shuttle Columbia, a major system 
failure occurred. During modal survey testing of the 
telescope’s gimbal pointing system, the roll axis brake 
unexpectedly released. Low level vibration and static 
preloads present during the modal survey were within 
the expected flight environment. Brake release during 
shuttle liftoff or ascent was an unacceptable risk to 
mission success; thus, a Brake Lock Mechanism 
(BLM) was developed. 


155,798 

PATENT-4 909 436 Not available NTIS 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
nter. 





= - 1a Generation Apparatus. 

fatent. 

R. M. Hamner, and J. K. Allen. Filed 12 Dec 88, 
patented 20 Mar 90, 7p N91-21496/5, PAT-APPL-7- 
283 092 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention described relates to an apparatus for 
providing a selectively humidified gas to a camera can- 
ister containing cameras and film used in space. A 
source of pressurized gas (leak test gas or motive gas) 
is selected by a valve, regulated to a desired pressure 
by a regulator, and routed through an ejector (venturi 
device). A regulated source of water vapor in the form 
of steam from a heated reservoir is coupled to a low 
pressure region of the ejector which mixes with high 
velocity gas flow through the ejector. This mixture is 
sampled by a dew point sensor to obtain dew point 
thereof (ratio of water vapor to gas) and the apparatus 
adjusted by varying gas pressure or water vapor to pro- 
vide a mixture at a connector having selected humidity 
content. 


155,799 

PB91-217083/GAR PC A05/MF A01 
Procedyne Corp., New Brunswick, NJ. 

Gas-Fired Heating of Retorts. Laboratory Test of 
Slot-Jet Assembly. Topical Report, April 1989-Jan- 
uary 1990. 

J. = Whyte, and T. R. Parr. 26 Apr 91, 76p GRI-90/ 
02 

Contract GRI-5087-235-1537 

Sponsored by Gas Research Inst., Chicago, IL. 


A prototype fluid bed retort furnace with an advanced 
Slot-Jet heating mantle was subjected to about 50 
heat up/cool down cycles and about 400 hours of op- 
eration. The slot-jet heating mantle was not damaged 
in any way. Mantle-to-retort heat transfer coefficients 
were calculated from a heat balance. Heat transfer co- 
efficient thus obtained were analyzed in detail. Simple 
plotting of the steady state coefficient against mantle 
gas velocity gave a weak linear correlation, with the 
coefficient increasing in proportion to mantle gas flow 
rate. More rigorous treatment of the data was required 
to account for the scatter in the first simple plot. Ac- 
ceptable accounting for the scatter was made by treat- 
ing the measured heat transfer coefficient as the sum 
of a radiation heat transfer coefficient and a convec- 
tive heat transfer coefficient. Such treatment allowed 
for accounting for the multiple effects of gas velocity, 
gas temperature and annulus-to-retort temperature 
gradient. 
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Information Systems 


155,800 

AD-A236 657/3/GAR PC A03/MF A01 
Army Information Systems Engineering Command, 
Fort Huachuca, AZ. 

Army Nonprogrammer System for Working Ency- 
clopedia Requests. Phase 3B Report. 

Technical paper Oct 90-Mar 91. 

K. Ryan. 12 Apr 91, 49p Rept no. USAISEC-ASQB- 
GI-91-025 


This report details the research efforts into the access 
of distributed heterogeneous databases through an 
encyclopedia facility. Specifically several data man- 
agement tools have been prototyped and are de- 
scribed. Current capabilities include database schema 
registration, schema integration, graphical browser, 
query formulation and query processing. Two subsche- 
mas of the SAILS and SAACONS databases provided 
by the PM-ISM were implemented and used for system 
testing. A study on the security issues of integrating 
and accessing multiple standalone databases as a 
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single integrated database was conducted and these 
results are also reported in this report. 


155,801 
AD-A236 754/8/GAR PC A11/MF A02 
_ Training and Doctrine Command, Fort Monroe, 


Libraries: A Vision for the 90’s and Beyond. Pro- 
ceedi of the Military Librarians Workshop (34th 
Annual), October 9-12, 1990. 

Final rept. 

E. B. Burgess. 8 Jan 91, 229p SBI-AD-FO0O 167, 


The 34th Annual Military Librarians Workshop empha- 
sized future library trends and the interrelationship of 
various information technologies through lectures, 
workshops, and = discussions. Contents: Visions 
for the Nineties; Artificial Intelligence, Expert Systems, 
and Hypermedia. Meeting the Needs of Information 
Professionals in the 90’s and beyond; The role of As- 
sociations, Networks, and Consortia in the Next 
Decade; Demographics of Library Customers 1990- 
2000; Libraries in the Nineties and Beyond; Leadership 
in the 90’s; Introduction to Future Library Technology; 
The MEDINDEX (Medical Indexing Expert) Project at 
NLM; Artificial Intelligence, Expert Systems, and Hy- 
permedia at Defense Technical Information Center; 
Service Updates; Military Librarians Workshop Execu- 
tive Board Meeting Minutes. 


158,802 

AD-A237 006/2/GAR PC A03/MF A01 
Army Information Systems Engineering Command, 
Fort Huachuca, 

Army Nonprogrammer System for Working Ency- 
clopedia Requests. Phase 2. Final Report. 

Rept. for 16 Jun-15 Dec 89. 

K. Ryan, C. L. Hou, and D. Shetti. 15 Dec 89, 45p 
Rept no. USAISEC-ASQBG-I-90-005 

Contract DAKF11-88-C-0024 


This report describes research efforts into the access 
of distributed heterogeneous databases through an 
encyclopedia facility. Specifically, several data man- 
agement tools that have been prototyped to date are 
described to include database registration, schema in- 
tegration, browsing, an Artificial intelligence based 
standard data element naming tool, and an Informa- 
tion Resource Dictionary System (IRDS) repository. 
This toolset has been integrated under the X windows 
interface management system. Plans for future efforts 
to include additional Al techniques for data a 
ment, security, distributed query formulation, and dis- 
tributed query processing are also discussed. 


155,803 

DE91012290/GAR PC A04/MF A01 
Federal Information Exchange, Inc., Gaithersburg, MD. 
Fedix on-line information service. Annual status 
report, September 1990-August 1991. 

Progress rept. 

J. A. Rodman. Apr 91, 73p DOE/ER/75527-3 
Contract FG05-89ER75527 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


FEDIX is an on-line research and education informa- 
tion service with two major objectives: to broaden the 
participation of colleges and universities in the Federal 
Government's research, development and education 
programs by providing easy on-line access to all par- 
ticipating government agencies information; and to 
provide all higher education institutions with on-line 
access, through a single telephone number, to an inte- 
grated keyword search system for research and edu- 
cational funding opportunities at DOE, FAA, NASA, 
ONR and other agencies that join the service. In meet- 
ing the above objectives, FEDIX’s plan is to continue 
to design, develop, and implement the on-line, inte- 
grated research and education information service for 
each federal agency that takes part in this effort. 
FEDIX will provide a complete agency organizational 
and program profile designed to maintain specific 
agency integrity while making that organization under- 
standable to the university administrator, professor 
and student. The overall goal is to provide the aca- 
demic community with one access number to all feder- 
al agencies research and education information. 


PC A03/MF A01 


155,804 
DE91012416/GAR 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 


155,807 


Reference Materials 


Framework for data and information. 

D. S. Berube, H. A. Kurstedt, and R. M. Jones. 1991, 
13p DOE/DP/48058-T12 

Contract FG02-88DP48058 

Sponsored by Department of Energy, Washington, DC. 


The design information systems is still very much an 
art. We ign information systems by looking at the 
characteristics of information, decisions, and the man- 
ager. For information system design to move from an 
art to a science, we need a detailed understanding of 
data, information, and the process by which data 
become information. Information systems are failing 
because system designers and operators don’t have 
enough detailed understanding of data, information, 
and the data-to-information process to satisfy manag- 
ers’ information needs. There currently are no compre- 
hensive frameworks that define data and information 
in enough detail to describe the data-to-information 
process. Worse, there’s generally confusion about the 
terms “data” and “information”, and the two terms are 
often used interchangeably. Upon close examination 
of the literature, I’ve found definitions and relationships 
that each serve to describe a portion of the data-to- 
information process. By assembling these definitions 
and relationships, |’ll develop a framework to describe 
the data, information, and the relationships between 
data and information. 


Operations & Planning 


155,805 

AD-A237 009/6/GAR PC A03/MF A01 
Mitchell Systems Corp., Arlington, VA. 

- ~—_ Corps of Engineers Library Study. 

1991, 32p 


A recent report issued by M.I.T., ‘The Corporation of 
the 1990’s’, states that information and the way infor- 
mation is managed within an organization, will be key 
components of an organization’s success. The con- 
tractor, MSC, was engaged by the U.S. Army Corps of 
Engineers (USACE) to review their libraries in planning 
for the future of this segment of the USACE Informa- 
tion Management program. MSC was asked to collect 
information, analyze this information, and make rec- 
ommendations for consideration for future actions. 
This report summarizes the study’s findings on the li- 
brary’s missions, services provided, use of technology 
and management and provides recommendations in 
these four areas. 


Reference Materials 


155,806 

AD-A236 575/7 Not available NTIS 
Army Training and Doctrine Command, Fort Monroe, 
VA 


TRADOC Library and Information Network (TRA- 
LINET) Union List of Periodicals (TULIP). 4th edi- 
tion. 

Final rept. 

E. B. Burgess, L. A. Williams, K. C. Norman, and R. 
L. King. 1 Oct 90, 5389p SBI-AD-FO00 164, 
Supersedes the 3rd edition dated Aug 88, AD-A199 
027. 


This is the fourth edition of the TRADOC Library Infor- 
mation Network (TRALINET) union list of periodicals. It 
is a composite of the third edition and all changes sub- 
mitted by TRADOC libraries. 


155,807 

AD-A236 798/5/GAR PC A05/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Unclassified Publications of Lincoin Laboratory, 1 
Jan - 31 December 1990. Volume 16. 

Rept. ye 

31 Dec 90, 87p ESD-TR-91-053, 

Contract F19628-90-C-0002 


This volume lists reports published from 1 January to 
31 December 1990, as well as updated information on 
earlier publications. Documents listed are generally no 
longer available from Lincoln Laboratory. Qualified De- 
fense Technical Information Center (DTIC) users may 
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Reference Materials 


purchase copies through normal DTIC channels. 
Others may purchase photocopies or microfiche from 
the U.S. Department of Commerce. National Technical 
Information Service, Springfield, Va 22161. When or- 
dering, the six-digit AD number should be cited. 


155,808 
AD-A237 000/5/GAR PC A99/MF E06 
Defense Technical Information Center, Alexandria, 


Directory of Organizational Technical Report Ac- 

ronym Codes (DOTRAC). 

Annual rept. 

V. Becks. Jun 91, 912p Rept no. DTIC/TR--91/2 
Supersedes Rept. no. DTIC/TR-90/1 dated Apr 90, 

AD-A219 800. 


This compilation is a guide to acronyms as assigned by 
the Defense Technical Information Center (DTIC). The 
listing contains entries from the Department of De- 
fense, Federal Government, foreign military and non- 
government organizations. The acronyms reflect re- 
ports processed into the DTIC collections. In all in- 
stances the acronyms are those actually used by the 
organization itself. The listing is arranged in three 
parts, as follows: alphabetically by acronym, alphabeti- 
cally by full name of organization, numerically by Cor- 
porate Author (Source Header) code as used in DTIC. 
The appendix contains cross-references which link the 
various report number acronyms used by organiza- 
tions who have changed names and definitions of 
terms frequently used within DTIC. 


General 


155,809 
N91-24091/1/GAR 
(Order as N91-24087/9/GAR, PC marth 
1 


Wichita State Univ., KS. 

Overview of information Resources in Aviation. 
T. G. Depetro. 1991, 9p 

In Its Kansas Aviation Review p 21-29. 


Information resources in aviation are produced by 
many sources, including publishing companies, gov- 
ernment agencies, professional associations, research 
organizations, and colleges and universities. Aspects 
of aviation covered include: management, government 
regulations, air transport, engineering, technology, re- 
search and development, and applied sciences. Infor- 
mation is available in a number of formats including 
books, periodicals (magazines, journals, newspapers, 
newsletters), maps and charts, government docu- 
ments, technical reports, professional papers, micro- 
fiche, and more recently, audio and video cassette 
tapes and CD/ROM and online computer databases. 
This overview serves an an introduction to what infor- 
mation is available frorn key organizations and how itis 
distributed and organized. 


MANUFACTURING 
TECHNOLOGY 


Computer Aided Design (CAD) 


155,810 
PB91-216663/GAR PC A03/MF A01 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Machine intelligence Group. 
rel STEP Translator. 
. Moncarz, and Y. T. Lee. Jun 91, 19p NISTIR- 
2 


461 
Sponsored by Defense Logistics Agency, Alexandria, 
VA. 


The paper describes the implementation of a proto- 
type computer program for translating apparel pattern 
data between different file storage formats. The pro- 
gram demonstrates the feasibility of using a single, 
standard format as a mechanism for exchanging data 
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between dissimilar pattern design systems. The soft- 
ware was developed as part of an ongoing project to 
incorporate apparel applications into the Standard for 
the Exchange of Product Model Data (STEP), an 
emerging international standard. In the short term, the 
project goal is to develop a neutral data format for ex- 
changing two-dimensional pattern data between ap- 
parel computer aided design (CAD) systems. In the 
longer term, the goal is to develop an information 
model that can be used to encompass the entire ap- 
parel life cycle. This achievement would allow all of the 
processes involved in the apparel life cycle to share 
the same data. 


155,811 

PB91-217158/GAR PC A04/MF A01 
International Trade Administration, Washington, DC. 
Competitive Assessment of the U.S. Computer- 
Aided Design and Manufacturing Systems Indus- 
try. 
Feb 87, 72 

Also available from Supt. of Docs. 


The Computer-aided design and manufacturing (CAD/ 
CAM) industry has experienced phenomenal revenue 
growth in the past decade. The U.S. producers control 
the domestic market for CAD/CAM systems, and face 
only limited competition in foreign markets. The U.S. 
CAD/CAM industry appears to be in a good position to 
capitalize on the spread of systems applications, both 
in domestic manufacturing industries and worldwide. 
However, the U.S. industry edge will narrow in the 
years to come as the Japanese and European indus- 
tries grow and gain more experience with the technol- 
ogies involved. Future revenue growth will depend in 
large part on the pace of overall economic growth, the 
existence of a favorable investment climate, and the 
ability of manufacturers to justify investment in CAD/ 
CAM and to integrate the systems effectively into their 
operations. 


Computer Aided Manufacturing (CAM) 


155,812 

DE91790791/GAR 

Universita di Calabria, Rende (Italy). 
Effect of failures and repairs on multiple cell pro- 
duction lines. 

P. Legato, A. Bobbio, and L. Roberti. 1989, 30p 
ETDE-IT-91-38, CONF-8906405-1 

In Italian. ISATA international symposium on automo- 
tive technology and automation (20th), Firenze (Italy), 
Jun 1989, From 20. ISATA international symposium on 
automotive technology and automation; Firenze, Italy 
(Jun 1989). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A03/MF A01 


This paper examines a production line composed of 
multiple stages, or cells, which are passed in sequen- 
tial order to arrive to the final product. Two possible 
coordination disciplines are considered, namely: the 
classical tandem arrangement of sequential working 
centers with input buffer and the kanban scheme, con- 
sidered the Japanese shop floor realization of the Just- 
In-Time (JIT) manifacturing approach. The production 
line is modelled and analysed by means of Stochastic 
Petri Nets (SPN). Finally an analysis is made of the 
possibility that the working cells can incur failure/ 
repair cycles perturbing the production flow of the line 
and thus reduce performance indices. (ERA citation 
16:020475) 


Computer Software 


155,813 

AD-A237 033/6/GAR PC A07/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Planning and Scheduling of Software Manufactur- 
ing Projects. 

Technical rept. 

A. Safavi. Mar 91, 144p Rept no. CMU-RI-TR-91-04 
Contract F30602-88-C-0001 


In today’s highly competitive and constantly growing 
market for software products, planning and scheduling 


of large software projects has become a bottleneck to 
increasing production productivity. This work is to in- 
vestigate the mechanisms required to support soft- 
ware project planning and scheduling (SPPS). Our ap- 
proach is to (1) define SPPS as a reactive process that 
involves human negotiation, and (2) develop a heuris- 
tic search model, that is consistent with the negotiation 
process, to improve an existing schedule by incremen- 
tally revising it. The main contribution of this thesis is 
that it represents the first major effort in building a 
problem solving model for SPPS that accommodates 
the dominant characteristics of SPPS. Our problem 
solving model is based on the previous results in social 
analysis of computing, operations research in manu- 
facturing, artificial payen a in manufacturing plan- 
ning and scheduling, and the traditional approaches to 
planning in artificial intelligence, and extends the tech- 
niques that have been developed by them in dealing 
with SPPS. We demonstrate the sufficiency of the 
model that has been developed on specific test cases 
that reflect actual software project planning and 
scheduling circumstances. A program called NEGO- 
PRO that uses our basic model to support SPPS in 
large software projects has been implemented. 


Domestic Commerce, Marketing, & 
Economics 


155,8 

AD-A236 914/8/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
po, ome of Economic Information with Design 
and Manufacturing Systems. 

Technical rept. 

A. Kutay, and S. Finger. Mar 91, 14p Rept no. CMU- 
RI-TR-91-02 


Most of the life cycle cost of a product is determined by 
the decisions made during the preliminary product 
design stage. As competition causes a reduction in 
product lead times, an increase in demands for prod- 
uct quality, and an increase in the need for flexibility in 
product differentiation, the need for better cost estima- 
tion tools in the design stage also increases. During 
preliminary design, the cost implications of design de- 
cisions may not be computable with precision, but the 
information needed to make better informed cost 
tradeoffs can be made available to the designer. In this 
paper we present a methodology to compute the costs 
of product features for each of the stages in a prod- 
uct’s life-cycle. We propose to integrate this methodol- 
ogy with an existing design system in order to give 
rapid feedback to the designer on the costs attributa- 
ble to particular design features. We use these costs to 
provide economic feedback to the designer on the fea- 
sibility and economics of manufacture, assembly, test- 
ing, marketing, etc. 


Engineering Materials 


158,815 
N91-24381/6/GAR 
(Order as N91-24365/9/GAR, PC Miao) 
2) 


Arizona Univ., Tucson. 
Development and Mechanical Properties of Struc- 
tural Materials from Lunar Simulant. 

. S. Desai. Apr 91, 8 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 8 p. 


Development of versatile engineering materials from 
locally available materials in space is an important step 
toward establishment of outposts such as on the moon 
and Mars. Here development of the technologies for 
manufacture of structural and construction materials 
on the moon, utilizing local lunar soil (regolith), without 
the use of water, is an important element for habitats 
and explorations in space. It is also vital that the me- 
chanical behavior such as strength and flexural prop- 
erties, fracture toughness, ductility, and deformation 
characteristics are defined toward establishment of 
the ranges of engineering applications of the materials 
developed. The objectives include two areas: (1) ther- 
mal liquefaction of lunar simulant (at about 1100 C) 
with different additives (fibers, powders, etc.); and (2) 





development and use of a traxial test device in which 
lunar simulants are first compacted under cycles of 
loading, and then tested with different vacuums and 
initial confining or insitu stress. The second area was 
described in previous progress reports and publica- 
tions; since the presently available device allows 
vacuum levels up to only 10(exp -4) torr, it is recom- 
mended that a vacuum pump that can allow higher 
levels of vacuum is acquired. 


Job Environment 


155,816 

MIC-91-04040/GAR PC E07/MF E01 
Medical Research Council (Canada), Ottawa (Ontario). 
Laboratory biosafety guidelines. 


ory 
= 990, 72p SSC-MR21-1/1990E, ISBN-0-662-17695- 
French ed. 91-04039/1. 


The Working Group’s objective was to provide a tech- 
nical document for those who design, build, operate or 
work in research laboratories in which human patho- 
gens are grown for research or development pur- 
poses. The document focuses on the use of bacteria, 
viruses, parasites, fungi and other infectious agents 
which are pathogenic to humans in research laborato- 
ries. The guidebook covers the containment of bioha- 
zards, the classification of biological agents according 
> risk, physical containment levels, and laboratory 
lesign. 


Joining 


158,817 


DE91012810/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Development of a process model for intelligent 
control of gas metal arc welding. 

H. B. Smartt, J. A. Johnson, C. J. Einerson, A. D. 
Watkins, and N. M. Carlson. 1991, 21p EGG-M- 
90329, CONF-901194-18 

Contract ACO7-761D01570 

American Society of Mechanical Engineers (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 
ee by Department of Energy, Washing- 
ton, DC. 


This paper discusses work in progress on the develop- 
ment of an intelligent control scheme for arc welding. 
A set of four sensors is used to detect weld bead cool- 
ing rate, droplet transfer mode, weld pool and joint lo- 
cation and configuration, and weld defects during 
welding. A neural network is being developed as the 
bridge between the multiple sensor set a conventional 
proportional-integral controller that provides independ- 
ent control of process variables. This approach is 
being developed for the gas metal arc welding proc- 
ess. 20 refs., 8 figs. 


155,818 
PATENT-4 587 817 Not available NTIS 
Department of the Navy, Washington, DC. 
po Security Internal Locking System. 

atent. 
H. L. Self. Filed 29 May 84, patented 13 May 86, 5p 
AD-D014 896/5, PAT-APPL-6-614 493 
Supersedes PAT-APPL-6-614 493. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A locking system that consists of two locking mecha- 
nisms protected by a drill resistive shutter plate. The 
shutter plate can be rotated to expose a first lock 
which when unlocked allows it to be further rotated to 
uncover the second lock. Upon unlocking the second 
lock, the drive for the main bolt can then be actuated. 


158,819 
PATENT-4 993 125 Not available NTIS 
Department of the Navy, Washington, DC. 


Container Connector. 

Patent. 

M. E. Capron, C. Sarsfield, and B. Posadas. Filed 20 
Feb 90, patented 19 Feb 91, 7p AD-D014 883/3, 
PAT-APPL-7-481 923 

Supersedes PAT-APPL-7-481 923. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This invention relates to a container connector having 
independently adjustable and locking ends, each end 
configured to be inserted into an opening of a cargo 
container and rotated to lock the connector with the 
container. When inserted and locked the connector 
holds two adjacent ends of adjacent containers in a 
spaced relationship. Locking mechanisms are provid- 
ed for retaining each locking end in the locked or un- 
locked position. The ends of the connector may be ad- 
justed to accommodate containers with different end 
spacing requirements. 


155,820 

PB91-209098/GAR PC E06/MF E06 
Aerospatiale, Suresnes (France). Centre Commun de 
Recherches Louis-Bleriot. 
Conception-Fabrication-Etaion des Sondes 
Courants de Foucault (Design, Fabrication, and 
Calibration of Foucault Current Probes). 

H. Chailleux, J. P. Choffy, and |. Molinero. c1990, 
54p DCR/M-51739/F-90 

Text in French; summary in English. 


The purpose of the study was to fabricate and charac- 
terize low-frequency (1 to 3 kHz) Foucault Current 
probes to detect flaws in sheet-metal joints from 1 to 5 
mm thick. To meet these criteria, nine ferrite-pot 
probes were made. Three coils without additional 
cores enabled the authors to show that the presence 
of a ferrite pot improves probe/part magnetic coupling 
by about 50 percent and defect response by about 14 
dB. Measurement of electrical characteristics with an 
impedance meter seems to work well in monitoring 
probe manufacture (good reproducibility) and could 
eventually be used to monitor the performance of the 
probes during use. 


Quality Control & Reliability 


155,821 
DE91012304/GAR 
Argonne National Lab., IL. 
Materials evaluation and inspection: New meth- 
ods, materials and dimensions. 

M. V. Nevitt, and N. D. Peterson. Nov 90, 143p ANL- 
90/37, CONF-8909144 

Contract W-31109-ENG-38 

Materials evaluation and inspection: new methods, 
materials and dimensions, Argonne, IL (USA), 25-26 
Sep 1989. Sponsored by Department of Energy, 
Washington, DC. 


A conference at Argonne National Laboratory for ex- 
ecutives and technical personnel in small and medium- 
size manufacturing companies summarized how mate- 
rials evaluation and inspection by nondestructive 
methods are changing and broadening. The applica- 
tion of these rapidly emerging techniques in maintain- 
ing and improving the quality and competitiveness of 
manufactured products was stressed. Individual 
papers have been cataloged separately. 


PC A07/MF A01 
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AD-A236 593/0/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Uranus Mobile Robot. 

Technical rept. 

M. Blackwell. Sep 90, 35p Rept no. CMU-RI-TR-91- 


06 
Contracts N00014-81-0503, N00014-90-J-1656 
The Uranus mobile robot was built by Carnegie Mellon 


University’s Mobile Robot Lab to provide a general 
purpose mobile base to support research into indoor 


155,825 


MANUFACTURING TECHNOLOGY 
Robotics/Robots 


robot navigation. As a base, it provides full mobility, 
along with support for a variety of payloads, such as 
sensors and computers. This report details the design 
and maintenance of Uranus’s mechanical, electrical, 
and software systems, and is intended to serve two 
purposes. First, it acts as documentation for the robot. 
Second, it offers a perspective in to mobile robot 
design, showing the decision, tradeoffs, and evolution 
that are involved in the design of a system of this com- 
plexity. Hopefully, others building similar systems will 
be able to profit from our experience. 


155,823 

AD-A236 642/5/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Composite Discrete/Continuous Control of Robot 


ept. 
J. J. Lee, and Y. Xu. Apr 91, 30p Rept no. CMU-RI- 
TR-91-09 


In this report, a composite control scheme for the con- 
trol of robot manipulators is proposed. Due to the mod- 
eling error or environmental uncertainties, robot 
motion may present a significant positioning error by 
using a conventional Computer-Torque Method. To im- 
prove tracking capability of robot manipulators, sliding 
mode control and nonlinear control algorithms have 
been introduced, but computation is costly, and thus a 
fast motion execution using simple computer sources 
is impossible. To solve this problem, we present a 
composite control algorithm to control robot motion 
combining a discrete feedforward component and a 
continuous feedback component. The discrete feed- 
fordward component provides a nominal torque com- 
puted using the robot dynamics and compensates for 
dynamic between the links. This part can be updated in 
a large sampling time, and can be computed off-line 

enerally, thus real time computation is decreased. 

he continuous feedback control component uses a 
structure of Variable Structure System and provides a 
robust control to disturbances during the sliding mode. 
This part can be digitally implemented using a short 
sampling time, and thus a fast motion of a multi-degree 
freedom robot manipulator can be executed by using a 
computer, or even a single board computer with an 8- 
bit CPU. The stability of the proposed multiple-rate 
control scheme is proven in the paper and efficiency of 
the control scheme has been demonstrated by simula- 
tions of a three-link robot subject to parameter and 
payload uncertainties. 


155,824 

AD-A236 821/5/GAR PC A03/MF A01 
ae gga Univ., Pittsburgh, PA. Robotics Inst. 
TORCS: A Teleoperated Robot Control System for 
the Self Mobile Space Manipulator. 

Technical rept. 

M. Ueno, W. Ross, and M. Friedman. Apr 91, 32p 
Rept no. CMU-RI-TR-91-07 


This document describes the Teleoperated Robot 
Control System (TORCS) developed to control the Self 
Mobile Space Manipulator (SM) robot which is being 
developed in the Vision and Autonomous Systems 
Center. This robot is a semi-autonomous free-walking 
system being developed for space applications. 
TORCS provides a remote operator with comprehen- 
sive control of the robot on a number of different levels 
ranging from traditional teleoperation to completely 
autonomous we The heat of the TORCS system 
is an interactive, real-time X window based display tool 
which supports the controls for the robot and displays 
information on robot position and status. TORCS sup- 
ports several well-integrated devices for teleoperation 
including a joystick, a six degree of freedom polhemus, 
and an isomorphic master controller. The operator can 
also perform teleoperation by specifying robot joint 
angles with the workstation mouse. Autonomous fea- 
tures include the ability to take single or multiple steps 
independently of operator intervention and to plan 
routes from one location to another. At the highest 
level, the operator need only specify a destination and 
TORCS will handle the rest. Provisions are included for 
the operator to oversee autonomous operations and to 
interrupt any operation in progress. The TORCS dis- 
play includes a three-dimensional view of the robot 
during operations as well as close-up views of the 
robot gripper and readouts of exact robot status. 


158,825 
AD-A236 823/1/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
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Modeling of a 3-D Light-Weight Space Manipulator. 
Technical rept. 

H. Ueno, and Y. Xu. Apr 91, 24p Rept no. CMU-RI- 
TR-91-08 


This report addresses the problem of modeling a 3-D 
flexible robot. First, the flexibility of each link is mod- 
eled by a lumped system seropng ky bending deflec- 
tion is not too large compared to the length of the link. 
The the kinematics of a serial-chain flexible mecha- 
nism is obtained by using transform of rigid coordi- 
nates and flexible coordinates. The flexible coordinat- 
ed frame is defined to represent deflections of each 
link. Based on the kinematics, overall dynamics is de- 
rived by Lagrangian method. To obtain transfer func- 
tions from the joint torque to the tip displacements, the 
inertial matrix must be invertible. We defined a set of 
new variables by which the inertial matrix is invertible. 
This provides a general approach for modeling a large 
class of multi-joint flexible robot, and the resultant 
model is simple to be implemented in real-time model, 
and the experimental results have been compared to 
the analytical results. 


155,826 


DE91010393/GAR 

Oak Ridge National Lab., TN. 
mic coupling effects in modeling and control 

of hard contact motion of a manipulator. 

M. A. Unseren. 1991, 33p CONF-910871-1 

Contract AC05-840R21400 

IEEE international conference on systems engineer- 

ing: concurrent engineering (3rd), Dayton, OH (USA), 

1-3 Aug 1991. Sponsored by Department of Energy, 

Washington, DC. 


PC A03/MF A01 


In the previous work on the hard contact motion of a 
single manipulator, only the kinematic coupling effects 
were taken into account. In this paper the dynamic 
coupling effects are considered in the modeling and 
control of an N-joint, serial link manipulator turning a 
crank mechanism. By dynamically distributing the load, 
i.e., the crank, the generalized contact forces are de- 
composed into internal stress and motion compo- 
nents. A rigid model is developed for the entire 
closed-chain system. It is shown here that a subset of 
the internal stress contact forces may be explicitly 
controlled while simultaneously and independently 
controlling the position of the system. 9 refs., 2 figs. 


155,827 


DE91010732/GAR PC A03/MF A01 
Carnegie-Meilon Univ., Pittsburgh, PA. Robotics Inst. 
Methodology to determine the dynamic configura- 
tion of a reconfigurable manipulator. 

A. Krishnan, and P. K. Khosla. 1990, 18p DOE/ER/ 
14042-1, CONF-9006333-1 

Contract FG02-89ER14042 

International symposium on measurement and control 
in robotics (1st), Houston, TX (USA), 20-22 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 


Typical tasks involved in the factory shop-floor range 
from simple pick and place operations to complex sys- 
tems used for seam welding and assembly. In order to 
improve the quality and through-put of a product, spe- 
cialized robots are used whose configurations are ap- 
propriate for the particulate task. The Reconfigurable 
Modular Manipulator System (RMMS) consists of mod- 
ular links and joints which can be assembled into many 
manipulator configurations. This capability allows the 
RMMS to be rapidly reconfigured in order to custom 
tailor it to specific tasks. In this paper we discuss the 
issues of determining manipulator configuration from 
task requirements. We first show that task require- 
ments can be broadly classified into kinematic and dy- 
namic requirements. We then use dynamic require- 
ments, in particular, the bound on the joint velocities 
and accelerations to select appropriate joint modules. 
We present our algorithm to select joint modules using 
bounds on joint velocities and accelerations. We use 
these bounds and the knowledge of previous module 
selections to calculate the maximum joint torques re- 
quired. The algorithm ensures that the selected joint 
modules will have sufficient torque ratings. (ERA cita- 
tion 16:021036) 


158,828 
DE91012527/GAR 
Oak Ridge National Lab., TN. 


184 VOL. 91, No. 20 


PC A03/MF A01 


Control of autonomous mobile robots using 
custom-designed qualitative reasoning VLSI chips 
and boards. 

F. G. Pin, and R. S. Pattay. 1991, 19p CONF- 
9105116-2 

Contract ACO05-840R21400 

Symposium on energy engineering sciences (9th), Ar- 
gonne, IL (USA), 14-15 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Two types of computer boards including custom-de- 
signed VLSI chips have been developed to provide a 
qualitative reasoning capability for the real-time control 
of autonomous mobile robots. The design and oper- 
ation of these boards are described and an example of 
application of qualitative reasoning for the autono- 
mous navigation of a mobile robot in a-priori unknown 
environments is presented. Results concerning con- 
sistency and modularity in the development of qualita- 
tive reasoning schemes as well as the general applica- 
bility of these techniques to robotic control domains 
are also discussed. 17 refs., 4 figs. 


158,829 
DE91012997/GAR PC A07/MF A01 
Oak Ridge National Lab., TN. 

Proposal for continued basic research in intelli- 
gent machines at the Center for Engineering Sys- 
tems Advanced Research: Fiscal years 1992-1996. 
R. C. Mann, M. Beckerman, K. Fujimura, J. P. Jones, 
and E. M. Oblow. May 91, 130p ORNL/TM-11810, 
CESAR-91/07 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This proposal describes the context and technical di- 
rection during the next five years for the DOE/ER/ 
BES-sponsored basic research program in intelligent 
machines at the Center for Engineering Systems Ad- 
vanced Research (CESAR) at the Oak Ridge National 
Laboratory (ORNL). Research will address issues re- 
lated to autonomous systems in unstructured dynamic 
work environments. Specifically, the work will focus on 
multiple cooperating robotic systems, combined mobil- 
ity and manipulation, intelligent sensor systems, ma- 
chine learning, and embedded high performance com- 
puting. Focus for proof-of-principle experiments dem- 
onstrating innovative development will be delivered 
from a number of application areas related to DOE 
missions. 183 refs., 4 figs., 3 tabs. 


155,830 

N91-24582/9/GAR PC A05/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. 

Passivity Based Control Methodology for Flexible 
Joint Robots with Application to a Simplified Shut- 
tle RMS ARM. 

Annual Report. 

P. Sicard, and J. T. Wen. 1991, 89p NAS 
1.26:188176, NASA-CR-188176 

Contract NAG9-462 


The main oe is to develop a general theory for the 
control of flexible robots, including flexible joint robots, 
flexible link robots, rigid bodies with flexible append- 
ages, etc. As part of the validation, the theory is ap- 
plied to the control law development for a test example 
which consists of a three-link arm modeled after the 
shoulder yaw joint of the space shuttle remote manipu- 
lator system (RMS). The performance of the closed 
loop control system is then compared with the per- 
formance of the existing RMS controller to demon- 
strate the effectiveness of the proposed approach. 
The theoretical foundation of this new approach to the 
control of flexible robots is presented and its efficacy is 
demonstrated through simulation results on the three- 
link test arm. 


155,831 
PB91-217414/GAR 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 

Generation of Smooth Trajectories without Plan- 


ning. 
J. C. Fiala. Jun 91, 19p NISTIR-4622 


PC A03/MF A01 


A technique for generating smooth trajectories of a 
system is presented. The approach is to find a dynami- 
cal equation with the desired transient behavior and 
use it as the basis of the control algorithm. It is shown 
that an appropriate dynamical equation can be ob- 
tained by varying the position and velocity gains of a 
proportional-derivative control loop over the duration 
of the movement. The dynamical equation can be used 
to generate trajectories online with minimal planning. 


The resulting manipulator control system responds to 
path errors in a more reasonable fashion than tradi- 
tional approaches to trajectory control since explicit re- 
planning is not required. 
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DE91785800/GAR PC A03/MF A01 
Union Rheinische Braunkohlen Kraftstoff A.G., Wes- 
seling (Germany, F.R.). 

Energierueckgewinnung mit Standardpumpen aus 
hochgespannten Fluessigkeiten. Fortschrittsber- 
icht Nr. 6. (Energy recovery from high-pressure liq- 
uids with standard pumps. Progress report no. 6). 
F. Gajewski. 1987, 16p ETDE-mf-1785800 

In German. 

U.S. Sales Only. 


As the project was originally meant to end on the 
30.06.1987 the pump was subjected to a final perma- 
nent operation test. A leak in the rotating mechanical 
seal brought this to a preliminary stop. Further test 
runs furnished further data on the scheduled objec- 
tives. Towards the end of the reported period it 
became apparent that the project would be continued 
by the pump manufacturers Klein, Schanzlin and 
Becker AG, Frankenthal; this delayed the evaluations, 
especially on the area of material technology. As tests 
had to be continued KSB extended the project until the 
31.08.1988. (orig.). 
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DE91785803/GAR PC A03/MF A01 
Union Rheinische Braunkohlen Kraftstoff A.G., Wes- 
seling (Germany, F.R.). 

Energierueckgewinnung mit Standardpumpen aus 
hochgespannten Fluessigkeiten. Fortschrittsber- 
icht Nr. 5. (Energy recovery from high-pressure liq- 
uids with standard pumps. Progress report no. 5). 
F. Gajewski. 1987, 24p ETDE-mf-1785803 

In German. 

U.S. Sales Only. 


The 5th report contains further information on the ‘re- 
coverable performance’. Technical studies of the ma- 
terials showed positive results. Supply of sealing liquid 
to the slide ring packing caused problems endangering 
aggregate safety. Closing down of the Ka 10 produc- 
tion plant in November gave an opportunity to disman- 
tle the pump. (orig.). 
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DE91785804/GAR PC A03/MF A01 
Union Rheinische Braunkohlen Kraftstoff A.G., Wes- 
seling (Germany, F.R.). 

Energierueckgewinnung mit Standardpumpen aus 
hochgespannten Fluessigkeiten. Fortschrittsber- 
icht Nr. 4. (Energy recovery from high-pressure liq- 
uids with standard pumps. Progress report no. 4). 
F. Gajewski. 1986, 21p ETDE-mf-1785804 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The 4th report contains the first evaluation of experi- 
mental data on the dependence of the recoverable 
performance from the gas contained in the depressur- 
ized product. Supplementary information is provided 
on the project aims ‘Materials testing in permanent op- 
eration’ and ‘Development and testing of operationally 
safe switches’. The results obtained so far were dis- 
cussed with the pump manufacturers Sulzer/Win- 
terthur on the 20.6.86. Technical operation presented 
unexpected problems with the equalisation of pressure 
which relieves the axial thrust and the sealing oil 
supply for the slide ring packings. The electric motor 
used as generator had to be exchanged after winding 
damage. (orig.). 
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DE91785805/GAR PC A03/MF A01 
Union Rheinische Braunkohlen Kraftstoff A.G., Wes- 
seling (Germany, F.R.). 





Energierueckgewinnung mit Standardpumpen aus 
espannten Fluessigkeiten. Fortschrittsber- 

icht Nr. 3. (Energy recovery from high-pressure | 

ulds with standard pumps. Progress report no. 3). 

F. Gajewski. 1986, 30p ETDE-mf-1785805 

In German. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


The third report deals mainly with ‘material technology’ 
and makes first statements on economic efficiency. A 
preliminary evaluation of interim results obtained here 
shows that the material chosen for the product and the 
operational conditions are not ideal. Even though pro- 
duction engineering problems and the procurement of 
spares caused a temporal standstill of the pumps there 
are further evaluations which substantiate the state- 
ments on expected economic efficiency contained in 
the second report. Installation in a 2. high-pressure 
plant is being prepared in order not to depend on any 
interruption of operation. (orig.). 
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DE91785806/GAR PC A03/MF A01 
Union Rheinische Braunkohlen Kraftstoff A.G., Wes- 
seling (Germany, F.R.). 

Energierueckgewinnung mit Standardpumpen aus 
pry gig ene Fluessigkeiten. Fortschrittsber- 
icht Nr. 2. (Energy recovery from high-pressure liq- 
ulds with standard a Progress report no. 2). 
F. Gajewski. 1985, 20p ETDE-mf-1785806 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The second report contains first interim results of the 
various project objectives. Pump operation was inter- 
rupted several times due to operational problems and 
power failures. The technology promises economic ef- 
ficiency. (orig.). 
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N91-24594/4/GAR PC A09/MF A01 
Southwest Research Inst., San Antonio, TX. 

On-Orbit Compressor Technology Program. 

Final Report. 

D. M. Deffenbaugh, S. J. Svedeman, E. C. 
Schroeder, and C. R. Gerlach. Oct 90, 188p NAS 
1.26:185645, NASA-CR-185645 

Contracts NAS9-18051, SWRI PROJ. 04-2529 


A synopsis of the On-Orbit Compressor Technology 
Program is presented. The objective is the exploration 
of compressor technology applicable for use by the 
Space Station Fluid Management System, Space Sta- 
tion Propulsion System, and related on-orbit fluid 
transfer systems. The approach is to extend the cur- 
rent state-of-the-art in natural gas compressor tech- 
nology to the unique requirements of high-pressure, 
low-flow, small, light, and low-power devices for on- 
orbit applications. This technology is adapted to seven 
on-orbit conceptual designs and one prototype is de- 
veloped and tested. 


155,838 

PATENT-4 870 244 Not available NTIS 
Department of the Navy, Washington, DC. 

Method and Device for Stand-Off Laser Drilling 
and Cutting. 

Patent. 

J. A. Copley, H. S. Kwok, and Y. Domankevitz. Filed 
7 Oct 88, patented 26 Sep 89, 7p AD-D014 882/5, 
PAT-APPL-7-254 629 

Supersedes PAT-APPL-7-254 629. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A device for perforating material and a method of 
stand-off drilling using a laser. In its basic form a free- 
running laser beam creates a melt on the target and 
then a Q-switched short duration pulse is used to 
remove the material through the creation of a laser 
detonation wave. The advantage is a drilling/cuttin 
method capable of working a target at lengthy stand- 
off distance. The device may employ 2 lasers or a 
single one operated in a free-running/Q-switched dual 
mode. 


155,839 
PATENT-4 953 295 Not available NTIS 
Department of the Navy, Washington, DC. 


= a Hydraulic Band Saw. 

atent. 

S. Barradas, B. Farber, and W. B. Luther. Filed 2 Feb 
90, patented 4 Sep 90, 10p AD-D014 898/1, PAT- 
APPL-7-479 490 

Supersedes PAT-APPL-7-479 490, AD-D014 688. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A seawater powered band saw having a rigid frame or 
housing, a control handle and valve assembly having a 
trigger which when engaged by an operator delivers 
pressurized seawater to a seawater powered vane 
motor, a novel seawater lubricated spur and pinion 
gear drive arrangement connecting the vane motor in 
a driving relationship to a band saw drive wheel, and 
idler take-up assembly to tension the saw blade and 
facilitate the changing of saw blades and a safety 
guard assembly to protect the blade when the band 
saw is non-operational and protect the operator when 
the band saw is operational. 


155,840 

PATENT-4 996 972 Not available NTIS 
Department of the Navy, Washington, DC. 

Hot Air Heat Gun. 

Patent. 

T. L. Poston. Filed 22 Aug 90, patented 5 Mar 91, 7p 
AD-D014 885/8, PAT-APPL-7-570 759 

Supersedes PAT-APPL-7-570 759. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The patents in the preferred embodiment, comprises a 
heat-shrink comma gun for heat-shrink applications in 
potentially explosive or flammable conditions, by using 
a non-electric non-flame producing, and non-sparking 
heat source. A hand-held housing has a nozzle at- 
tached thereto. A heat transfer element is attached 
within the housing and extends into the nozzle. The 
space within the nozzle formed between the heat 
transfer element and the nozzle defines an air heating 
chamber. A chemically reactive heat cartridge, con- 
tained within the heat transfer element, is activated via 
a striking force. The heat cartridge radiates heat along 
the heat transfer element into the air heating chamber. 
Air under pressure is supplied to the air heating cham- 
ber and exits the nozzle as hot air under pressure. 


155,841 

PB91-217133/GAR PC A05/MF A01 
International Trade Administration, Washington, DC. 
Competitive Assessment of the U.S. Materials Han- 
dling Equipment Industry. 

Nov 87, 80p 

Also available from Supt. of Docs. 


U.S. materials handling equipment producers are 
facing serious competitive pressure from European 
and Japanese producers in some product lines. High 
production and product liability costs, combined with 
the sustained appreciation of the dollar through early 
1985, have increased the cost of U.S. materials han- 
dling equipment in both domestic and foreign markets. 
The exchange value of the dollar, the level of real inter- 
est rates in the United States, improvements in pro- 
duction processes, and progress by U.S. manufactur- 
ers in BY and marketing new technologies will 
all affect U.S. producers’ future competitiveness in 
international markets. The availability of export financ- 
ing will be important for those firms that pursue mar- 
kets in developing countries. U.S. materials handling 
equipment producers must continue their efforts to ra- 
tionalize and restructure their operations and reduce 
production costs in order to rebuild their domestic and 
foreign market shares. Maintanining U.S. technological 
leadership in automated materials handling equipment 
will also important to U.S. competitiveness in the 
long term. 


General 


155,842 
DE91011836/GAR 
Argonne National Lab., IL. 


PC A03/MF A01 


158,845 
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General 


Fluidelastic instability of loosely supported tubes. 

Y. Cai, S. S. Chen, and T. M. Mulcahy. 1991, 19p 

ANL/CP-73023, CONF-9105116-1 

— W-31109-ENG-38 en 
ymposium on energy ineering sciences ), Ar- 

gonne, IL (USA), 1415 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


The supports for heat —— tubes 
cop “ange drilled holes. To facilita’ 
() 


is called tube-support-plate (TS 

analytical study of fluidelastic instability o 

ported tubes, vibrating in a tube support plate 
inactive mode, wt ag anne based on a bilinear mathe- 
matical model, which incorporates all motion-depend- 


quasiperiodic, and chaotic motions. i 
are compared with published experimental data; they 
agree reasonably well. 9 refs., 7 figs., 1 tab. 


155,843 

DE91785802/GAR PC A07/MF A01 
Technische Univ. Braunschweig (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau und Elektrotechnik. 


(Dr.-Ing). 
H. Kalbitz. 24 Apr 90, 148p ETDE-mf-1785802 
In German. 
U.S. Sales Only. 


Experimental studies of the flow, the heat transition 
and the pressure loss which occur during the use of 
static mixers in tube heat exchangers are carried out. 
Results show that helical mixers divide, shift and re- 
unite the flow whereas mixing bars force an almost 
radial deflection of the fluid from the axial flow direc- 
tion and lead to an transversal exchange of the fluid 
from the tube wall to the middle of the tube and from 
there back to the walls. The energy balance shows 
that the use of static mixers in a tube heat exchanger 
usually leads to an increased consumption of energy. 
If the use of mixers is taken into account when design- 
ing the tube exchanger the heat transfer surface 
needed is smaller than the surface of a tube exchang- 
er without inserts. While this reduces investment cost 
for the heat exchanger there is the additional cost of a 
static mixer to be taken into account. (BR). 


155,844 
PB91-211979/GAR PC A04/MF A01 
Alzeta Corp., Santa Clara, CA. 

Selective and Enhanced Radiation from Porous 
Matrix Burners. Annual Report, October 1989-Sep- 
tember 1990. 


1990. 
R. M. Kendall, and J. D. Sullivan. Feb 91, 72p 
ALZETA-91-7049-162, GRI-91/0116 
Contract GRI-5089-260-1817 
Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the contract is to enhance the thermal 
performance of surface radiant burners 
through the use of improved ceramic materials. Previ- 
ously identified rare earth oxides that exhibit selective 
radiant emissions in the near infrared will be incorpo- 
rated into fiber matrix burners. High-temperature high- 
emissivity fibers will also be identified and used to im- 


g 
cy thermal radiation can provide significant 
benefits over long wavelength radiant energy. Fis has 
been the basis for the sales of high-temperature quartz 


lamp emitters for selected ications, since compet- 
ing ‘high-temperature’ gas radiant burners do not exist. 
If the claimed benefits of high frequency radiators are 
real, then the gas industry must provide a viable gas- 
fired alternative in order to compete in these markets. 
The goals of the proposed program are to develop and 
demonstrate these viable alternatives and to identify 
applications where process benefits truly exist. 


155,845 
PB91-217075/GAR PC A06/MF A02 
Air Products and Chemicals, Inc., Allentown, PA. 
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Development of a nee Heating Furnace. Final 
Report, May 1988-May 1 

L. K. Farmer. Sep 90, 105p GRI- 90/0254 

Contract GRI-5088-235-1683 

Sponsored by Gas Research Inst., Chicago, IL. 


Work accomplished throughout the initial phase of the 
GRi-funded program to develop a gas-fired rapid heat- 
ing furnace for the reheat of metals is reported. Vari- 
ous sections of the report describe: (1) The investiga- 
tion of current and emerging metal heating technol- 
ogies; (2) The proposed process and expected bene- 
fits; (3) The bench scale apparatus developed to inves- 
tigate the heating process; (4) Test results and analy- 
sis; (5) The development of a computer model to pre- 
dict the temperature distribution within the heated 
piece; and (6) Plans for continuation of the program. 


ee 
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Adhesives & Sealants 


155,846 


N91-24382/4/GAR 
(Order as N91-24365/9/GAR, PC A12/MF 


A02) 
Arizona Univ., Tucson. 
High Temperature Seals Between Ceramic Separa- 
tion Membranes and Super-Alloy Housing. 
G. Honea, and K. R. Sridhar. Apr 91, 5p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 5 p. 


One of the concepts for oxygen production from Mar- 
tian atmospheric carbon dioxide involves the use of tu- 
bular electrochemical membranes for oxygen separa- 
tion. The tubular configuration offers the advantage of 
being able to separate the oxygen at pressures of up 
to 500 psi, thereby eliminatin — need for a pre-lique- 
faction oxygen compressor. A key technology that has 
to be developed in order for the electrochemical sepa- 
rator to combine as a compressor is a high tempera- 
ture static seal between the ceramic separation cell 
and the nickel-based super-alloy tube. Equipment was 
designed and fabricated to test the seals. Efforts are 
under way to develop a finite element model to study 
the thermal stresses at the joints and on the seal, and 
the optimal shape of the seal. The choice of seal mate- 
rials and the technique to be used to fabricate the 
seals are also being investigated. 


Carbon & Graphite 


155,847 


DE91012573/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Effective like- and nent. all interactions at high 
pressure and high tem 

F. H. Pr Ree, and M. van Thiel. May 91, 23p UCRL-JC- 

106343, GONF-9107105-2 

Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 

shock compression of condensed matter, Williams- 

burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 

ment of Energy, Washington, DC. 


We describe how information on effective interactions 
of chemical species involving C, O, and N atoms at 
high pressure and high temperature may be inferred 
from available shock wave data of NO and CO. Our 
approach uses a modern statistical mechanical theory 
and a detailed equation of state (EOS) model for the 
condensed phases of carbon 


155,848 


DE91013261/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
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ae soldering of Ni-Au plated Kovar with a 

ser. 

F. M. Hosking, and D. M. Keicher. 1991, 20p SAND- 
90-3007C, CONF-910406-13 

Contract ‘AC04-76DP00789 

Spring meeting of the Materials Research Society 

(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 

Sponsored by Department of Energy, Washington, DC. 


Typical —s processes use reactive fluxes to pro- 
mote wetting. Most flux residues left after soldering 
must be removed with halogenated or CFC solvents. 
Recent legislation has mandated the reduction or 
elimination of the use of these solvents. There has 
consequently been a significant effort to develop alter- 
native, environmentally conscious manufacturing tech- 
nologies that will satisfy this objective. We are current- 
ly characterizing and developing a fluxless laser sol- 
dering process that will hermetically join Ni-Au electro- 
plated Kovar lids and base plates. A test matrix was 
designed to investigate the effects of laser heating, 
joint design, and base/filler metal interactions on 
achieving fluxless soldering with a 100 watt CW 
Nd:YAG laser. Two solder alloys, 80In-15Pb-5Ag and 
63SN-37Pb (wt. %), were used. Satisfactory solder 
joints were produced with both solder alloys, although 
the SnPb alloy gave relatively better wetting. Wetting 
generally increased with increasing laser power, de- 
creasing beam spot size, and decreasing travel speed. 
The effects of the laser and processing parameters on 
— soldering will be discussed. 9 refs., 5 figs., 1 


155,849 

DE91013509/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Carbon materials--activity and selectivity in hydro- 
cracking reactions. 

A. P. Sylwester, M. Farcasiu, C. M. Smith, and E. P. 
Ladner. 1991, 19p SAND-91-0940C, CONF-9108101- 
1 


Contract AC04-76DP00789 
Chemical congress of North America (4th), New York, 
NY (USA), 25-30 Aug 1991. Sponsored by Department 
of Energy, Washington, DC. 


The use of carbon materials in catalytic system has 
been traditionally associated with their properties as 
supports. There are, however, some literature data de- 
scribing their use as catalysts. Our results show that 
no simple relationship exists between the catalytic ac- 
tivity of some carbon materials for selective cleavage 
of carbon-carbon bonds adjacent to condensed po- 
lyaromatic rings an the elemental composition or sur- 
face area of these materials. The activity is dependent, 
however, upon the precursor used to generate the 
carbon material. Moreover, for a given precursor the 
activity is determined by the method of conversion to 
the carbon material. It remains to be established what 
elements of structure are responsible for the observed 
activity in carbon materials that are catalytically active. 
12 refs., 7 tabs., 1 fig. 


155,850 

N91-24343/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Mechanical Property Characterization and Impact 
Resistance of Selected Graphite/PEEK Composite 
Materials. 

D. J. Baker. Apr 91, 30p NAS 1.15:102769, 
AVSCOM-TR-90-B-012, NASA-TM-102769 

Presented at the National Technical Specialists Meet- 
ing on Advanced Rotorcraft Structures, Williamsburg, 
VA, 25-27 Oct. 1988. 


To use graphite/PEEK material on highly curved sur- 
faces requires that the material be drapable and easily 
conformable to the surface. The mechanical property 
characterization and impact resistance results are pre- 
sented for laminates made from two types of graphite/ 
PEEK materials that will conform to a curved surface. 
These laminates were made from two different materi- 
al forms. These forms are: (1) a fabric where each yarn 
is a co-mingled Celion G30-500 3K graphite fiber and 
PEEK fiber; and (2) an interleaved material of Celion 
G30-500 3K graphite fiber interleaved with PEEK film. 
The experimental results from the fabric laminates are 
compared with results for laminates made from AS4/ 
PEEK unidirectional tape. The results indicate that the 
tension and compression moduli for quasi-isotropic 
and orthotropic laminates made from fabric materials 
are at least 98 pct. of the modulus of equivalent lami- 
nates made from tape materials. The strength of fabric 
material laminates is at least 80 pct. of laminates made 


from tape material. The evaluation of the fabric materi- 
al for shear stiffness indicates that a tape material lam- 
inate could be replaced by a fabric material laminate 
and still maintain 89 pct. of the shear stiffness of the 
tape material laminate. 


158,851 


N91-24593/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Comparison of Weibull Strength Parameters from 
Flexure and Spin Tests of Brittle Materials. 

F. A. Holland, and E. V. Zaretsky. 1991, 11p NAS 
1.15:104414, E-6245, NASA-TM-104414 

Presented at the Ninth Biennial Conference on Reli- 
ability, Stress Analysis, and Failure Prevention, Miami, 
FL, 22-25 Sep. 1991; Sponsored by Asme. 


Fracture data from five series of four point bend tests 
of beam and spin tests of flat annular disks were rean- 
alyzed. Silicon nitride and graphite were the test mate- 
rials. The experimental fracture strengths of the disks 
were compared with the predicted strengths based on 
both volume flaw and surface flaw analyses of four 
point bend data. Volume flaw analysis resulted in a 
better correlation between disks and beams in three of 
the five test series than did surface flaw analysis. The 
Weibull (moduli) and characteristic gage strengths for 
the disks and beams were also compared. Differences 
in the experimental Weibull slopes were not statistical- 
ly significant. It was shown that results from the beam 
tests can predict the fracture strength of rotating disks. 


Ceramics, Refractories, & Glass 


155,852 


DE91008890/GAR 

Oak Ridge National Lab., TN. 
Nitrogen and boron-containing polymers as pre- 
cursors of ceramic materials. 

L. Maya. 1991, 14p CONF-910812-1 

Contract AC05-840R21400 

National meeting of the American Chemical Society 
(ACS) (202nd), New York, NY (USA), 25-30 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


This presentation covers the hydroboration of polybu- 
taclience, the preparation of polymeric sunburn by 
passing hydrogen chloride through a suspension of 
sodium cyanotrihydroborate in dry ether, and the pyrol- 
ysis of melamine, dicyan-diamide, 1,2,4-tiazole, dic- 
minomaleonitrite, polymerized HCN, dicyanoinuda- 
zole, tetracyanoethylene, and hexaazatriphenylene- 
hexa-carbonitrile. The physical and chemical charac- 
terization of the products is reported. 12 refs., 1 fig. 


155,853 


DE91009923/GAR 

Oak Ridge National Lab., TN. 
In-situ REM — of surface processes on ce- 
ramic bulk crystals from 300 to 1670 K in a conven- 
tional TEM. 

Z. L. Wang, and J. Bentley. 1991, 12p CONF- 
910870-4 

Contract AC05-840R21400 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 | by Department of Energy, Washing- 
ton, 


PC A03/MF A01 


Studying the behavior of surfaces at high temperatures 
is of great importance for understanding the properties 
of ceramics and associated surface-gas reactions. 
Atomic processes occurring on bulk crystal surfaces at 
high temperatures can be recorded by reflection elec- 
tron microscopy (REM) in a conventional transmission 
electron microscope (TEM) with relatively high resolu- 
tion, because REM is especially sensitive to atomic- 
height steps. 


155,854 


DE91010257/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of Ma- 
terials Science and Engineering. 





Radiation disorder and aperiodicity in irradiated 
Fray yal rogress report, June 22, 1990-January 
L. W. Hobbs. 1991, 13p DOE/ER/45396-2 

Contract FG02-89ER45396 

Sponsored by Goes of Energy, Washington, DC. 


Three lines of research have been pursued over the 
18-month period since program funding began on 22 
June 1989. These are (1) providing computer graphic 
representation of the physical models of tetrahedral 
network glass structure that Dr. Carol Marians had de- 
veloped during a previous DOE-funded program, to 
assign coordinates to the tetrahedron vertices, and to 
minimize the energies of these configurations in order 
to provide a relaxed set of coordinates which could be 
compared to diffraction data; (2) establishing an ion 
implantation facility at MIT in order to initiate ion im- 
plantation into pyrophosphates in order to investigate 
radiation-induced disorder of partial network struc- 
tures; and (3) exploring information about amorphiza- 
tion and glass network structure that can be adduced 
from energy-filtered electron diffraction patterns of 
silica polymorphs rendered progressively metamict by 
electron irradiation. These avenues have been ex- 
plored by Professor Hobbs, Dr. Uma Jain, a physicist 
from University of Delhi, and Professor Amitabh Jain, 
head of the ion implantation facility at IIT Delhi (both of 
whom spent the 1989-90 academic year on sabbatical 
stays at MIT); Mr. Adam Clayton Powell IV, an MIT un- 
dergraduate research assistant who has worked with 
Dr. Uma Jain; and Messrs. A.N. Sreeram, a talented 
experimental ceramist who has just received his M.S. 
degree from Alfred University under the direction of 
Professor Arun Varshneya, and L.C. Qin, an experi- 
enced electron microscopist who has just completed 
his M.S. work at Northwestern University under the 
guidance of Professor Laurie Marks. 


155,855 
DE91010593/GAR 
Argonne National Lab., IL. 
High resolution electron microscopy of grain 
boundaries. 

K. L. Merkle, and Y. Gao. Mar 91, 29p ANL/CP- 
72768, CONF-910872-1 

Contract W-31109-ENG-38 

Annual Microbeam Analysis Society meeting (25th), 
San Jose, CA (USA), 4-9 Aug 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Systematic High-Resolution Electron Microscopy 
(HREM) investigations have provided new insights into 
the atomic structure of grain boundaries (GBs). The 
application of this atomic-scale information to the un- 
derstanding of GB properties may in the future allow 
for the possibility of prediction and modification of GB 
properties. HREM studies of a number of GBs in Nio 
and Au have clearly demonstrated that a general tend- 
ency exists to produce atomically well-matched struc- 
tures and to preserve a high degree of coherency 
across the interface. HREM observations have estab- 
lished that misfit-dislocation-like defects are formed in 
large-misfit, incommensurate grain boundaries. We 
expect that these and other general structural features 
that have been investigated in NiO and Au are typical 
for other ceramic and metal GBs. Considerable 
progress has been made regarding the quantification 
of structural Gb parameters via HREM. Whereas sev- 
eral discrepancies between observed and calculated 
GB parameters remain, it is expected that the mutual 
feedback between HREM observations and GB com- 
puter simulation will serve as a stimulus to improve 
both the experimental and theoretical techniques and 
will lead to a better understanding of the complicated 
interrelations between GB structure and properties. 
Atomic structure information obtained from HREM ob- 
servations on YBa(sub 2)Cu(sub 3)O(sub 7 (minus)x) 
GBs has led to a much improved understanding of the 
critical current behavior in these systems. Direct corre- 
lations between atomic structure, including chemical 
composition, and property measurements on individual 
GBs will be important for a full understanding of many 
grain boundary properties. 35 refs., 12 figs. 


PC A03/MF A01 


155,856 

DE91010869/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Quantitative analysis of oxygen segregation on in- 
version domain boundaries in aluminum nitride. 

A. D. Westwood, M. R. Notis, and J. R. Michael. 
1991, 25p SAND-91-07600, CONF-910870-10 
Contract AC04-76DP0078 
Electron Microscopy pen of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 


nd Sponsored by Department of Energy, Washing- 
ion, 


Curved and planar inversion domain boundaries (IDB) 
in aluminum nitride (AIN) form in sintered AIN ceramics 
=e oxygen, and oxygen is known to segregate 
to them. A number of interface models shown in Table 
1, have been suggested based upon crystallographic 
constraints, chemical information and observed high 
resolution electron microscope (HREM) images. Until 
recently, problems with simulation of HREM images 
from AIN have made accurate determination of the 
structure of the IDB interface difficult. The aim of the 
present study was to use quantitative analytical elec- 
tron microscopy (AEM) to determine the oxygen con- 
centration at the IDBs, and then to compare the exper- 
imental results with calculated oxygen concentrations 
for each of the IDB models using a Monte Carlo elec- 
tron trajectory simulation program. A match, if any, be- 
tween the experimental and calculated oxygen con- 
centrations would indicate the model which best de- 
scribed the IDB structure. The best match was ob- 
b~ gy for Youngman’s defect model. 14 refs., 5 figs., 3 
tabs. 


155,857 

DE91010872/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Structure of icosahedral borides by Raman spec- 


yg = 

D. R. Tallant, T. L. Aselage, and D. Emin. 1991, 21p 
SAND-91-0236C, CONF-910885-1 

Contract AC04-76DP00789 

International symposium on boron, borides and related 
compounds (10th), Albuquerque, NM (USA), 27-30 
Aug 1991. Sponsored by Department of Energy, 
Washington, DC. 


We have obtained Raman spectra of icosahedral 
boron-rich solids. The spectra of (alpha)-rhombohedral 
boron, boron arsenides, and boron phosphide are con- 
sistent with highly-ordered materials. Polarization stud- 
ies have resulted in symmetry assignments for most of 
the Raman bands of (alpha)-rhombohedral boron. In 
contrast, the Raman spectra of the boron carbides 
reveal local substitutional disorder. They also change 
progressively as a function of carbon content. A struc- 
tural model for the boron carbides has been developed 
to explain the Raman and infrared absorption spectra, 
x-ray data, and electrical and thermal transport proper- 
ties. Raman spectra of boron carbide samples en- 
riched in (sup 10)B, (sup 11)B, and (sup 13)C reveal 
details of the atomic motions. The vibrational frequen- 
cies and exceptionally narrow linewidths of certain 
Raman modes are discussed in terms of a “strong” 
bond model. In this model certain vibrational modes 
involving relatively stiff bonds between chain atoms, 
chain and icosahedral atoms, and atoms on different 
icosahedral are decoupled from the boride lattice by 
weak, intraicosahedral bonds. 15 refs., 8 figs., 1 tab. 


155,858 

DE91011215/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. Applied Technology Div. 
Development of sensors for ceramic components 
in advanced eT systems. 

D. L. Beshears, G. J. Capps, T. J. Henson, L. A. 
Zevenbergen, and H. 
ORNL/ATD-50 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This study, which was performed for the National Aero- 
nautics and Space Adminstration-Lewis Research 
Center in conjunction with Pratt & Whitney, was under- 
taken to determine the feasibility of utilizing thermo- 
graphic phosphors for monitoring the temperature of 
ceramic engine components above 1000(degree)C. 
The Applied Technology Division of the Oak Ridge Na- 
tional Laboratory was asked to choose the appropriate 
phosphors and use existing technology to bond the 
phosphors to candidate substrates for future evalua- 
tion by Pratt & Whitney. Utilizing existing technology 
for bonding aden tea phosphors to nickel- 
based turbine blades, the phosphors were bonded to 
several different ceramic substrates. The ceramic sub- 
strates provided by Pratt & Whitney were silicon ni- 
trate, silicon carbide, mullite, zirconia, and compglas. 
The phosphor/substrate system was cycled to 
1500(degree)C by Pratt & Whitney researchers. Sur- 
face characterization of a small number of phosphor/ 
substrate systems was performed. The phosphor ad- 
herence was good on the majority of the samples. The 
phosphor/substrate system survived well for a first at- 
tempt at coating ceramic-based materials. Several 


M. Henson. Nov 90, 37p 


155,861 
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samples showed evidence of either the phosphor dif- 
fusing into the substrate or the substrate material dif- 
fusing into the phosphor coating. Additional work is 

to optimize the phosphor/substrate system. 9 
refs., 16 figs. 


158,859 
DE91011405/GAR PC A03/MF A01 
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Quantitative model of the defect struc- 
tures of Fe-doped and 3 perovskite. 

L. M. Hirsch, and T. J. Shankland. 1991, 19p LA-UR- 
91-1286, CONF-9104236-1 

Contract W-7405-ENG-36 

Symposium on point defects and related properties of 
ceramics, Cincinnati, OH (USA), 29 Apr - 2 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Many physical and chemical processes in ceramics, 
such as diffusion, electrical conduction, and solid-state 
deformation, involve the motion of point defects. Be- 
cause point defect concentrations in crystals are gov- 
erned by the laws of mics, they can be 
quantitatively determined. In this paper we review 
recent progress on quantitative point defect concen- 
tration modeling in ceramics and minerals. Specific 
models for MgO and MgSiO(sub 3) perovskite that 
contain Fe as a dominant impurity are discussed. Both 
materials are believed to be abundant in the Earth’s 
lower mantle and strongly control its properties. For 
MgO, the model indicates that electrical conduction in- 
volves Fe(sup 3+) on Mg sites — Mg)), elec- 
trons, and magnesium vacancies. The threshold con- 
centration of Fe in ys above which other defects a 
affected strongly depends on oxygen fugacity a 
temperature. For MgSiO(sub 3) perovskite, the oan 
influence of temperature, pressure, and oxygen activity 
on defect populations is shown and its importance rel- 
ative to incongruous experimental results is discussed. 
16 refs., 5 figs. 
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Sol-gel kinetics 

R. A. Assink, and Wt "Kay. 1991, 16p SAND-91- 
0695C, CONF-910888-1 

Contract ACO4-76DP00789 

Symposium on preceramic and inorganic/organic 
hybrid materials, New York, NY (USA), 25-30 Aug 
1991 i by Department of Energy, Washing- 
ton, 


The chemical synthesis of advanced ceramic and 
glass materials by the sol-gel process has become an 
area of increasing activity in the field of material sci- 
ence. The sol-gel process provides a means to pre- 
pare homogeneous, high purity materials with tailored 
chemical and physical properties. This paper surveyed 
the nuclear magnetic resonance (NMR) studies of sili- 
con-based sol-gel kinetics. A review of the various 
models which have been used to analyze the chemical 
kinetics of various sol-gel systems was presented. The 
utility of NMR spectroscopy was demonstrated in in- 
vestigating the influence that various reaction condi- 
tions have on the reaction pathways by which sol-gel 
derived materials are synthesized. By observing in a 
direct fashion the chemical pathway of the sol-gel, it is 
often possible to relate the final properties of the mate- 
rial to the formulation and reaction conditions of the 
sol-gel. The study of reaction kinetics by NMR is ex- 
pected to play an increasingly important role in under- 
standing sol-gel processing and material properties. 
15 refs. (DP) 
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nergy dispersive x-ray diffraction study of glassy 
Blssececu20x filaments produced by gas-jet fi- 


berization. 

Thesis (Ph.D). 

J. P. Hammonds. 2 May 91, 65p IS-T-1527 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 


dispersive x-ray diffraction was used to study 
local order of samples of Brae Pha nsap 
yoaCueub 2)O(sub x) samples produced by gas jet 
fiberization. This material assumes a structure h is 
superconducti above 90K if annealed above 
820(degree)C. hese same samples form an interme- 
diate phase, which resembles the crystal structure of 
the Bi(sub 2)Sr(sub 2)CuO(sub x) superconductor if 
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annealed between 450(degree)C and 600(degree)C. 
The purpose of this study was to investigate the devel- 
opment of this intermediate phase and the local order 
of the glassy material from the as blown fibers. The 
measured density function for the samples annealed in 
this intermediate temperature range are in good agree- 
ment with distributions calculated from known crystal 
structures for these materials. The glassy sample, on 
the other hand, showed differences that were not com- 
pletely explained by the present work, but opened 
paths for further study. 29 ref., 29 figs., 3 tabs. 
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Radiation damage of ceramics by electron micros- 


copy. Progress repo 

D. G. Howitt. 1991, 15p DOE/ER/45279-3 

Contract FG03-86ER45279 

Sponsored by Department of Energy, Washington, DC. 


Investigations are being conducted into the mecha- 
nisms of radiation damage that occur in dielectric and 
semiconducting materials under electron irradiation. 
The aim of this work is to quantify the different effects 
as well as to provide improved methods for the analy- 
sis of these materials by electron microscopy. The re- 
search has clearly shown that processes other than 
direct displacement and radiolysis contribute to materi- 
al decomposition and that diffusion induced by charge 
imbalance, vacancy assisted displacement and sur- 
face reactions can play a major role. 


155,863 
DE91012187/GAR PC A03/MF A01 
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ing. 

Ceramic decomposition under _ irradiation. 
Progress report, 1988-1989. 

D. G. Howitt. 1989, 14p DOE/ER/45279-2 

Contract FG03-86ER45279 

Sponsored by Department of Energy, Washington, DC. 


Under this program investigations have been conduct- 
ed on the physical and chemical processes associated 
with radiation damage in ceramic materials to under- 
stand the mechanisms involved. In addition we have 
been developing improved methodologies for the anal- 
ysis of these materials by electron microscopy. The re- 
search has clearly shown that the effects of ionization 
and displacement damage can be distinguished and 
that processes other than direct displacement and ra- 
diolysis contribute to material decomposition. 


158,864 
DE91012212/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Development and evaluation of new instrumenta- 
tion in field-emission electron microscopy. For- 
eign trip report, April 2, 1991-April 12, 1991. 

L. F. Allard, and T. A. Nolan. 8 May 91, 19p ORNL/ 
FTR-3902 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The travelers visited the JEOL factory in Tokyo, the 
Hitachi Advanced Research Laboratory in Hatoyama, 
and the Hitachi Naka Works in Katsuta, Japan. Prior to 
the Japan portion of the trip, the travelers presented 
invited seminars at the Agency for Defense Develop- 
ment laboratories in Taejeon, Korea. These seminars 
described ceramics research in the US and at ORNL, 
the nature of the User Program at the HTML, and the 
use of high-resolution electron microscopy in the char- 
acterization of ceramic materials. At the JEOL factory, 
the travelers assessed the performance of the proto- 

of the 200-kV FEG TEM soon to be introduced by 
JEOL, and received details of JEOL’s current develop- 
mental efforts in electron holography. The visit to the 
new Advanced Research Laboratory, recently opened 
by Hitachi, permitted the travelers to discuss the optics 
of the Hitachi FEG instrument with experts at that facil- 
ity and to receive demonstrations on experimental 
techniques in electron holography. A day at the Hitachi 
Naka Works permitted the travelers to make specific 
measurements on other competitive instruments so 
that the most appropriate instrument can be chosen 
for future purchase. 
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Characterization of silicon nitride synthesized by 
microwave heating. 

J. O. Kiggans, C. R. Hubbard, R. R. Steele, H. D. 
Kimrey, and C. E. Holcombe. 1991, 18p CONF- 
910430-3 

Contract AC05-840R21400 

Annual —a and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


Recently, a new procedure was developed for the nitri- 
dation of high purity silicon via microwave heating. Sili- 
con samples were processed to various stages of nitri- 
dation utilizing microwave heating and then analyzed 
by x-ray diffraction and by scanning electron microsco- 
py. These data were compared to that obtained from 
samples nitrided by conventional heating methods. 9 
refs., 6 figs., 1 tab. 
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Ceramic membranes have been formed from colloidal 
sols coated on porous clay supports. These supported 
membranes have been characterized in terms of their 
permeabilities and permselectivities to various aque- 
ous test solutions. The pore structures of these mem- 
branes have been characterized by preparing unsup- 
ported membranes of the corresponding material and 
performing N(sub 2) adsorption-desorption studies on 
these membranes. To date, membranes have been 
prepared from a variety of oxides, including TiO(sub 2), 
SiO(sub 2), ZrO(sub 2), and Al(sub 2)O(sub 3), as well 
as Zr-, V-, and Mo-doped TiO(sub 2). In many of these 
membranes pore diameters are less than 2 nm, while 
in others the pore diameters are between 3 and 5 nm. 
Procedures for fabricating porous clay supports with 
reproducible permeabilities for pure water are also dis- 
cussed. 9 refs. 
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In the present study, we are concerned with the influ- 
ence of temperature gradients on densification during 
the early stages of sintering in glass powder compacts. 
Glass was chosen primarily because it is of interest to 
determine if gradients can enhance densification, not 
only by diffusion in crystalline particles, but also by vis- 
cous flow. A second reason for using glass was that 
glasses clearly have the isotropic surface energies as- 
sumed in sintering models. The assumption that sur- 
face energies are isotropic is not always valid for crys- 
talline ceramics and that assumption has been shown 
to lead predictions for grain growth which are in con- 
flict with observations. Furthermore, grain boundary 
free energies, which are often neglected in sintering 
— are absent when glass is sintered. 12 figs., 5 
tabs. 
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Development of nondestructive evaluation meth- 
ods and prediction of effects of flaws on the frac- 
ture behavior of structural ceramics. 

W. A. Ellingson, J. P. Singh, N. Gopalsami, S. L. 
Dieckman, and A. S. Wagh. 1991, 28p ANL/CP- 
73152, CONF-9105184-1 

Contract W-31109-ENG-38 

Annual conference on fossil enorme materials (5th), 
Oak Ridge, TN (USA), 13-16 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


To establish predictive performance (i.e., fracture be- 
havior) of structural ceramic composites by nonde- 
structive evaluation methods, we are undertaking (a) 
development of nondestructive evaluation (NDE) 
methods suitable for characterizing and sizing flaws 
and material variations, and (b) a study of flaws and 


material variation related to mechanical properties. 
Critical flaws and mechanical properties in whisker re- 
inforced composites are found to be affected by the 
amount and mode of packing of whiskers in the matrix. 
Analysis of the flaw population and the resulting me- 
chanical properties are evaluated in both green (cold- 
pressed) and dense (hot-pressed) Si(sub 3)N(sub 4)- 
whisker-reinforced Si(sub 3)N(sub 4) matrix compos- 
ites. Detection of whisker concentrations are being 
measured by X-ray computed tomography and nuclear 
magnetic resonance imaging. 15 refs., 7 figs., 5 tabs. 
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Avian eggshell as a model of biomineralization. 

J. L. Arias, M. S. Fernandez, V. J. Laraia, J. Janicki, 
and A. H. Heuer. Nov 90, 19p PNL-SA-18812, 
CONF-901105-124 

Contract ACO6-76RL01830 

Fall meeting of the Materials Research Society (MRS), 
Boston, MA (USA), 24 Nov - 1 Dec 1990. Sponsored 
by Department of Energy, Washington, DC. 


The avian eggshell is one of the most rapidly mineraliz- 
ing biological systems known. By understanding the 
key components and steps in this process, we hope to 
provide relevant information for fabrication of ceramic 
composites. The calcification of the eggshell occurs in 
three main steps: (1) fabrication of an organic matrix, 
(2) nucleation of an inorganic phase on the organic 
matrix, and (3) space-filling growth of the calcite 
phase. The different layers of an eggshell can be sepa- 
rately isolated and studied. In this preliminary commu- 
nication, the organization of the shell matrix and mem- 
branes and their association with the crystal phase, 
the immunohistochemical occurrence and distribution 
of types | and X collagen, and of different proteogly- 
cans are reviewed. Also the preliminary findings of the 
remineralization of the intact or modified eggshell are 
presented. These experiments allow us to identify the 
essential steps in forming a natural composite ceram- 
ic. 47 refs., 6 figs. 
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Ferroelectric fatigue in modified bulk lead zircon- 
ate titanate ceramics. 

W. Y. Pan, C. F. Yue, and B. A. Tuttle. 1991, 23p 
SAND-91-0951C, CONF-910430-4 
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Energy, Washington, DC. 
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We have investigated ferroelectric fatigue behavior of 
modified bulk lead zirconate titanate (PZT) ceramics. 
For fatigued PZT ceramics, our experiments have 
shown that virgin, unfatigued ferroelectric properties 
are measured when the direction of the applied field is 
changed by 90(degrees) with respect to the direction 
of the fatigue field. Further, we have shown that the 
fatigue effects for these polycrystalline ceramics are 
not confined to regions near the electrode-ceramic 
interface. The fatigued state is characterized by an in- 
crease in unit cell volume and an increase in unit cell 
anistropy, with respect to the virgin state. Preferred ori- 
entation of the polar axes in directions perpendicular 
and parallel to the applied field direction were detected 
for fatigued ceramics. We describe the observed fa- 
tigue phenomena using a model that couples the ap- 
plied electric field, ionic defects, the spontaneous po- 
larization, and the ferroelastic behavior of these PZT 
ceramics. 10 refs., 5 figs. 1 tab. (ERA citation 
16:020822) 
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The NMR spectra and T(sub 1) measurements on both 
the stationary (sup 11)B in the lithium chloroborate 
glass and on the mobile (sup 7)Li in both the lithium 
chloroborate and lithium thiosilicate glasses have 





yielded much useful information about the static and 
dynamic — of these two glassy fast ionic con- 
ductors. The (sup 11)B spectra for the B(sub 2)O(sub 
3) + 0.7Li(sub 2)O + XLiCI glasses indicates that the 
boron nuclei sit in two different sites. The narrow cen- 
tral line is due to the (sup 11)B nuclei that are in the 
BO(sub 4) sites where there is no EFG and therefore 
no electric quadrupole effects and no splitting of the 
line. The broader agp consisting of the two side 
peaks is a result of the (sup 11)B nuclei that sit in the 
pn 3) sites. In these sites, the magnitude of the 
EFG tenser is large and second order splitting of the 
central transition is seen. These side peaks are small- 
er since they are due to essentially the same number 
of boron nuclei but the pattern is spread over a much 
larger range of frequencies. If a baseline for these 
spectra could be determined, the ratio of BO(sub 3) to 
BO(sub 4) could then be found. Nuclear spin lattice 
relaxation measurements of the (sup 11)B nuclei show 
no dependence on the measuring frequency. Because 
of this, the theory proposed by Rubinstein and Resing 
which uses an adaptation of the Van Kronendonk 
theory and uses a two fara Raman process for the 
relaxation is favored. Spin lattice relaxation measure- 
ments of the (sup 7)Li nuclei do show the frequency 
dependence that one expects from the nuclei that are 
free to diffuse through the glass matrix. 29 figs., 9 tabs. 
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This research work involves both solid state and solu- 
tion chemistry. In the area of solid state chemistry, a 
number of exciting reduced ternary molybdenum 
oxides containing both discrete oligomeric cluster units 
(K(sub 3)Mo(sub 14)O(sub 22) (1) and BaMo(sub 
5)O(sub 8) (2)) and infinite metal-metal bonded chains 
(KMo(sub 4)O(sub 6) (3) and Sr(sub 0.62)Mo(sub 
4)O(sub 6) (4)) were discovered. Compound 1 con- 
tains discrete oligomeric units of three trans-edge- 
shared Mo(sub 6) octahedra interconnected by Mo-O- 
Mo bonding to form chains along the monoclinic c- 
axis. The discrete oligomeric cluster units contained in 
compound 2 (Ba(sub 2)Mo(sub 10)O(sub 16)) are 
trans-edge-shared Mo(sub 10) bioctahedral clusters 
interconnected along the a-axis of the monoclinic cell. 
In the area of copper(I) alkoxide chemistry, several in- 
teresting complexes with the anion of 2-(2- 
hydroxyethyl)pyridine (hep) as ligands have been syn- 
thesized and structurally characterized. Compounds 
(CuC\(hep))(sub 2), (CuCl(hep)(Hhep))(sub 2)(center 
dot)2CH(sub 2)Cli(sub 2), and (CuCl(hep)(py))(sub 
2)(center dot)CH(sub 2)Cl(sub 2) are doubly bridged 
copper(ll) dimers involving a Cu(sub 2)O(sub 2) 
moiety. The partially characterized compounds K(sub 
0.5)M(sub 1.9)Mo(sub 14)O(sub 22) (M = Ca, Sr, Ba, 
Pb, and Sn), Ca(sub 3-x)Mo(sub 14)O(sub 22), Sn(sub 
3.6)Mo(sub 16)O(sub 24), PbMo(sub 6)O(sub 10), and 
a novel copper(il) alkoxide complex are also reported 
in this work. 153 refs., 30 figs., 39 tabs. 
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This report reviews the current understanding of ele- 
vated temperature interactions between metals and 
silicon carbide ceramics. For each of the metals exam- 
ined, details available in the literature regarding wet- 
ting, reaction mechanisms, kinetics, and product 
phases are described, and these observations are dis- 
cussed on the basis of phase equilibria considerations. 
The implications of these findings with respect to join- 
ing silicon carbide ceramics for elevated temperature 
applications are discussed. 22 refs. 
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Ultra-low temperature properties of amorphous 
solids. Progress report. 

1991, 15p E/ER/45435-T1 

Contract FG03-90ER45435 

Sponsored by Department of Energy, Washington, DC. 


During the first three months of this grant we have 
made substantial progress in making our new top-load- 
ing demagnetization cryostat fully operational. In addi- 
tion, we have made preliminary studies of a number of 
dielectric glasses, and have proceeded with plans to 
fabricate our own samples by sputter deposition of 
SiO(sub 2). Further, we have ordered a helium liquifier 
which will substantially lower the costs of running our 
cryostat, and begun screening perspective graduate 
students to bring the complement of students on this 
grant up to a total of three. 
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The conditions under which low viscosity melts drain 
between refractory particles in a mixture of Na(sub 
2)CO(sub 3), Li(sub 2)CO(sub 3), and SiO(sub 2) were 
examined. Samples containing varying mass fractions 
of premelited alkali carbonate mix (Na(sub 2)CO(sub 3) 
and Li(sub 2)CO(sub 3)) and silica were heat-treated at 
600(degrees)C for one hour. Top and bottom portions 
of each sample were analyzed for sodium content 
using an ion-specific electrode. Drainage was ob- 
served in the samples in which the molten carbonates 
occupied 50 to 100% of the space between silica parti- 
cles. 13 refs., 2 figs. 
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9105184-4 
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Fabrication of advanced, multifunctional materials fre- 
quently requires the synthesis of complex, ultra-fine 
powders comprised of a single phase containing sev- 
eral elements (multicomponent) or of several phases 
that are intimately mixed on a micro-scale (composite). 
A new combustion synthesis method, the glycine/ni- 
trate process (GNP), is particularly useful for synthe- 
sizing ultra-fine, multicomponent oxide powders. Ex- 
amples discussed include La(Sr)CrO(sub 3) and 
La(Sr)FeO(sub 3) perovskites and a composite of 
three phases, NiO, NiFe(sub 2)O(sub 4), and Cu metal. 
The GNP consists of two basic steps. First, metal ni- 
trates and a low molecular weight amino acid are dis- 
solved in water. Second, the solution is boiled until it 
thickens. This viscous liquid ignites and undergoes 
self-sustaining combustion, producing an ash com- 
posed of the oxide product. Most refractory oxides that 
are composed of a combination of metals having 
stable nitrates should be possible to synthesize using 
GNP. 15 refs., 8 figs. 
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Plates (8.9 (times) 90.2 (times) 228.6 mm) of silicon 
nitride, sialon, and alumina made by gelcasting, a ge- 
neric near-net-shape forming process, have been 
dried in a controlled humidity chamber. No constant- 
rate period was found in drying the gelcast plates. A 
linear shrinkage of 3--4% was observed, the shrinkage 
stopping after only about 20% of the total moisture 
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had been lost. Dried parts, free of warpage and crack- 
ing, were obtained in reasonable times by controlling 
the humidity and temperature. 12 refs., 4 figs. 
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lithic and composite ceramics using chevron- 
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The quasi-static fracture behaviours of monolithic ce- 
ramics (SiC, Si(sub 3)N(sub 4), MgAl(sub 2)O(sub 4)), 
self-reinforced monoliths (acicular-grained Si(sub 
3)N(sub 4), acicular-grained mullite), and ceramic 
matrix composites (SiC whisker/Al(sub 2)O(sub 3) 
matrix, TiB(sub 2) particulate/SiC matrix, SiC fibre/CVI 
SiC matrix, Al(sub 2)O(sub 3) fibre/CVI SiC matrix) wre 
measured over the temperature range of 20(degree)C 
to 1400(degree)C. The chevron-notched, bend bar 
test geometry was essential for characterizing the ele- 
vated-temperature fracture resistances of this wide 
range of quasi-brittle materials — stable crack 

rowth. Fractography revealed the differences in the 
tacture behaviour of the different materials at the vari- 
ous temperatures. The fracture resistances of the self- 
reinforced monoliths were comparable to those of the 
composites and the fracture mechanisms were found 
to be similar at room temperature. However at elevat- 
ed temperatures the differences of the fracture behav- 
iour became rent where the superior fracture re- 
sistance of the self-reinforced monoliths were attrib- 
uted to the minor amounts of glassy, intergranular 
phases which were often more abundant in the com- 
posites and affected the fracture behaviour when soft- 
ened by elevated temperatures. (ERA citation 
16:020763) 
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This is the ninth in series of semiannual technical 
progress reports on fusion reactor materials. This 
report combines research and development activities 
which were previously reported separately in the fol- 
lowing technical progress reports: Alloy Development 
of Irradiation Performance; Damage Analysis and Fun- 
damental Studies; and Special Purpose Materials. 
These activities are concerned principally with the ef- 
fects of the neutronic and chemical environment on 
the properties and performance of reactor materials; 
together they form one element of the overall materi- 
als program being conducted in support of the Magnet- 
ic Fusion Energy Program of the US Department of 
Energy. The other major element of the program is 
concerned with the interactions between reactor mate- 
rials and the plasma and is reported separately. The 
Fusion Reactor Materials Program is a national effort 
involving several national laboratories, universities, 
and industries. The purpose of this series of reports is 
to provide a working technical record for the use of the 
program participants, and to provide a means of com- 
municating the efforts of materials scientists to the rest 
of the fusion community, both nationally and worid- 
wide. 


155,880 
DE91012998/GAR PC A07/MF A01 
Oak Ridge National Lab., TN. 

Models for heat transport through assemblies of 
uniform-diameter hollow spheres. 

D. W. Yarbrough, D. L. McElroy, and F. J. Weaver. 
Apr 91, 149p ORNL/TM-11397 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Uniform-diameter thin-wall hollow ceramic spheres are 
being developed as a thermal insulating material. The 
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radial heat flow across test beds of the hollow spheres 
nm measured as a function of interstitial gas 
pressure and temperature for specimens with either ni- 
trogen or helium as the interstitial gas. This report 
covers the development of equations used to model 
the heat flow process. The primary modes of heat 
transfer in this case are conduction and radiation. Con- 
vection transport is a minor but apparently not a negli- 
- part of the overall transport. Three models have 
n used to describe 17 experimental data sets ob- 
tained for combinations of sphere sizes, sphere mate- 
rial, and interstitial gas type and pressure. In each 
case, the experimental data have been used to deter- 
mine parameters appearing in the models. In general, 
the experimental thermal conductivity data for a given 
bed of spheres can be described to better than 10% 
over the pressure range investigated. One of the 
models which includes a pressure explicit function de- 
scribes the data to set better than 5%. FORTRAN pro- 
grams have been written to expedite use of the models 
to describe the data. These programs can be easily 
modified to produce thermal conductivity predictions 
for untested combinations of, for example, sphere 
size, interstitial gas type and pressure, and solid con- 
ductivity. The programs have been included in this 
report. 13 refs., 19 figs. 7 tabs. (ERA citation 
16:021064) 


155,881 

DE91013260/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Beneficial effects of austemper post-treatment on 
tungsten carbide based wear coatings. 

W. J. Lenling, M. F. Smith, and J. A. Henfling. 1990, 
24p SAND-90-0846C, CONF-900520-5 

Contract AC04-76DP00789 

National thermal spray conference and exposition 
(8rd), Long Beach, CA (USA), 21-24 May 1990. Spon- 
sored by Department of Energy, Washington, DC. 


A post-deposition austemper heat treatment has been 
found to have several beneficial effects on the proper- 
ties of plasma sprayed, tungsten carbide-based wear 
coatings. Four different tungsten carbide-based coat- 
ings were plasma spray deposited onto AIS! 5150 
steel substrates and then heat treated using an aus- 
temper process. Compared to the as-deposited condi- 
tion, x-ray analyses indicated that the percentage of 
the desirable WC phase was increased by the heat 
treatment, while the less desirable W(sub 2)C and 
other complex carbide phases were eliminated. Micro- 
scopic inspection of polished metallographic section 
showed a change in the coating/substrate bonding 
mechanism from mechanical to metallurgical bonding 
after neat treatment, and significant increases in coat- 
ing hardness were also observed. When properly con- 
trolled, the heat treated coatings exhibited beneficial 
residual compressive stresses to varying degrees. As 
evidenced by improved performance in bending and 
impact tests, the heat treatment enhanced the durabili- 
ty of the wear coatings. Preliminary abrasive wear test 
results also indicate improved wear performance after 
the austemper heat treatment. 9 figs., 3 tabs., 6 refs. 


155,882 

DE91013296/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Materials Science 
and Engineering. 

Fabrication, phase transformation studies and 
characterization of SiIC-AIN-Al20C ceramics. 
= report, February 1, 1990-January 31, 
1991 


A. N. Virkar. 11 Jan 91, 26p DOE/ER/45286-4 
Contract FG02-87ER45286 
Sponsored by Department of Energy, Washington, DC. 


The principal objective of the work has been to exam- 
ine phase relations, phase transformations, the result- 
ing precipitate morphologies and their influence on 
high temperature creep of the SiC-A1N-Al(sub 2)OC 
ceramics. This system was chosen as prior work has 
shown the existence of extensive of solid solubility at 
elevated temperatures and tendency for phase sepa- 
ration at lower temperatures. Phase separation by cel- 
lular precipitation as well as by the formation of modu- 
lated structures has been documented. The directions 
of modulations can be rationalized in terms of elastic 
strain —- considerations of the coherent precipi- 
tates. The shapes of the precipitates are also in accord 
with theoretical predictions. This report briefly de- 
scribes the mechanisms of phase decomposition with 
particular emphasis on the role of elastic strain energy, 
the work on electron microscopic examination of mod- 
ulated structures, and results of creep studies. 9 refs., 
7 figs. (ERA citation 16:020773) 
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155,883 

DE91013311/GAR 

Los Alamos National Lab., NM. 
Investigation of interlayer materials for the micro- 
wave joining of SiC. 

R. Silberglitt, D. Palaith, W. M. Black, H. S. 
Sa’adaldin, and J. D. Katz. 1991, 19p LA-UR-91- 
1560, CONF-910430-11 

Contract W-7405-ENG-36 

Annual a and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


PC A03/MF A01 


Microwave joining of ceramics has the potential for in- 
creased speed and convenience. Joints have been 
made in alumina, mullite and silicon nitride with flexure 
strength approaching, and in some cases exceeding, 
that of the as received material in a fraction of the time 
that is customarily required with conventional tech- 
niques. This paper describes the initial results of inves- 
tigations aimed at applying microwave joining to SiC 
and other carbide ceramics. 8 refs., 5 figs. 


155,884 

DE91013312/GAR 

Los Alamos National Lab., NM. 
Microwave enhanced diffusion. 
J. D. Katz, R. D. Blake, and V. M. Kenkre. 1991, 24p 
LA-UR-91-1559, CONF-910430-10 

Contract W-7405-ENG-36 

Annual —- and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


PC A03/MF A01 


The observation of more rapid reaction and/or sinter- 
ing during microwave processing of ceramics has lead 
to speculation that microwave processing results in 
“enhanced diffusion.” The loss mechanisms by which 
microwaves interact with a crystal lattice have been 
reviewed. These mechanisms were evaluated with 
regard to the atomic theory of diffusion. The potential 
for these loss mechanisms to influence atomic diffu- 
sion, and thus produce enhancement will be dis- 
cussed. Existing evidence, both direct and indirect, re- 
garding microwave enhanced diffusion has been re- 
viewed and will be discussed along with recent experi- 
mental data. 15 refs., 5 figs. 


155,885 

DE91013526/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
Experimental determination of adsorption iso- 
therm data for the — of the surface energy dis- 
tribution of various solid surfaces by inverse gas- 
solid chromatography. 

J. Roles, and G. Guiochon. 1991, 35p DOE/ER/ 
13859-10 

Contracts FG05-88ER13859, FG05-86ER13487 
Sponsored by Department of Energy, Washington, DC. 


Fine, solid ceramic particles are coated on the inner 
wall of an open tubular quartz column. The tube is filled 
with a slurry of the particles under investigation in an 
appropriate solvent, closed at one end and introduced 
slowly into an oven where the solvent vaporizes. After 
thermal conditioning of the column, adsorption isoth- 
erms are determined by the classical method of Elu- 
tion of Characteristic Points, using large size samples 
of organic vapors (diethylether, chlorobutane). These 
isotherms are used to calculate the distribution of ad- 
sorption energy of the probe on the ceramic surface. 
32 refs., 6 figs. (ERA citation 16:020906) 


155,886 

DE91013527/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
Analysis of the surface heterogeneity of different 
samples of aluminum oxide ceramic powders. 

J. Roles, G. Guiochon, and K. McNerney. 1991, 49p 
DOE/ER/13859-11 

Contracts FG05-88ER13859, FG05-86ER13487 
Sponsored by Department of Energy, Washington, DC. 


The homogeneity of the surface of the particles of 
powders can be characterized by determining the ad- 
sorption energy distribution for different probe com- 
pounds selected for exhibiting different types of inter- 
action energy with the chemical group which can be 
found on the surface. We describe the results obtained 
by performing this investigation on a number of differ- 
ent alumina samples. Significant differences between 
the adsorption energy distributions of high quality alu- 


mina powders for ceramics have been found for 1- 
chlorobutane. The same samples had identical ad- 
sorption energy distributions for diethylether. The dif- 
ferences observed for the adsorption energy distribu- 
tion of 1-chlorobutane, a weak acid, are correlated with 
significant differences between the process perform- 
ance of the samples. Performance degrade with in- 
creasing fractional surface coverage of a high energy 
mode of the distribution. 21 refs., 16 figs., 4 tabs. (ERA 
citation 16:020768) 


155,887 

DE91619455/GAR PC A03/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Materials Development Div. 
Thermodynamic modelling and aqueous chemistry 
in the CaO-Al203-Si02-H20 system. 

A. Atkinson, J. A. Hearne, and C. F. Knights. Jan 90, 
41 g AERE-R-13732(Rev.1), AEA-DR-0037 

U.S. Sales Only. 


The chemical properties of the CaO-Al(sub 2)O(sub 3)- 
SiO(sub 2)-H(sub 2)O system are important for under- 
standing and predicting the long term behaviour of 
Portland cements. Solids of known average composi- 
tion in this system have been synthesised by the co- 
hydrolysis of mixed alkoxides. The solids have been 
equilibrated with water at 25(sup 0)C and the composi- 
tion of the aqueous phase characterised. A thermody- 
namic model for the system has been developed by 
extending an earlier model to include aluminium com- 
pounds. The model accounts for most of the experi- 
mental data and predicts that the main influence of 
aluminium is to form a hydrogarnet solid solution of 
emo composition C(sub 3)AH(sub 6-2x)S(sub x). 

he model can be “— 7 ear the chemistry of hy- 
author). 


drated cements. citation 
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155,888 

DE91732912/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique du Solide et de 
Resonance Magnetique. 

Cu(2) dynamical correlations in YBa2Cu30x stud- 
ied by moessbauer spectroscopy on substituted 
(170)Yb(3 +). 

J. A. Hodges, P. Bonville, P. Imbert, and G. Jehanno. 
1990, 17p CEA-CONF-10282, CONF-900751 
International conference on valence fluctuations (6th), 
Rio de Janeiro (Brazil), 9-13 Jul 1990. 

U.S. Sales Only. 


Using Moessbauer spectroscopy, we follow the ther- 
mal dependence of the fluctuation rate of the Cu(2) 
internal (molecular) field acting on a (sup 170)Yb(sup 
3+) probe diluted at the Y(sup 3+) sites. We use the 
fluctuations of this field to track the collective fluctua- 
tions of the nearest neighbour correlated Cu(2) mo- 
ments. Results are presented for oxygen levels x = 
6.0 and 6.35 and for T (le) 80K. (ERA citation 
16:004394) 


155,889 

DE91778845/GAR PC A03/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

Toepassing en fabricage van schuimkeramiek. 
(Application and fabrication of ceramic foam). 

H. J. Veringa. Oct 90, 17p ECN-RX-90-077 

In Dutch. 

U.S. Sales Only. 


Since a number of years there exists a growing interest 
in the development and application of porous ceramic 
bodies which combine well controlled microstructures 
with high mechanical and thermal stability. Besides the 
mechanical properties required, also factors involving 
specific resistance to gas or liquid flow dictate the spe- 
cific microstructure of the material. A number of appli- 
cations of porous ceramic structures have proved to 
be particularly attractive and seem to have a high 
market potential in the large scale process industry. It 
is foreseen that the possibilities for further application 
will grow in the next decades quite dramatically. De- 
scribed is the replica method for fabrication of foam- 
like ceramic materials. Emphasis will be given to appli- 
cation of these materials as a new generation of burn- 
= for natural gas both in industry and household. 3 
igs. 


155,890 
DE91778862/GAR 


PC A03/MF A01 





een Energy Research Foundation ECN, 
etten 
Sinter behaviour and electrical conductivity of 
(Le, Sr)MnO(sub 3) as a function of Sr-content. 

J. A. M. Van Roosmalen, J. P. P. Huijsmans, and E. 
H. P. Cordfunke. Mar 91, 19p ECN-RX-91-018 
U.S. Sales Only. 


Powders prepared by the coprecipitation and the cit- 
rate pyrolysis method were used to study the sinter be- 
havior and electrical conductivity of (La,Sr)MnO(sub 
3). The citrate powders show a higher sinter rate than 
the coprecipitate powders. For bot powders the sinter 
curves shift to higher temperatures with increasing 
strontium content. Electrical conductivities for 100% 
density at 1223 K were found to be (115, 175, 265, 
300) (+-) 5 S.cm(sup (minus)1) for (La,Sr)MnO(sub 3) 
with 0, 15, 30 and 50 at.% of strontium, respectively. 
There is a relationship between the electrical conduc- 
tivity and the density: (sigma) (approx) d(sup (beta)), in 
which (beta) depends on strontium content and mi- 
crostructure. The numerical results are discussed. 6 
figs., 15 refs., 1 tab. 


155,891 

DE$1778874/GAR PC A03/MF A01 

— Energy Research Foundation ECN, 
etten. 

Development of solid oxide fuel cell (SOFC). First 

progress report, August 1990-January 1991. 

J. P. P. Huijsmans. in 91, 40p ECN-C-91-014 

U.S. Sales Only. 


A schematic overview is given of the work sharing be- 
tween Siemens and ECN in the cooperative research 
program ‘Development of solid oxide fuel cell (SOFC)’, 
which is sponsored by the CEC JOULE program. ECN 
will develop and investigate alternative materials man- 
ufacturing procedures and test alternative cell con- 
cepts, i.e. gas distribution in a sponge structure of 
electrode. Activities of ECN are descri in detail in 
Annex 3 of the revised proposal and include: electrode 
powder fabrication; development of ceramic compo- 
nents; development of metal separator plate; physico- 
chemical characterization; chemical interface prob- 
lems between ceramic components; materials testing; 
and, proof-of-principle of 3 (5 (times) 5 cm(sup 2)) and 
10 W (10 (times) 10 cm(sup 2)) level SOFC’s. 14 figs., 
10 refs., 3 tabs. 


155,892 
N91-24229/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hono song VA. Langley Research Center. 
in, Fabrication, and Tests of a Metallic Shell 
Tie. ermal Protection System for Space Trans- 
— 

O. Macconochie, and H. N. Kelly. Jun 89, 27p NAS 

1. 15: 101537, NASA-TM-101537 


A thermal protection tile for earth-to-orbit transports is 
described. The tiles consist of a rigid external shell 
filled with a flexible insulation. The tiles tend to be 
thicker than the current Shuttle rigidized silica tiles for 
the same entry heat load but are projected to be more 
durable and lighter. The tiles were thermally tested for 
several simulated entry trajectories. 


155,893 

N91-24430/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Effects of Water on the Strength of Zerodur. 

D. S. Tucker, and A. Setzer. Apr 91, 9p NAS 
1.15:103535, NASA-TM-103535 


An experimental design matrix was constructed to de- 
termine the effects of time and temperature water 
soak on the strength of Zerodur glass-ceramic. It was 
found that strength does increase in a nonlinear 
manner which is consistent with existing theories of 
crack tip blunting and residual stress reduction. 


155,894 
N91-24451/7/GAR PC A04/MF A01 
Ford Motor Co., Dearborn. 
Improved Silicon Carbide tee Advanced Heat En- 
ines. 
inal Technical Report. 
Fesh bag May 89, 60p NAS 1.26:182289, NASA- 
CR-182289 
Sanwael NAS3-24384 


The development of high strength, high reliability sili- 
con carbide parts with complex shapes suitable for use 


in advanced heat ~ ines is studied. Injection molding 
was the forming met sthod selected for the program be- 
cause it is pn Io of forming complex parts adaptable 
for mass production on an economically sound basis. 
The goals were to reach a Weibull characteristic 
strength of 550 MPa (80 ksi) and a Weibull modulus of 
16 for bars tested in four-point loading. Statistically de- 
signed experiments were performed throughout the 
program and a fluid mixing process employing an attri- 
tor mixer was developed. Compositional improve- 
ments in the amounts and sources of boron and 
carbon used and a pressureless sintering cycle were 
developed which provided samples of about 99 per- 
cent of theoretical density. Strengths were found to im- 
prove significantly by annealing in air. Strengths in 
excess of 550 MPa (80 ksi) with Weibull modulus of 
about 9 were obtained. Further improvements in Wei- 
bull modulus to about 16 were realized by proof test- 
ing. This is an increase of 86 percent in strength and 
100 percent in Weibull modulus over the baseline data 
generated at the egos | of the program. Molding 
yields were improv onal law distributions were ob- 
served to follow a Poisson process. Magic angle spin- 
ning nuclear mye noe resonance spectra were found 
to be useful in characterizing the SiC powder and the 
sintered samples. Turbocharger rotors were molded 
and examined as an indication of the moldability of the 
mixes which were developed in this program. 


155,895 

N91-24452/5/GAR PC A05/MF A01 

Woven Structures, Inc., Compton, CA. 

Tailorable Advanced Bianket Insulation Using Alu- 

minoborosilicate and Alumina Batting. 

pe. —- Jul 89, 93p NAS 1.26:177527, NASA- 
1775 

Contract NAS2-12693 


Two types of Tailorable Advanced Blanket Insulation 
(TABI) flat panels for Advanced Space Transportation 
Systems were produced. Both types consisted of inte- 
grally woven, 3-D fluted core havin ng parallel faces and 
connecting ribs of Nicalon yarns. The triangular cross 
section flutes of one type was filled with mandrels of 
processed Ultrafiber (aluminoborosilicate) stitchbond- 
ed Nextel 440 fibrous felt, and the second type wall 
filled with Saffil alumina fibrous felt insulation. Weaving 
problems were minimal. Insertion of the fragile insula- 
tion mandrels into the fabric flutes was improved by 
using a special insertion tool. An attempt was made to 
weave fluted core fabrics from Nextel 440 yarns but 
was unsuccessful because of the yarn’s fragility. A 
small sample was eventually produced by an unortho- 
dox weaving process and then filled with Saffil insula- 
tion. The procedures for setting up and weaving the 
fabrics and preparing and inserting insulation mandrels 
are discussed. Characterizations of the panels pro- 
duced are also presented. 
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155,896 

DE91011511/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Plasma transport in a new cathodic arc ion source, 
theory and experiment. 

D. B. Boercher, S. Falabella, and D. M. Sanders. Mar 
91, 22p UCRL-JC-106567, CONF-9104187-3 
Contract W-7405-ENG-48 

International conference on metallurgical coatings and 
thin films, San Diego, CA (USA), 22-26 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


The ever increasing demand for coatings of higher and 
— quality requires the development of new meth- 

for producing them. One of the promising new ave- 
nues involves the use of arc-produced plasmas. The 
principal advantage for such methods is that the 
plasma ions can be controlled through the use of ap- 
plied electromagnetic fields, so that the energy with 
which the coating material arrives at the substrate can 
be regulated. The primary disadvantage is ridding the 
plasma beam of the macroparticles which are pro- 
duced simultaneously with the beam. One approach to 
overcoming this difficulty is to pass the plasma through 
a magnetic filter. The large mass of the macroparticles 
prevents them from bending in the filter, while the 
plasma is directed to the substrate. The authors have 
developed a new macroparticle-filtered metal ion 
source, based on the cathodic arc, which makes use of 
steered arc control technology. The ion currents and 
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electrical potentials in this source were measured at 
various locations and used to assess a simple comput- 
er model. The implications of this assessment for 
future arc source design is discussed. 7 refs., 3 figs. 


155,897 

DE91011927/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Perspective on plating for precision finishing. 
J. W. Dini. Apr 91, 39p UCRL-JC-106852, CONF- 
9104206-3 

Contract W-7405-ENG-48 
American Society for Precision E pone (ASPE) 
conference, Tucson, AZ (USA), 1S16 hort 1. Spon- 

sored by Department of Energy, Washington, — 
Portions of this document are illegible in microfiche 
products. 


This paper is intended as an overview on platings for 
precision finishing operations. After a brief review of 
the two processes (polishing and precision machining) 
by which a coating on a part can be converted to a 
precision surface, the coatings which work successful- 
ly in these applications will be discussed. Then adhe- 
sion and stress aspects of its will be covered. 
Electroless nickel, which is a particularly attractive 
coating for precision finishing applications, will be dis- 

cussed i in some detail, from its early years as the “Kan- 
igen” process to the present. Since microstructural 
changes in deposits are important for precision parts, 
this aspect will be covered for electroless nickel, 
copper and silver deposits. Lastly, some words will be 
directed at potential future electrodeposited coatings 
including nickel-phosphorus alloys, and various silver 
alloys. 41 refs., 16 figs., 1 tab. 


155,898 

DE91012016/GAR & A03/MF A01 

Sandia National Labs., Albuquerque, N 

Process for producing plasma oe neg 
coatings with minimal decarburization 

near theoretical 

W. J. Lenling, M. F. Smith, and J. A. Henfling. 1990, 

20p SAND-90-0845C, CONF-900520-4 

Contract AC04-76DP00789 

National thermal _ conference and exposition 

(3rd), Long Beach, CA (USA), 21-24 May 1990. Spon- 

sored by Department of Energy, Washington, DC. 


Plasma spray deposition of carbide/metal hardcoat- 
ings is difficult because complex chemical transforma- 
tions can occur while — especially in the pres- 
ence of oxygen. A commercial plasma pars torch has 
been modified to simultaneously inject carbide 
and a metal alloy powder at two different locations in 
the plasma stream. Composite pont eg of tung- 
sten carbide/cobalt with a nickel-base alloy matrk 
have been produce with this dual-injection spray proc- 
ess and compared to coatings sprayed with a conven- 
tional plasma spray process. X-ray diffraction comes 
very little change in the carbide phase 
dual-injection coatings as compared to the aes 
composition of the carbide spray powder. Conversely, 
the conventionally sprayed coatings showed signifi- 
cant transformation of the WC phase to the less desir- 
able W(sub 2)C phase, and oxy- carbide 
phases were also clearly evident. Porosity in the dual- 
injection coatings was consistently less than 2%, as 
measured by image analysis of polished metal 
phic samples. Microhardness results for the dual injec- 
tion coatings also compared very favorably with values 
for the conventional coatings. Preliminary results from 
an ongoing abrasive wear study indicate that the dual- 
injection coatings are more wear resistant than the 
conventional coatings, but further research is needed. 
6 refs., 3 figs., 3 tabs. 
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155,899 
DE91012109/GAR 
Lawrence Livermore National Lab., CA. 

Normal incidence x-ray mirror for 70 (Angstrom). 
D. G. Stearns, R. S. Rosen, and S. P. Vernon. 23 
Apr 91, 24p UCRL-ID-107107 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Multilayer (ML) structures composed of alternating, ul- 
trathin layers of Ru and B(sub 4)C have been grown by 
dc magnetron sputtering. The ML microstructure has 
been characterized using x-ray diffraction and high- 
resolution transmission electron microscopy, and the 
normal incidence reflectivity has been measured using 
synchrotron radiation. It is found that, under optimum 
deposition conditions, the ML exhibit smooth and com- 
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positionally abrupt interfaces, with a normal incidence 
reflectivity as high as 20% at 72 (angstrom). The re- 

ivity decreases when the ML are annealed at 500 
(degrees)C due to interdiffusion and compound forma- 
tion at the interfaces. 12 refs., 4 figs., 1 tab. 


155,900 


DE91012485/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Biomimetic thin film deposition. 

P. C. Rieke, A. A. Campbell, B. J. Tarasevich, G. E. 
Fryxell, and S. B. Bentjen. Apr 91, 32p PNL-SA- 
19277, CONF-910402-16 

Contract ACO06-76RL01830 

American Chemical Society (ACS) national meeting 
(201st), Atlanta, GA (USA), 14-19 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Surfaces derivatized with organic functional groups 
were used to promote the deposition of thin films of 
inorganic minerals. These derivatized surfaces were 
designed to mimic the nucleation proteins that control 
mineral deposition during formation of bone, shell and 
other hard tissues in living organisms. By the use of 
derivatized substrates control was obtained over the 
phase of mineral deposited, the orientation of the crys- 
tal lattice and the location of deposition. These fea- 
tures are of considerable importance in many techni- 
cally important thin films, coatings, and composite ma- 
terials. Methods of derivatizing surfaces are consid- 
ered and examples of controlled mineral deposition 
are presented. 24 refs., 7 figs. 


155,901 


DE91012642/GAR PC A03/MF A01 
aa Technologies Research Center, East Hartford, 


Investigation of laser diagnostics of PACVD proc- 
esses for depositing hard face coatings. Perform- 
ance report, 1 September 1990-30 April 1991. 
Progress rept. 

W. C. Roman. 1 May 91, 17p DOE/ER/13560-5 
Contract FG02-86ER13560 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research is to improve the under- 
standing of the mechanisms which govern the none- 
quilibrium reactive plasma of the mechanisms which 
— the atomistic or molecular deposition of hard 
ace coatings for erosion resistant applications. The 
goal is to provide a predictive capability that is severely 
lacking in the present science base of PACVD proc- 
essing for depositing hard face coatings. Advanced 
laser diagnostics will be used to probe the plasma for 
improving process control. 


155,902 


DE91012871/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Raman studies of stress-induced phase transfor- 
mation in titania films. 

G. J. Exarhos, and N. J. Hess. May 91, 17p PNL-SA- 
19094, CONF-910406-11 

Contract ACO6-76RL01830 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Time-resolved micro-Raman spectroscopy is used to 
follow the amorphous to crystalline phase transforma- 
tion in sol-gel deposited titania films induced thermally 
or through the action of applied hydrostatic pressure in 
a diamond anvil cell. Time-dependent phonon intensi- 
ties intrinsic tothe growing phase are related to the 
volume fraction of crystallite present at any time. The 
sigmoidally generated curves can be modeled in terms 
of modified Avrami ingrowth kinetics in which diffusion 
of the amorphous phase to the nucleation center is re- 
stricted by the morphology of the evolving phase. 
Phonon frequency and linewidth measurements during 
the course of the transformation probe changes in 
films stress and particle size which are used to under- 
stand the mechanistics of the transformation. Raman 
measurements also are used to derive a phase stabili- 
ty diagram for titania films. 15 refs., 5 figs. 


158,903 


DE91013208/GAR 
EG and G Idaho, Inc., idaho Falls. 


192 VOL. 91, No. 20 


PC A03/MF A01 


Evaluation of nickel-aluminum coatings fabricated 
with the plasma-spray process. 

D. J. Varacalle, J. R. Knibloe, V. L. Smith-Wackerle, 
J. A. Walter, and G. Irons. 1990, 19» EGG-M-90391, 
CONF-9011207-1 

Contract ACO7-761D01570 

Expert systems analysis meeting, Los Angeles, CA 
(USA), 8 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


As part of an investigation of the dynamics that occur 
in the plasma-spray process, an experimental study of 
the plasma spraying of nickel-aluminum powder was 
conducted. The coating experiments used typical 
process parameters that were varied in a Taguchi frac- 
tional factorial design parametric study. Operating pa- 
rameters were varied around the typical spray param- 
eters in a systematic design of experiments to display 
the range of plasma-processing conditions and their 
effect on the resultant coating. Parameters varied in- 
clude the working gas mixture, power, powder injection 
location, spray distance, traverse rate, and powder 
feed rate. Typical operating conditions for the torch of 
this study were 35 V, 800 A, 100 standard ft(sup 3)/h 
(scfh) argon primary gas flow, 47 scfh helium second- 
ary gas flow, and 7 Ib/h powder feedrate. These pa- 
rameter settings were used with a 3-in. spray distance 
and a gun traverse rate of 20 in./sec. The statistical 
scheme varied around these nominal parameter set- 
tings. The coatings were fabricated with ten passes, 
which yielded relatively even coatings that ranged in 
thickness from 187 to 603 microns. The coatings were 
characterized by hardness tests, optical metallogra- 
phy, and x-ray diffraction. we qualities are dis- 
cussed with respect to thickness, hardness, porosity, 
and phase content. 


155,904 

DE91740658/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et 
Thermiques. 

Systeme d’aide a la conception dans le domaine 
des traitements de surface. (System for support- 
re gm in the field of surface treatments). 
J. M. Evrard, F. Dugue, and M. Gras. 1989, 26p 
CEA-CONF-9826, CONF-8904399 

In French. Conference on new trends in tribology, Lyon 
(France), 26-27 Apr 1989. 

U.S. Sales Only. 


The application of the techniques issued from artificial 
intelligence for assisting the development of a comput- 
er technical memory on a representative subject, 
which is the surface treatments and coating in tribo- 
logy, is illustrated. The development of the system is 
composed of several steps: data acquisition and for- 
matting representation, data validation and software. 
Particular attention is given to the dialogue between 
the user and the system. The study shows that the de- 
velopment of the following points are indispensable: 
the possibility of following the user’s reasoning and 
coming back to previous steps or exploring several 
parallel ways. (ERA citation 16:007679) 


155,905 
N91-24380/8/GAR 

(Order as N$1-24365/9/GAR, PC A) 
Arizona Univ., Tucson. 
Processing of Glass-Ceramics from Lunar Re- 
sources. 
B. D. Fabes, and W. H. Poisl. Apr 91, 8p 
In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 8 p. 


The goal is to fabricate useful ceramic materials from 
the by-products of lunar oxygen production processes. 
Specifically, the crystal nucleation and growth kinetics 
of ilmenite-extracted lunar regolith were studied in 
order to produce glass-ceramics with optimal mechani- 
cal, thermal, and abrasion resistant properties. In the 
initial year of the program, construction and calibration 
of a high temperature viscometer, used for determinin 
the viscosity of simulated lunar glasses was finished. 
series of lunar simulants were also prepared, and the 
viscosity of each was determined over a range of tem- 
peratures. It was found that an increase in the concen- 
tration of Fe203 decreases the viscosity of the glass. 
While this may be helpful in processing the glass, 
Fe203 concentrations greater than approximately 10 
wt percent resulted in uncontrolled crystallization 
during viscosity measurements. Impurities (such as 
Na2O, MnO, and K20) in the regolith appeared to de- 
crease the viscosity of the parent glass. These effects, 


as weil as those of TiO2 and SiO2 on the processabi- 
lity of the glass, however, remain to be quantified. 


155,906 


N91-25018/3/GAR 
(Order as N91-24972/2/GAR, PC “a 
1 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Preliminary Findings of the LDEF Materials Special 
Investigation Group (Abstract Only). 

B. A. Stein, and H. G. Pippin. Jun 91, 1p 

In Its First LDEF Post-Retrieval Symposium Abstracts 
p51. 


Presented here are the charter and scope of the Long 
Duration Exposure Facility’s (L.DEF) Space Environ- 
mental Effects on Materials Special Investigation 
Group (MSIG) activities, and an overview of of prelimi- 
nary observations. These observations of low-Earth 
orbit environmental effects on material were made in 
space during during LDEF retrieval and during LDEF 
tray deintegration. Also included are initial findings of 
laboratory analysis of LDEF materials. 
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N91-25029/0/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Atomic Oxygen Interactions with FEP Teflon and 
Silicones on LDEF (Abstract Only). 

B. A. Banks, and L. Gebauer. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 62. 


The Long Duration Exposure Facility (DEF) space- 
craft represents the first controlled unidirectional expo- 
sure of high-fluence atomic oxygen on fluorinated eth- 
ylene propylene (FEP Teflon) and silicones. The 
atomic oxygen erosion yield for FEP Teflon was found 
to be significantly in excess of previous low fluence 
orbital data and is an order of magnitude below that of 
polyimide Kapton. LDEF FEP Teflon erosion yield data 
as a function of angle of attack is presented. Atomic 
oxygen interaction with silicon polymers results in craz- 
ing of the silicones as well as deposition of dark con- 
taminant oxidation products on adjoining surfaces. 
Documentation of results and possible mechanistic ex- 
planations are presented. 


155,908 


N91-25030/8/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 

Jet Propulsion Lab., Pasadena, CA. 
Vuv-induced Degradation of FEP Teflon Aboard 
LDEF (Abstract Only). 
D. E. Brinza, R. H. Liang, and A. E. Stiegman. Jun 
91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 63. 


Examination of fluorinated ethylene propylene (FEP) 
copolymer materials recovered from the Long Duration 
Exposure Facility (LDEF) reveals differing damage 
characteristics on leading edge (ram-facing) versus 
trailing edge (wake-facing surfaces). Silver/Teflon 
(Ag/FEP) thermal control materials on ram facing sur- 
faces of the LDEF exhibited obvious degradation, with 
an apparent increase in diffuse light scattering, where- 
as identical materials on the wake facing surfaces 
showed little apparent damage with cursory inspec- 
tion. Microscopic examination of both types of sur- 
faces reveals the nature and extent of environment in- 
duced degradation of materials. The ram facing sur- 
faces were clearly eroded by atomic oxygen impinge- 
ment, while the wake facing material developed a thin, 
highly embrittled surface layer. 
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N91-25034/0/GAR 
(Order as N91-24972/2/GAR, PC “> 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 





Effects of LDEF 7 Exposure on Selected Poly- 
meric Films and Thermal Control Coatings (A! 
stract Only). 

= S. Slemp, P. R. Young, and J. Y. Shen. Jun 91, 


p 
pg First LDEF Post-Retrieval Symposium Abstracts 
p67. 


The characterization of polymeric films and thermal 
control coatings which were exposed for five years and 
ten months to the low-Earth environment is reported. 
Changes in solar absorptance, thermal emittance, and 
transmission are compared to laboratory control speci- 
mens. Sputter-deposited metallic coatings are shown 
to eliminate atomic oxygen erosion of resin matrix 
composite materials. The effects of long-term atomic 
oxygen exposure to metallized FEP Teflon film is char- 
acterized. Chemical characterization of polymeric films 
indicates that although surface erosion occurs, the 
molecular structure of the basic polymeric film has not 
changed significantly in response to this exposure. 


155,910 
N91-25035/7/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Thermal Control Surfaces Experiment (S0069) Ini- 
tial Materials Evaluation (Abstract Only). 

D. R. Wilkes, L. L. Hummer, M. J. Brown, and J. M. 
Zwiener. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 68. 


The behavior of materials in the space environment 
and our understanding of this behavior continues to be 
a limiting technology for spacecraft and experiments. 
The Thermal Control Surfaces Experiment (TCSE) 
aboard the Long Duration Exposure Facility (LDEF) is 
the most comprehensive experiment flown to study the 
effects of the space environment on thermal control 
surfaces. Selected thermal control surfaces were ex- 
posed to the LDEF orbital environment and the effects 
of this exposure measured. The TCSE combined in- 
space optical measurements with pre- and post-flight 
analyses of flight materials to determine the effects of 
long term space exposure. Many of the samples un- 
derwent significant changes in appearance as well as 
optical and mechanical properties. 


155,911 
N91-25036/5/GAR 

(Order as N91-24972/2/GAR, PC aaa 

1 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Unusual Materials Effects Observed on the Ther- 
mal Control Surfaces Experiment (S0069) (Ab- 
stract Only). 
J. M. Zwiener, D. R. Wilkes, and L. L. Hummer. Jun 


91, ip 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 69. 


A number of unusual effects were observed on the 
Thermal Control Surface Experiment (TCSE) test sam- 
ples, front cover, and structural components. These in- 
clude induced UV fluorescence, the migration and 
degradation of KRS-5 materials, atomic oxygen ef- 
fects, contamination, texturing, discoloration, and me- 
teoroid/debris impact. LDEF | oe Duration Exposure 
Facility) mission induced fluorescence was observed 
on several TCSE samples. Similar fluorescence was 
observed on LDEF leading edge materials from Exper- 
iment A0114. 


155,912 
N91-25037/3/GAR 

(Order as N91-24972/2/GAR, PC — 
Centre d’Etudes et de Recherches de Toulouse 
(France). 
Spacecraft Thermal Control Coatings (AO 138-6) 
(Abstract Only). 
A. Paillous, and J. C. Guillaumon. Jun 91, 1 p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 70. 


The experiment AO 138-6 was located on the trailing 
edge of LDEF as part of the Experiment FRECOPA. 
Material specimens 2 x 2 cm, independently mounted 
in sample-holders with their surface in the same refer- 


ence plane, were exposed to space. Materials include 
paints (conductive or not), SSMs, polymeric films, sur- 
face coatings, composite materials, and metals. The 
results show that for some materials the radation 
was higher for samples in the canister than for those 
directly mounted on the tray; contamination problems 
were ruled out, the higher temperature experienced by 
the samples inside the canister probably explains this 
phenomenon. 


155,913 


N91-25038/1/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


A01 
Dayton Univ., OH. , 
Thermal Control Materials (Abstract Only). 
C. Hurley. Jun 91, ip 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 71. 


The LDEF M0003-5 Thermal Control Materials Experi- 
ment contains numerous thermal control coatings, 
metallized and nonmetallized polymeric films, adhe- 
sives, OSR’s, and metallic foils. The materials were lo- 
cated on the leading and trailing edges of the satellite, 
therefore exposed to two different low earth orbital en- 
vironments. Many specimens received a total expo- 
sure of 5.75 years and other received a limited — 
sure of 0.9 years to the complete environment. 
orbit and post flight photographic records are present- 
ed. The material's physical and optical lormance 
are discussed as a function of location and duration of 
exposure. Data concerning specimen condition, deg- 
radation, contamination, optical reflectance and trans- 
mittance are discussed. The effect of atomic o: n 
erosion on specific materials is also presented, 

La og of adhesive bonds with polymeric films is 
reviewed. 
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N91-25039/9/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


01) 
Boeing Aerospace and Electronics Co., Seattle, WA. 
Results of Examination of the a-276 White and Z- 
306 Black Thermal Control Paint Discs Flown on 
LDEF (Abstract Only). 
J. L. Golden. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 72. 


Measurements of optical properties and surface char- 
acterization of paint discs on selected tray clamps 
were carried out and are reported. Analysis shows the 
loss of organic binder for those specimens exposed to 
atomic oxygen. A visibly darkened layer up to 2 mi- 
crons thick exists on the outer surfaces of specimens 
exposed only to solar radiation. Properties of ground 
control specimens and flight control specimens, as a 
function of spacecraft location are reported. Repre- 
sentative examples from a photomicrograph survey 
and SEM examination are shown. 


158,915 


N91-25040/7/GAR 
(Order as N91-24972/2/GAR, PC —_ 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

lon Beam Textured and Coated Surfaces Experi- 
ment (IBEX) (Abstract Only). 

M. J. Mirtich, N. Stevens, and J. Merrow. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 73. 


The IBEX, with 36 samples of various materials, was 
placed aboard the LDEF. Twenty-seven of the sam- 
ples had surfaces modified using ion beam technolo- 
gy, and nine were made up of commercially available 
materials. The materials are in some way useful in 
space power systems. The various types of materials 
tested included six categories: (1) ion beam structured 
surfaces suitable for solar thermal (concentrator) or 
space radiators; (2) ion beam sputtered conductive 
coatings for thermal and space charge control; (3) 
solar reflector surfaces; (4) flexible thin film coatings 
and solar array blanket material for protection of 
spacecraft polymers; (5) painted and/or state-of-the- 
art solar thermal materials; and (6) micrometeoroid 
sensitive detector. Data analysis presented include the 
optical properties of each surface before and after ex- 
posure to the space environment and the respective 
backup surfaces. 


158,919 


MATERIALS SCIENCES 
Coatings, Colorants, & Finishes 
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N91-25043/1/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


A01) 
Air Force Geophysics Lab., Hanscom AFB, MA. 
pte Fluxes, Especially yma Sili- 
es, on 
con (Abstract ). 

A. R. Frederickson, R. C. Filz, F. J. Rich, and P. L. 
Sagalyn. Jun 91, 1p 


In NASA, Langley Research Center, First Ldef Post- 
Retrieval Symposium Abstracts p 76. 


A number of interesting discoloration patterns are 
clearly evident on M0002-1 which resides on three 
faces of LDEF: front face, rear face, and earth face. 
Most interesting is the pattern of blue oxidation on pol- 
ished single crystal silicon apparently produced by 
once-scattered ram oxygen atoms along the earth 
face. Most of the other patterns are seen in the Ther- 
mal Control Paint. Also, severe oxidation of CR-39 po- 
lycarbonate occurred on the front face of LDEF, as ex- 
pected. A complete explanation for the patterns has 
not yet been obtained. 


155,917 


N91-25044/9/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


Toronto Univ. (Ontario). 


R. C. Tennyson, and G. E. Mabson. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 77. 


Results are presented on the thermal-vacuum re- 
sponse of a variety of fiber reinforced polymers matrix 
composites that comprised the UTIAS experiment on 
the LDEF satellite. Theoretical temperature-time pre- 
dictions for this experiment are in excellent agreement 
with test data. Results also show quite clearly the 
effect of outgassing in the dimensional changes of 
these materials and the corresponding coefficients of 
thermal expansion. Finally, comparison with ground- 
based simulation tests are presented as well. Use of 
these data for design purposes are also given. 


158,918 


N91-25045/6/GAR 
(Order as N91-24972/2/GAR, PC —= MF 
01) 


Toronto Univ. (Ontario). 

Atomic Oxygen Erosion of Polymer Matrix Com- 

posites (Abstract Only). 

Abstract Only. 

a 7 Tennyson, J. Kleiman, and W. D. Morison. Jun 
» 1p 

In NASA, Langley Research Center, First LDEF Post- 

Retrieval Symposium Abstracts p 78. 


Results are presented on atomic oxygen erosion of cir- 
cular tubes and flat plates fabricated from different 
epoxy matrix composites containing, boron and Keviar 
fiber reinforcements. The UTIAS experiment was lo- 
cated at station D-12, at 90 deg to the LDEF leadi 
edge which was yawed about approximately 8 to 1 
deg relative to the velocity vector. This resulted in en- 
hanced atomic oxygen exposure at D-12, providing a 
total fluence of about 4 x 10(exp 20) atoms/sq cm. 
Thickness loss measurements were obtained for both 
flat plates and cylindrical tubes. The effect of reflected 
atomic oxygen on erosion yield and surface morpholo- 
gy on back surfaces (not directly exposed to AO) are 
graphically demonstrated. Erosion yields are also com- 
pared with other space flight data for similar materials, 
and ground-based tests in the UTIAS AO simulator. 
The effect of _ of incidence on surface morpholo- 
gy, erosion profiles and thickness losses are present- 
A pa the results correlated with simulator tests as 
well. 
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Long Duration Exposure Facility Experiment 

M0003 Deintegration/Findings and impacts (Ab- 

stract Only). 

a S. R. Gyetvay, and C. H. Jaggers. 
lun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 

Retrieval Symposium Abstracts p 79. 


The Aerospace Corporation LDEF Experiment M0003 
was designed to study the effect of the space environ- 
ment on a large variety of spacecraft materials and 
components, both current and developmental. The ex- 
periment was housed in four LDEF trays and contained 
over 1200 specimens, two data systems, and two envi- 
ronment exposure control canisters. Effects of the 
space environment such as vacuum, ultraviolet, 
atomic oxygen, meteoroid and debris, thermal cycling 
and synergistic effects on various samples are de- 
_ and summaries of the board data are present- 


155,920 
N91-25047/2/GAR 
(Order as N91-24972/2/GAR, PC a 
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Aerospace Corp., El Segundo, CA. 
Long Duration Exposure Facility Experiment 
M0003 Deintegration Observations (Abstract 


S. R. Gyetvay, L. Fishman, and M. J. Meshishnek. 
Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 80. 


The four trays of the M0003 materials experiment on 
LDEF contained over 1200 test articles from 19 subex- 
periments. The complete tests article complement rep- 
resented a broad range of materials, including thin film 
optical coatings, paints, polymer sheets and tapes, ad- 
hesives, and composites, for use in various spacecraft 
applications including thermal control, structures, 
optics, and solar power. All of the test articles were 
examined individually using bright field, dark field, and 
Nomarski light microscopy techniques. The condition 
of the test articles were photo-documented and ob- 
served global and anomalous effects were recorded 
for the benefit of the subexperimenters. 


155,921 
N91-25048/0/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
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) 
Boeing Aerospace and Electronics Co., Seattle, WA. 
Survey of Results from the Boeing Modules on the 
M0003 Experiment on LDEF (Abstract Only). 
H. G. on O. Mulkey, J. Verzemnieks, E. Miller, 
and S. G. Hill. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 81. 


The Boeing modules on the M0003 experiment includ- 
ed fiber optics, ceramic materials, a variety of electron- 
ic piece parts, composites and thermal control paints, 
fasteners, thin film lubricants, anodized surfaces, and 
adhesives. These materials were flown on the leading 
and trailing edge exteriors, and on the interior portion 
of LDEF M0003 providing exposure under three dis- 
tinct environments. The condition of each of these ma- 
terial types is described. Results of optical, surface, 
and mechanical properties are presented. 


155,922 
N91-25057/1/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Effects of Solar Radiation on Glass (Abstract 


we 

D. S. Tucker, and D. L. Kinser. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 90. 


The effects of solar radiation of selected glasses are 
reported. Optical property degradation is studied using 
UV-Vis spectrophotometry. Strength changes are 
measured using a concentric ring bend test. Direct 
fracture toughness measurements using an indenta- 
tion test are planned. 
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McDonnell Douglas Electronics Co., St. Louis, MO. 
Post-Flight Characterization of Optical System 
Samples, Thermal Control Samples, and Detectors 
from LDEF Experiment M0003, sub-Experiments 6 
and 13 (Abstract ee 
of R. Hodgson, J. N. Holsen, and R. A. Drerup. Jun 

, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 102. 


Flight samples and control samples of optical and ther- 
mal control coatings were measured for hemispheric 
reflectance and transmission. The samples were ex- 
posed directly to the orbital environment, but were on 
the trailing edge of the LDEF satellite. Preliminary anal- 
ysis shows no significant change in the reflectance of 
transmission values of most of the samples. Post-flight 
tests of avalanche photodiodes is also discussed. 


158,924 
N91-25074/6/GAR 
(Order as N91-24972/2/GAR, PC — on 
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Matra S.A., Velizy-Villacoublay (France). 

Vacuum Deposited Optical Coatings Experiment 
(AO 138-4) (Abstract Only). 

J. Charlier. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 108. 


The aim of this experiment was to test the optical be- 
havior of 20 components and coatings subjected to 
space exposure. Most of them are commonly used for 
their reflective or transmittive properties in spaceborne 
optics. They consist in several kind of metallic and di- 
electric mirrors are re for the 0.12 to 10 microns 
spectrum, UV, and NIR bandpass filters, visible, and IR 
antireflecting coatings, visible/IR dichroic beam split- 
ters, and visible beam splitter. The coatings were de- 
posited on various substrates such as glasses, germa- 
nium, magnesium fluoride, quartz, zinc selenide, and 
kanigened aluminum. Several coating materials were 
u such as Al, Ag, Au, MgF2, LaF3, ThF3, ThF4, 
SiO02, TiO2, ZrO2, Al203, MgO, Ge, and ZnSe. Five 
samples of each component were manufactured. Two 
flight samples were mounted in such a way that one 
was directly exposed to space and the other looking 
backwards. The same arrangement was used for the 
spare samples stored on ground in a box identical to 
the 2 one and they were kept under vacuum during 
the LDEF mission. Finally, one set of reference com- 
ponents was stocked in a sealed box under a dry nitro- 
gen atmosphere. By comparing the preflight and post- 
light optical performances of the five samples of each 
component, it is possible to detect the degradations 
due to the space exposure. 


158,925 
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Reading Univ. (England). Infrared Multilayer Lab. 

Exposure to Space Radiation of High-Performance 

Infrared Multilayer Filters (Abstract Only). 

. S. Seeley, G. J. Hawkins, and R. Hunneman. Jun 
1, 1p 

In NASA, Langley Research Center, First LDEF Post- 

Retrieval Symposium Abstracts p 110. 


The University of Reading experiment exposed IR in- 
terference filters and crystal substrates on identical 
earth facing and leading-edge sites of the Long Dura- 
tion Exposure Facility (DEF). Filters mostly comprised 
multilayer coatings of lead telluride (PbTe)/II-IV on 
germanium (Ge) and other substrates: crystals com- 
prised CdTe, MgF2, sapphire, quartz, silicon, and 
some softer materials. Identical control samples were 
maintained in the laboratory throughout the experi- 
ment. The filters were novel in their design, construc- 
tion and manufacture, and categorized high-perform- 
ance because of their ability to resolve emission spec- 
tra of the important atmospheric gases for various pur- 
poses in remote sensing. No significant changes were 
found in the spectra of the hard-coated filters or in the 
harder crystals (the softer materials were degraded to 
an extent). By virtue of this well-documented and long 
exposure in LDEF, the qualification of the filter type is 
significantly improved for its future requirements. 
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Barr Associates, Inc., Westford, MA. 


Transmittance Measurements of Ultra Violet and 
Visible Wavelength Interference Filters Flown 
Aboard LDEF (Abstract Only). 

T. A. Mooney, and A. Smajkiewicz. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 112. 


A set of ten interference filters for the UV and VIS 
spectral region were flown on the surface of the — 
Duration Exposure org | (LDEF) Tray B-8 along wit 
earth radiation budget (ERB) components from the 
Eppley Laboratory. Transmittance changes and other 
degradation observed after the return of the filters to 
Barr are reported. Substrates, coatings, and (where 
applicable) cement materials are identified. In general, 
all filters except those containing lead compounds sur- 
vived well. Metal dielectric filters for the UV developed 
large numbers of pinholes which caused an increase in 
transmittance. Band shapes and spectral positioning, 
however, did not change. 


155,927 

PATENT-4 988 673 Not available NTIS 
Department of the Navy, Washington, DC. 

Method for Producing Silver Coated Supercon- 
ducting Ceramic Powder. 

Patent. 

W. Ferrando. Filed 2 Aug 89, patented 29 Jan 91, 9p 
AD-D014 899/9, PAT-APPL-7-389 220 

Supersedes PAT-APPL-7-389 220, AD-D014 300. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses a process for silver coating su- 
perconducting ceramic powder by: (1) coating the su- 
perconducting ceramic powder particles with AgNO3; 
(2) melting the AgNO3 so that it wets and forms a uni- 
form coating over the surfaces of the particles; and (3) 
decomposing the AgNO3 to form a thin, uniform coat- 
ing of silver metal on the surfaces of the particles. The 
product is a loose powder of the superconducting ce- 
ramic particles which are uniformly coated with silver 
metal metal. The powder can be cold worked (e.g., 
swaged, forged, etc.) to form superconducting struc- 
tures such as rods or wires. 
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155,928 

AD-A236 349/7/GAR PC A03/MF A01 
Dayton Univ., OH. Graduate School of Engineering 
and Research. 

Effects of Depolarization on the Microwave Prop- 
erties of Composites. 

Final rept. Jul-Dec 89. 

C. Vittoria. May 91, 25p RL-TR-91-50, 

Contract F30602-88-D-0028 

Prepared in cooperation with Northeastern Univ., 
Boston, MA. 


Mathematical relationship for the dielectric and perme- 
ability constants of single particle and composite ma- 
terials are being formulated and tested in experimental 
conditions. For dilute concentrations of particles im- 
bedded in binder materials reasonable agreement is 
found between measured and calculated values of the 
constants. The theoretical formulation is based upon a 
two-parameter theory (Magnetization and magnetic 
anisotropy field). Microwave properties of composite 
materials are of interest since it is possible to control or 
design the constituents of a composite in order to 
obtain a desireable property of the composite. In this 
report we concentrate our attention on the effect of 
particle shape cn the microwave properties of a com- 
posite. In particular we consider metallic as well as in- 
sulating particles distributed randomly in known bind- 
ers. 


155,929 

AD-A236 438/8/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Comparison of Void Measurement Methods for 
Carbon/Epoxy Composites. 

Final rept. 

S. R. Ghiorse. Apr 91, 29p Rept no. MTL-TR-91-13 


This report studies four destructive measurement 
techniques for determining void volume fraction in 





CFRP composites. Two approaches to void measure- 
ment were taken: density determination/matrix diges- 
tion (DD/MD), and optical image analysis. Within each 
approach two techniques were studied. In the DD/MD 
approach, the water buoyancy technique (WBYO (see 
ASTM D 792) and density gradient technique (DGT) 
(see ASTM D 1505) were investigated. In the image 
analysis approach a Dapple Image Analyzer, and the 
more automated Omnimet Image Analyzer, techniques 
were investigated. It was found that ‘true’ or absolute 
void content is quite difficult to measure regardless of 
the technique used. However, when making relative 
measurements between like specimens void content 
comparisons are reliable and practical to obtain. The 
WBT recorded consistently lower void content data 
than the DGT; it was also found to be less precise. For 
routine CFRP, void content determination, where rela- 
tive comparisons are sufficient and high precision is 
not an issue, the WBT is recommended as it is practi- 
cal to implement. When high precision is needed, the 
DGT is recommended. Image analysis methods 
produce highly localized data, but it is likely that they 
approximate true void content more closely than the 
DD/MD method because the void measurement, 
though actually a measure of void area, is direct. For 
more critical void content measurement where accura- 
cy, as well as precision are required, a highly automat- 
ed version of an image analysis technique, like the 
Omnimet, which scans a large number of cross sec- 
tions is recommended. At present, this appears to be 
the best procedure available to determine true void 
content. 


155,930 

AD-A236 565/8/GAR PC AO5/MF A01 
Naval Air Development Center, Warminster, PA. Air- 
craft and Crew Systems Technology Directorate. 

New Approximate Fracture Mechanics Analysis 
Methodology for Composites with a Crack or Hole. 
Rept. for Oct 86-Sep 88, 88. 

H. C. Tsai, and A. M. Arocho. 30 Apr 90, 97p Rept 
no. NADC-88118-60 


A new approximate theory which links the inherent 
flaw concept and the theory of crack tip stress singu- 
larities at a bi-material interface has been developed. 
Three assumptions were made: (1) the existence of in- 
herent flaw (i.e., damage zone) at the tip of the crack 
was postulated, (2) a fracture of the filamentary com- 
posites initiates at a crack lying in the matrix material at 
the interface of the matrix/filament. (3) a laminate fails 
whenever the principal load-carrying laminae fails. This 
will imply that for a laminate consisting of 0 plies, 
cracks in the matrix perpendicular to the 0 filaments 
are the triggering mechanism for the final failure. 
Based on this theory, a parameter KQ which is similar 
to the stress intensity factor defined for isotropic mate- 
rials but with a different dimension was defined. Utiliz- 
ing existing test data, it was found that KQ can be 
treated as material constant. Based on this finding a 
fracture strength prediction methodology was devel- 
oped. The analytical results are correlated well with 
the test results. This new approximate theory can 
apply to both brittle and metal matrix composite lami- 
nates with crack or hole. 


155,931 

AD-A236 591/4/GAR PC A05/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Macromolecular Science. 

Surface Induced Crystallization in Fiber Rein- 
forced Semicrystalline Thermoplastics Compos- 
ites. 

Technical rept. 

H. Ishida, and P. Bussi. Mar 91, 88p Rept no. 
CWRU/DMS/TR-43 

Contract N00014-88-R-0330 


This paper review the parameters influencing the ap- 
pearance of a transcrystalline zone and the experi- 
mental techniques which have been used in the study 
of transcrystallization. A significant example is given 
for each characterization technique. The influence of 
transcrystallinity on the mechanical properties of the 
composite is then examined. Lastly, a theoretical ap- 
proach based on the theory of heterogeneous nuclea- 
tion and on the inducation time is presented, which 
allows to control the extent of the transcrystalline mor- 
phology. Little has been published on the mechanical 
aspect of transcrystallinity but this is an important 
aspect because this will ultimately determine if it is de- 
sireable to induce transcrystallization in semicrystal- 
line thermoplastic composites. Although the main ap- 
plication of transcrystallization seems to be in fiber re- 
inforced composites, results of studies with films as a 


substrate are directly applicable to fiber reinforced 
— and have also been included in this chap- 
er. 


155,932 

AD-A236 638/3/GAR PC A03/MF A01 
Southwest Research Inst., San Antonio, TX. 

Fracture Micromechanics of Intermetallic and Ce- 
ramic Matrix Continuous Fiber Composites. 
Technical rept. 29 Apr 90-29 Apr 91. 

D. L. Davidson. May 91, 45p Rept no. SWRI-06- 
8602/6 

Contract N00014-85-C-0206 


Micromechanics parameters for fatigue cracks grow- 
ing perpendicular to fibers were measured through 
small port holes in the matrix made by electropolishing, 
were used to determine fiber stresses, which ranged 
from 1.1 to 4 GPa. Crack opening displacements at 
maximum load and residual crack be eager 
ments (at minimum load) were measured. Matrix was 
removed —_ the crack flanks after completion of the 
tests to reveal the extent and nature of fiber damage. 
Analyses were made of these parameters, and it was 
found possible to link the extent of fiber debonding to 
residual COD and the shear stress for debonding, esti- 
mated at 245 MPa, to COD. Measured experimental 
parameters were used to compute crack growth rates 
using a wall known fracture mechanics model for fiber 
bridging tailored to these experiments. The potential 
for microstructural manipulation to yield further in- 
creases in fatigue crack growth resistance for the 
metals and alloys currently being used in gas turbine 
construction is small. Studies of fatigue crack growth 
through aluminum, titanium and superalloys have 
shown that there are many similarities in the mecha- 
nisms of crack growth and the crack tip micromechan- 
ics for these materials. Conversely, composite materi- 
als reinforced with continuous strong fibers offer the 
promise of drastic increases in fatigue crack growth 
resistance. 


155,933 

AD-A236 696/1/GAR PC A06/MF A01 
Princeton Univ., NJ. Dept. of Civil Engineering and Op- 
erations Research. 

Damage Mechanics of Composite Materials: Con- 
stitutive Modeling and Computational Algorithms. 
Final rept. 1 Oct 88-30 Sep 90. 

J. W. Ju. 21 Apr 91, 106p PU/CEOR/SM-91-4, 
AFOSR-TR-91-0530, 

Grant AFOSR-89-0020 


The present work is concerned with development of 
innovative damage mechanics models for constitutive 
modeling of modern composite materials. Special at- 
tention is focused on micromechanical damage theo- 
ries to explain and model behavior of composites 
based on micromechanics and micro-geometry. In par- 
ticular, basic studies are performed on the notion of 
isotropic and anisotropic damage variables in continu- 
um damage mechanics. Furthermore, a micromechan- 
ical damage model is presented for uniaxially rein- 
forced composites and is analytically derived based on 
micromechanical bi-material arc crack solutions. Final- 
ly, a novel three-dimensionai statistical micromechani- 
cal theory is proposed to investigate the nonlinear be- 
havior of microcrack-weakened brittle solids. The 
theory is fundamentally different from existing effective 
medium theories and deterministic microcrack interac- 
tion method. 


155,934 

AD-A236 756/3/GAR PC A06/MF A01 
Materials Sciences Corp., Blue Bell, PA. 
Micromechanical Evaluation of Ceramic Matrix 
Composites. 

Final rept. 1 Apr 88-28 Feb 91. 

C. F. Yen, Z. Hashin, C. Laird, B. W. Rosen, and Z. 
Wang. Feb 91, 107p MSC-TFR-2201/1506, AFOSR- 
TR-91-0513, 

Contract F49620-88-C-0069 


Analytical and experimental studies have been per- 
formed to investigate the thermomechanical proper- 
ties and failure mechanisms in unidirectional ceramic 
composites in which the ceramic matrix is flawed and 
variable. Preliminary model for brittle matrix with a peri- 
odic hexagonal array of identical fibers has been ana- 
lyzed on the basis of numerical fracture mechanics to 
assess criticality of various kinds of cracks. When this 
composite model is subjected to axial load, it was 
found that transverse matrix cracks become unstable 
for perfect bonding and for disbonding between fibers 
and matrix, while disbond cracks propagating parallel 


155,937 
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to the fibers tend to stabilize. The Air Force goal of 
developing high thrust-to-weight turbine engines de- 
pends strongly upon the advancement of high temper- 
ature ceramic ites. Ceramic materials retain 
stiffness at very high temperatures but their extrerne 
brittleness precludes their use as structural materials, 
since cracks propagate easily and catastrophically. 
When a ceramic matrix is reinforced with unidirectional 
fibers the effect of cracks changes fundamentally. 


158,935 

AD-A236 869/4/GAR PC A11/MF A02 
North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Mechanical Engi i 

Impact T 


| mee pe to Hot, 
inal rept. Sep 84-Dec 90. 
V. S. Awa. Jan 91, 226p WL-TR-91-3011, 


The purpose of the present study was to determine the 
failure threshold (with respect to energy level of 
impact) of Torlon-C/graphite/glass and 2 com- 
posite materials, with the samples being conditioned 
and tested at predetermined hygrothermal environ- 
ments. A test matrix involving ply-orientations, temper- 
ature (-60 F, 75 F, 180 F and 280 F) and humidities 
(15%, 50% and 100% RH) was created. For each test 
condition of the matrix, the failure threshold was devel- 
oped by subjecting compression coupons to impact 
damage at various levels with a 12.7 mm (0.5 ) 
diameter aluminum projectile. The forward velocities 
used in the tests ranged from 27.4 to 152.4 m/s (90 to 
500 ft/s). The behavior of composite materials under 
the combined effects of impact, humidity and tempera- 
ture has been a topic of concern among investigators. 
Much of the research currently available has focused 
upon the effect of a single factor (e.g. impact), or the 
effect of humidity and temperature. The purpose of this 
study was to investigate the combined effect of all 
these factors on the degradation of laminates. 


155,936 

DE91011117/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Cc TEM specimen preparation of 
free-standing metal mu! ered films. 

M. Wall. Mar 91, 16p UCRL-JC-106766, CONF- 
910872-2 

Contract W-7405-ENG-48 

Annual Microbeam Analysis Society meeting (25th), 
San Jose, CA (USA), 4-9 Aug 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The cross-sectional preparation of free-standing metal 
multi-layered films will be discussed. Production of 
large flat transparent regions in cross-sectional TEM 
specimens is usually quite difficult. This difficulty arises 
from the fact that these types of imens are usually 
a composite of dissimilar ion and chemical etching rate 
materials. With a unique combination of electroplating, 
lapping, dimpling and ion milling it will be shown that it 
is possible to produce large thin areas from specimens 
of dissimilar materials. 3 refs., 5 figs., 1 tab. 


155,937 

DE91011871/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Application of Ae ay ame microscopy to 
chemical vapor infiltration processing of ceramic 
matrix composites. 

J. H. Kinney, M. C. Nichols, S. R. Stock, T. L. Starr, 
and C. A. Lundgren. Apr 91, 17p UCRL-JC-107069, 
CONF-9105166-3 

Contract W-7405-ENG-48 

American Society for Nondestructive Testing (ASNT) 
on industrial computed tomography conference (2nd), 
San Diego, CA (USA), 20-24 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Before ceramic composite materials can be used in 
critical structures it will be necessary to reduce the 
amount of porosity which remains after processing. 
Complete densification of chemical vapor infiltrated 
(CVI) composites has yet to be attained due to the en- 
closure of pores by growth of the matrix on surround- 
ing fibers. If the residual porosity cannot be significant- 
ly reduced during processing, much of the anticipated 
fracture toughness of Ceramic Matrix Composites 
(CMCs) may be lost. Clearly, a noninvasive technique 
is required for making dynamic observations of matrix 
growth during CVI processing. Though there are many 
NDE techniques which might be applied to pore char- 
acterization, all of them have drawbacks when imaging 
complex, overlapping microstructures. For example, 
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techniques such as fluorescent penetrant and infrared 
inspection reveal only surface flaws and cannot be ap- 
plied universally to all classes of materials. X-ray tomo- 
graphic microscopy (XTM) is a high resolution, nonin- 
vasive technique which is ideally suited for —— 
materials microstructures in three-dimensions. 
allows imaging of microporosity between individual fila- 
ments in the fiber bundies, measurement of channel 
osity between individual cloth layers, and charac- 
terization of the interconnectivity of the large through- 
ply holes that remain after processing. This paper re- 
ports the results of an XTM study on unreacted fiber 
preforms and fully dense CMCs with the express pur- 
pose of demonstrating that XTM has the spatial resolu- 
tion and the contrast sensitivity to measure the impor- 
tant microstructural features in these materials. 4 figs. 


155,938 


DE91011924/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

oe failure criterion for compos- 
es. 

W. W. Feng, and S. E. Groves. Feb 91, 19p UCRL- 

JC-106555, CONF-910731-3 

Contract W-7405-ENG-48 

International conference on composite materials (8th), 

Honolulu, HI (USA), 15-19 Jul 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


The finite-strain-invariant failure criterion developed by 
Feng is being evaluated with the experimental data for 
a boron/epoxy, symmetrically balanced, angle-ply 
laminate. The results indicate that the failure-criterion 
prediction agrees with the experimentai data and that 
the failure criterion also predicts the matrix-dominated 
or fiber-dominated modes of failure. Two special iso- 
tropic cases in infinitesimal strain theory are obtained. 
The failure criteria for these special cases preserve the 
mathematical forms of both the generalized Von Mises 
yield criterion and the Von Mises yield criterion in plas- 
ticity. 6 refs., 2 figs., 1 tab. (ERA citation 16:020824) 


155,939 


DE91011925/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Multiaxial failure characterization of composites. 

Revision 1. 

S. E. Groves, R. J. Sanchez, and W. W. Feng. Feb 

_ UCRL-JC-105244-Rev.1, CONF-910731-2- 
ev. 


Contract W-7405-ENG-48 

International conference on composite materials (8th), 
Honolulu, HI (USA), 15-19 Jul 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The primary objective of this research has been to de- 
velop a multiaxial testing capability for continuous fiber 
composites —_ the axial/torsion/internal pressur- 
ization of tubes. This capability enables one to gener- 
ate the two-dimensional (in-plane) failure surface for 
these materials. The multiaxial test specimen consists 
of a 5.08 cm (2.0 in.) diameter composite tube with 
15(degrees) cast epoxy end cones for gripping. The 
unique advancement with this new technique is the 
simple, but very efficient, gripping mechanism that pro- 
vides a very smooth transition in load from the grip into 
the specimen. This has eliminated grip related stress 
risers in the composite tube. Consequently, most of 
the failures occur in the gage section of the tube. This 
system is coupled into a biaxial MTS servo hydraulic 
test machine capable of simultaneously applying axial 
load, torque, and internal pressure, providing one com- 
plete control of the axial, transverse, and shear 
stresses that develop in the wall of the composite 
tube. This paper will present the failure results ob- 
tained to date for various laminate configurations of 
Toray 1000/DER332-T403 filament wound carbon/ 
epoxy tubes along with T300/F263 prepreg carbon/ 
epoxy tubes. The goal of our efforts is to develop a 
more fully characterized three-dimensional failure cri- 
terion for these materials. This model will then be in- 
corporated into a large three-dimensional orthotropic 
finite element model for structural analysis as well as a 
specialized three-dimensional orthotropic finite ele- 
ment model capable of detailed sub-ply level analysis 
on sub-structural components. 19 refs., 10 figs. 


155,940 


DE91012012/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
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Aerogel composites for radioluminescent light/ 
power sources. 

C. S. Askley, S. T. Reed, C. J. Brinker, R. J. Walko, 
and R. E. Ellefson. 1991, 21p SAND-90-2634C, 
CONF-910291-3 

Contracts AC04-76DP00789, AC04-88DP43495 
International conference on ultrastructure processing 
of ceramics, glasses, composites and advanced opti- 
cal materials (5th), Orlando, FL (USA), 17-21 Feb 
long * _— by Department of Energy, Washing- 
ton, DC. 


Aerogels are attractive matrices for phosphor particles 
for radioluminescent light and power applications. 
Unique aerogel properties such as transparency, high 
surface area and pore volume, low density, and tailora- 
ble surface chemistry provide advantages that allow 
much higher tritium loading than is currently available 
using existing technology. Additional research and de- 
velopment is needed to further improve the perform- 
ance of the aerogel/phosphor volumetric lights and 
power sources. These materials are promising andi- 
dates to provide the high light output required for new 
RL light application as well as for long-term, low-level 
power source. 10 refs., 3 figs. 


155,941 

DE91012357/GAR 
Lawrence Berkeley Lab., CA. 
Alumina-silicon carbide composites from coated 
powders. 

Thesis (M.S). 

T. D. Mitchell. Dec 90, 69p LBL-30474 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


PC A04/MF A01 


Previous technology for alumina coating of silicon car- 
bide whiskers was applied to silicon carbide platelets. 
Process parameters were developed to ensure suc- 
cessful coating of platelets and to produce composites 
of varying final platelet volume fractions. Coated 
whisker composites were hot pressed to near full den- 
sity or pressureless sintered to closed porosity despite 
high whisker loading. In some cases, pressureless sin- 
tering resulted in near full density with high (30 volume 
percent) whisker loading. Coated platelet composites 
were hot pressed to near full density and pressureless 
sintered to closed porosity with high loading (35 vol 
%). Mechanical properties of these composites were 
evaluated, including fracture toughness and bend 
strength. 27 refs., 18 figs., 2 tabs. 


155,942 

DE91013025/GAR 

Oak Ridge National Lab., TN. 
Composite heat damage spectroscopic analysis. 
Part 1, Mechanical testing of IM6/301-6 laminates: 
Part 2, Laser-pumped fluorescence spectroscopic 
studies on IM6/3501-6 laminates: Part 3, Diffuse re- 
flectance infrared fourier transform spectroscopic 
studies on IM6/3501-6 laminates. 

C. J. Janke, J. D. Muhs, E. A. Wachter, R. E. Ziegler, 
and G. L. Powell. Sep 90, 95p ORNL/ATD-42 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Oak Ridge National Laboratory/Applied Technol- 
ogy Division (ORNL/ATD) has successfully demon- 
strated the unique applicability of two spectroscopic 
techniques that possess the capability of detecting 
heat damage in IM6/3501-6 laminates and correlation 
of this damage with the residual mechanical-strength 
properties. The results on the diffuse reflectance infra- 
red fourier transform (DRIFT) and laser-pumped fluo- 
rescence (LPF) spectroscopic techniques, which are 
capable of rapid, in-service, non-destructive detection 
and quantitation of heat damage in IM6/3501-6 lami- 
nates, is presented. Both of these techniques have 
been shown to be quite effective at probing the elusive 
and complex molecular changes that take place in 
IM6/3501-6 laminates subjected to varying degrees of 
thermal degradation. Using LPF or DRIFT techniques, 
it has been shown that laminates having different ther- 
mal histories can be readily differentiated from one an- 
other due to their characteristic “fingerprint” spectral 
features. The effects of short-term, elevated tempera- 
ture heating on the room- temperature compressive in- 
terlaminar-shear, and flexural strengths and room-tem- 
perature shore-D hardness properties of “dry” and 
“wet” preconditioned IM6/3501-6 laminates are dis- 
cussed. Additionally, the geometrical changes and 
percent-weight-loss measurements of IM6/3501-6 
laminates that accompany heat damage are also ex- 
amined. It was found that below a certain tempera- 
ture/time exposure threshold, these laminates visually 
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and microscopically appeared to be undamaged but, in 
fact, may have lost a significant percentage of their 
original strength. In addition, laminates that were ex- 
posed above the temperature/time exposure thresh- 
old suffered dramatic geometrical changes and large 
amounts of weight loss. 32 refs., 39 figs., 10 tabs. 


155,943 
DE91013074/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

ZrO2 reinforced-MoSi2 matrix composites. 

J. J. Petrovic, R. E. Honnell, T. E. Mitchell, R. K. 
Wade, and K. J. McClellan. 1991, 26p LA-UR-91- 
1642, CONF-910162-7 

Contract W-7405-ENG-36 

Annual conference on composites and advanced ce- 
ramics (15th), Cocoa Beach, FL (USA), 13-16 Jan 
1991 rca by Department of Energy, Washing- 
ton, DC. 


ZrO(sub 2) particle-MoSi(sub 2) matrix composites 
were fabricated by wet processing/hot pressing, using 
high a unstabilized, partially stabilized, and fully 
stabilized ZrO(sub 2) powders. Composite room tem- 
perature indentation fracture eee increased with 
increasing volume fraction of ZrO(sub 2) reinforce- 
ment. Unstabilized ZrO(sub 2) produced the highest 
composite fracture toughness, 7.8 MPa m(sup (1/2)) 
as compared to 2.6 MPa m(sup (1/2)) for pure 
MoSi(sub 2). Unstabilized ZrO(sub 2) composites ex- 
hibited matrix microcracking, and the spontaneous tet- 
ragonal-to-monoclinic ZrO(sub 2) phase transforma- 
tion induced significant plastic deformation in the 
MoSi(sub 2) matrix. Partially stabilized ZrO(sub 2) pro- 
duced a lesser extent of composite fracture toughen- 
ing, possibly as a result of an inhomogeneous ZrO(sub 
2) particle distribution and presence of a glassy phase. 
13 refs., 6 figs., 1 tab. (ERA citation 16:020859) 


155,944 

DE91778829/GAR PC A05/MF A01 
Netherlands Energy Research Foundation ECN, 
Petten. 

High cycle fatigue testing of glass fiber reinforced 
i. ay! and welded structural details. 

P. W. Bach. Mar 91, 98p ECN-C-91-010 

U.S. Sales Only. 


In order to allow a safe and economic design of wind 
turbines it is necessary to determine the high cycle fa- 
tigue properties of materials and substructures used in 
rotor blades. High cycle fatigue properties were deter- 
mined with coupon specimens from glass fibre rein- 
forced polyester plates, produced under industrial con- 
ditions. For two stress ratios (R = 0.1 and R = 
(minus)1) and for two failure criteria (fracture and 10% 
stiffness reduction), constant amplitude fatigue curves 
((epsilon)-n) are obtained. The results indicate that a 
fatigue limit will only exist in the very high cycle range 
(approx. 10(sup 9)). An experimental program to inves- 
tigate the effect of pre-cycling (high-low step tests) on 
the constant amplitude (c.a.) fatigue performance of 
glass fibre polyester coupons was performed. Subse- 
quently, fatigue tests were carried out with a reference 
load sequence, WISPER, on glass fibre/polyester cou- 
pons and welded structural details. The results of the 
high-low step tests show, contrary to the expectation, 
not the detrimental effect on the c.a. fatigue life at R = 
0.1. However, at R = (minus)1, the c.a. fatigue life is 
reduced in the higher stress range, probably due to an 
additional damage mechanism (micro-buckling). The 
WISPER tests on the glass fibre reinforced polyester 
coupons show that the fatigue life can be predicted 
within the usual scatter by a linear damage accumula- 
tion calculation based on a modified Mandell ype of 
(epsilon)-n curve. From the results of the WISPER 
tests on two welded structural details it is concluded 
that a Dutch standard for fatigue is conservative, al- 
though the margin becomes small in the higher stress 
ps 24 figs., 18 refs., 8 tabs., 3 apps. (ERA citation 
16:019941) 


155,945 
N91-24311/3/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A02 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Tensile and Fatigue Behavior of Tungsten/Copper 
Composites. 

M. J. Verrilli, T. P. Gabb, and Y. S. Kim. Apr 89, 7p 

In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 25-31. 





Work on W/Cu unidirectional composites was initiated 
to study the behavior of this ductile-ductile composite 
system under thermomechanical fatigue and to exam- 
ine the applicability of fatigue-life prediction methods 
for thermomechanical fatigue of this metal matrix com- 
posite. The first step was to characterize the tensile 
behavior of four ply, 10 vol. percent W/Cu plates at 
room and elevated temperatures. Fatigue tests were 
conducted in load control on 0 degree specimens at 
260 C. The maximum cyclic stress was varied but the 
minimum cyclic stress was kept constant. All tests 
were performed in vacuum. The strain at failure in- 
creased with increasing maximum cyclic stress. 


155,946 

N91-24345/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Application of Artificial Neural Networks to Com- 
aw? Ply Micromechanics. 

. A. Brown, P. L. N. Murthy, and L. Berke. 1991, 
24p NAS 1.15:104365, E-6162, NASA-TM-104365 
Presented at the Engineering Mechanics Conference, 
Columbus, OH, 19-22 May 1991; Sponsored by the 
American Society of Civil Engineers. 


Artificial neural networks can provide improved com- 
putational efficiency relative to existing methods when 
an algorithmic description of functional relationships is 
either totally unavailable or is complex in nature. For 
complex calculations, significant reductions in elapsed 
computation time are possible. The primary goal is to 
demonstrate the applicability of artificial neural net- 
works to composite material characterization. As a test 
case, a neural network was trained to accurately pre- 
dict composite —_ thermal, and mechanical prop- 
erties when provided with basic information concern- 
ing the environment, constituent materials, and com- 
ponent ratios used in the creation of the composite. A 
brief introduction on neural networks is provided along 
with a description of the project itself. 


155,947 

N91-24346/9/GAR PC A03/MF A01 
Clemson Univ., SC. Dept. of Mechanical Engineering. 
Micro-Mechanical Analysis of Damage Growth and 
Fracture in Discontinuous Fiber Reinforced Metal 
Matrix Composites. 

Final Report, 1 Jan. 1989 - 31 Jan. 1991. 

J. G. Goree, and D. E. Richardson. 10 Jun 91, 27p 
NAS 1.26:188206, NASA-CR-188206 

Contract NAG1-971 


An experimental verification is presented for a new two 
parameter fracture model based on the equivalent 
remote biaxial stresses (ERBS). A detailed compari- 
son is made between the new theory and the constant 
K(sub IC) approach of linear elastic fracture mechan- 
ics (LEFM). Fracture is predicted through a failure 
curve oe yaw the change in a variable fracture 
toughness K(sub IC) with the ERBS ratio B(sub E). The 
nonsingular term (T) in the series expansion of the 
near crack-tip transverse stress is included in the 
model. Experimental results for polymethyl methacry- 
late (PPMA) show that the theory can account for the 
effects of geometry on fracture toughness as well as 
indicate the initiation of crack branching. It is shown 
that the new criterion predicts failure for PMMA with a 
95 percent confidence zone which is nearly three 
times smaller than that of the LEFM K(sub IC) ap- 
proach. 


155,948 

N91-24347/7/GAR PC A02/MF A01 
Aerospatiale Aquitaine, St.-Medard-en-Jalles (France). 
Div. Systemes Strategiques et Spatiaux. 

Le Controle Non Destructif des Structures Com- 
posites Par Tomographie a Rayons X (Nondestruc- 
tive Testing of Composite Structures by X ray To- 
mography). 

P. Barbier, and P. Morisseau. 1991, 7p REPT-911- 
430-110, ETN-91-99282 

In French; English Summary. 


X ray computed tomography is used for the purpose of 
verifying large size motor cases. The objects to be in- 
spected and the types of defect to be found are de- 
scribed. Numerous tests carried out on samples con- 
firm the advantages of Coneey over the other non 
destructive testing techniques. The acquisition system 
and'‘the imaging reconstruction system of the currently 
used tomograph are described. Tomography detected 
six additional defects which were not detected by radi- 
ography. Unexpected defects such as metallic inclu- 
sion are clearly shown using this method. 


155,949 

N91-24348/5/GAR PC A03/MF A01 
Aerospatiale —— St.-Medard-en-Jalles (France). 
Div. Systemes Strategiques et Spatiaux. 

Etude de la Depose d’UN Fil de Module Eleve sur 
UN Mandrin Deformable (Examination of the Re- 
moval of a High Module Wire Placed on a Deforma- 
ble Mandrel). 

G. Cahuzac, Y. Degre, and M. Lemonnier. 1991, 13p 

REPT-911-430-116, ETN-91-99288 

Text in French. 


When components of various shapes are realized in 
composite materials, flexible mandrels are used for 
winding, which can make circumferential winding oper- 
ation difficult. When the composite wire is wound on a 
circular section, a tension is applied to the wire, 
which exerts a pressure (P) which is proportional to T 
on its bracket. The total pressure exerted on the man- 
drel in addition to the partial pressures resulting from 
each existing layer, rapidly grows high and the mandrel 
subsides on itself. The various layers relax to various 
degrees up to a null tension. Some of them submitted 
to compression forces, are warped. Such an undula- 
tion phenomenon, induces catastrophic conse- 
quences on the mechanical properties of the compos- 
ite materials, as obtained at the end of the densifica- 
tion cycle. A theoretical mechanical investigation 
aimed at preventing such a phenomenon is presented. 


155,950 

N91-24358/4/GAR PC A07/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 
Environmental Exposure Effects on Composite 
Materials for Commercial Aircraft. 

Final Report, 22 Nov. 1977 - 31 Dec. 1990. 

D. J. Hoffman, and W. J. Bielawski. Jan 91, 129p 
NAS 1.26:187478, NASA-CR-187478 

Contract NAS1-15148 


A study was conducted to determine the effects of 
long term flight and ground exposure on three com- 
mercially available DA gpa ne 4 material systems: 
T300/5208, T300/5209, and T300/934. Sets of speci- 
mens were exposed on commercial aircraft and 
ground racks for 1, 2, 3, 5, and 10 years. Inflight speci- 
men sites included both the interior and exterior of air- 
craft based in Hawaii, Texas, and New Zealand. 
Ground racks were located at NASA-Dryden and the 
above mentioned states. Similar specimens were ex- 
posed to controlled lab conditions for up to 2 years. 
After each exposure, specimens were tested for resid- 
ual strength and a dryout procedure was used to 
measure moisture content. Both room and high tem- 
perature residual strengths were measured and ex- 
pressed as a pct. of the unexposed strength. Lab ex- 
posures included the effects of time alone, moisture, 
time on moist specimens, weatherometer, and simulat- 
ed ground-air-ground cycling. Residual strengths of 
the long term specimens were compared with residual 
strengths of the lab specimens. Strength retention de- 
pended on the exposure condition and the material 
system. Results showed that composite materials can 
be successfully used on commercial aircraft if environ- 
mental effects are considered. 


PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Increased Heat Transfer to a Cylindrical Leading 
Edge Due to Spanwise Variations in the Frees- 
tream Velocity. 

D. L. Rigby, and G. J. Vanfossen. 1991, 13p NAS 
1.15:104464, E-6306, NASA-TM-104464 

Contract NAS3-25266 

Presented at the 22ND Fluid Dynamics, Plasma Dy- 
namics and Lasers Conference, Honolulu, HI, 24-26 
Jun. 1991; Sponsored by Aiaa. 


The present study numerically demonstrates how 
small spanwise variations in velocity upstream of a 
body can cause relatively large increases in the span- 
wise-averaged heat transfer to the leading edge. Vor- 
ticity introduced by spanwise variations, first decays as 
it drifts downstream, then amplifies in the stagnation 
region as a result of vortex stretching. This amplifica- 
tion can cause a periodic array of 3 D structures, simi- 
lar to horseshoe vortices, to form. The numerical re- 
sults indicate that, for the given wavelength, there is an 
amplitude threshold below which a structure does not 
form. A one-dimensional analysis, to predict the decay 
of vorticity in the absence of the body, in conjunction 
with the full numerical results indicated that the thresh- 
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old is more accurately stated as minimum level of vor- 
ticity required in the leading edge region for a structure 
to form. It is possible, using the one-dimensional analy- 
sis, to compute an optimum wavelength in terms of the 
maximum vorticity reaching the leading edge region for 
given amplitude. A discussion is presented which re- 
lates experimentally observed trends to the trends of 
the present phenomena. 


155,952 

N91-24360/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

High Temperature Tension-Compression Fatigue 
Behavior of a Tungsten Copper . 

M. J. Verrilli, and T. P. Gabb. 1990, 11p NAS 
1.15:104370, E-6174, NASA-TM-104370 

Presented at the Fourth Symposium on Composite 
Materials, Indianapolis, IN, 6-7 May 1991; Sponsored 
by the American Society for Testing and Materials. 


The high temperature fatigue of a (O)12 tungsten fiber 
reinforced copper matrix composite was investigated. 
Specimens having fiber volume percentages of 10 and 
36 were fatigued under fully-reversed, strain-controlled 
conditions at both 260 and 560 C. The fatigue life was 
found to be independent of fiber volume fraction be- 
cause fatigue damage preferentially occurred in the 
matrix. Also, the composite fatigue lives were shorter 
at 560 C as compared to 260 C due to c! in 
mode of matrix failure. On a total strain basis, fa- 
tigue life of the composite at 560 C was the same as 
the life of unreinforced copper, indicating that the pres- 
ence of the fibers did not degrade the fatigue resist- 
ance of the copper matrix in this ite system. 
Comparison of strain-controlled fatigue data to previ- 
ously-generated load-controlled data revealed that the 
strain-controlled fatigue lives were longer because of 
mean strain and mean stress effects. 


158,953 
N91-24361/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

rison of Fiber Effects on Polymer Matrix 


Composite Oxidation. 

K. J. Bowles. 1991, 18p NAS 1.15:104416, E-6248, 
NASA-TM-104416 

Presented at the Second Japan International Symposi- 
um and Exhibition, Chiba, Japan, 11-14 Dec. 1991; 
Sponsored by the Society for the Advancement of Ma- 
terials and Process Engineering. 


A number of thermo-oxidative stability studies ad- 
dressing the effects of fiber reinforcement on compos- 
ite thermal stability and influence of geometry on the 
results of aging studies were performed at NASA- 
Lewis. The information presented herein, a compila- 
tion of some results from these studies, shows the in- 
fluence of the reinforcement fibers on the oxidative 
degradation of various PMR-15 composites. Rein- 
forcement of graphite and ceramics were studied and 
three composite oxidation mechanisms were ob- 
served. One was a dominant atiack of the reinforce- 
ment fiber, the second was the aggressive oxidation of 
= matrix material, and the third was interfacial degra- 
tion. 


155,954 
N91-24644/7/GAR 
(Order as N91-24638/9/GAR, PC OD 
1 
Air Force Materials Lab., Wright-Patterson AFB, OH. 
Role of Analysis in the Design of Composite Mate- 


rials. 

S. W. Tsai, J. M. Patterson, J. L. Perez, and S. L. 
Donaldson. cApr 91, 6p 

In AGARD, Analytical Qualification of Aircraft Struc- 
tures 6 p. 


The current role of analysis in the design of advanced 
polymer composite materials is presented. The corre- 
lation between structural property prediction and 
measurement is discussed for both material character- 
ization and component testing. It is reported that to 
predict the stiffness of multidirectional laminates from 
the unidirectional material properties, laminated plate 
theory is reasonably accurate and generally accepted. 
Strength predictions are much more difficult because 
of the large variety of failure mechanisms, and some of 
the existing failure criteria are inaccurate. Because of 
its simplicity, the most widely used is the maximum 
strain criterion, although it ignores multiple failure 
mode interactions and is not easily adaptable to model 
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progressive failures. A much better alternative is the 
quadratic failure criterion, acknowledged as the most 
sound analytically, internally consistent and easily 
adaptable to progressive failures, but still not generally 
accepted by most of industry. Following an assess- 
ment of the most advanced and most accurate analyti- 
cal techniques is a discussion of a few of the most det- 
rimental, although commonly accepted, shortcuts to 
analysis. It is concluded that: (1) the role of analysis is 
critical, (2) the best contemporary analysis techniques 
are under utilized, and (3) widely used current prac- 
tices are compromised by use of outdated rules. It is 
recomme that analytical tools be built on funda- 
mentals, developing an integrated micro-macro-me- 
chanics design methodology, with the goal of using 
analysis rationally to tailor new materials. The full po- 
tential of composite materials can then be realized. 


155,955 
N91-25019/1/GAR 
(Order as N91-24972/2/GAR, PC —_ 
1 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Chemical Characterization of Selected LDEF Poly- 
meric Materials (Abstract Only). 

P. R. Young, and W. S. Slemp. Jun 91, ip 

— First LDEF Post-Retrieval Symposium Abstracts 
p 52. 


Chemical characterization of selected polymeric mate- 
rials which received exposure on the Long Duration 
Exposure Facility (DEF) is reported. The specimens 
examined include silvered fluorinated ethylene propyl- 
ene Teflon thermal blanket material, polysulfone, 
epoxy, polyimide matrix resin/graphite fiber reinforced 
composites, and several high performance polymer 
films. These specimens came from numerous LDEF 
locations, and thus received different environmental 
exposures. The results to date show no significant 
change at the molecular level in the polymer that sur- 
vived exposure. Scanning electron and scanning tun- 
neling microscopes show resin loss and a texturing of 
some specimens which resulted in a change in optical 
properties. The potential effect of a silicon-containing 
molecular contamination on these materials is ad- 
dressed. The possibility of continued post-exposure 
degradation of some polymeric films is also proposed. 


155,956 
N91-25049/8/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 

Aerospace Corp., El Segundo, CA. 
Experiment M0003-10: Advanced Composites (Ab- 
stract Only). 
G. L. Steckel, and T. D. Le. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 82. 


The Advanced composites Sub-experiment includes 
numerous metal matrix composites, primarily graphite 
fiber reinforced aluminum and magnesium, and sever- 
al classes of graphite fiber reinforced organic matrix 
(epoxy, polysulfone, polyimide) composites with and/ 
or without thermal control or protective coatings. The 
experiment included over 500 flight samples, mounted 
on the leading and trailing edges of LDEF, and a full 
complement of the laboratory control samples. Prelimi- 
nary results are presented reviewing changes in the 
visual appearance of the samples, atomic oxygen ero- 
sion of the organic matrix composites, contamination 
effects, and the effects of micrometeorite impacts and 
thermal fatigue on the metal matrix composites. 


155,957 
N91-25050/6/GAR 
(Order as N91-24972/2/GAR, PC eae 
01 
Boeing Aerospace and Electronics Co., Seattle, WA. 


Results from Analysis of Boeing Composite Speci- 
mens Fiown on LDEF Experiment M0003 (Abstract 


ow. , 

S. G. Hill, P. George, E. R. Crutcher, H. Dursch, and 
H. G. Pippin. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 83. 


Specimens of three selected gyre ge eno fiber 
composite materials were flown on both the leading 
and trailing edges of LDEF. Additional sets of com- 
pression, tension, flexure, and lap shear specimens 
were flown on the trailing edge. A large T300/934 
panel was flown on the leading edge. One quarter of 
this specimen was directly exposed to a near ram envi- 
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ronment; each of the other three quarters were cov- 
ered with a different thermal control paint. Results of 
mechanical, optical, and chemical analysis of the 
specimens are presented. Recession rates of the fiber 
and resin under atomic oxygen exposure were estimat- 
ed and are reported. 


155,958 
N91-25051/4/GAR 
(Order as N91-24972/2/GAR, PC ae 
01 


saotount Missiles and Space Co., Inc., Sunnyvale, 


LDEF-Space Environmental Effects on Materials: 
Composites and Silicone Coatings (Abstract Only). 
B. C. Petrie. Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 84. 


The objective of the Lockheed experiment is to evalu- 
ate the effects of long term low Earth orbit environ- 
ments on thermal control coatings and organic matrix/ 
fiber reinforced composites. Two diverse categories 
are reported: silicone coatings and composites. For 
composites physical and structural properties were 
analyzed; results are reported on mass/dimensional 
loss, microcracking, short beam shear, CTE, and flex- 
ural properties. The ‘ag ae in thermal control proper- 
ties, mass, and surface chemistry and morphology are 
reported and analyzed for the silicon coatings. 


155,959 
N91-25052/2/GAR 

(Order as N91-24972/2/GAR, PC On 

1 

Michigan Univ., Ann Arbor. 
High-Toughness Graphite/Epoxy Composite Ma- 
terial Experiment (abstract Only). 
D. K. Felbeck. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 85. 


The experiment was designed to measure the effect of 
near-space exposure on mechanical properties of spe- 
cially toughened 5208/T300 graphite-epoxy compos- 
ites. The properties measured are elastic modulus, 
strength, and fracture toughness. Specimens were 
mounted on an external frame during the time of the 
LDEF mission. Specimen variables include angle of 
adjacent plies and fraction of interlaminar contact, 
which is controlled by the fraction of finely spaced 
holes in Mylar film placed between the prepreg mono- 
layers of the composite. 


155,960 
N91-25053/0/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


1) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Effects of LDEF Flight Exposure on Selected Poly- 
mer Matrix Resin Composite Materials (Abstract 


ogg 

W. S. Slemp, P. R. Young, W. G. Witte, and J. Y. 
Shen. Jun 91, 1 
In Its First LDE 
p 86. 


The characterization of selected graphite fiber rein- 
forced epoxy and polysulfone matrix resin composites 
which received exposure to the LEO environment on 
the LDEF is reported. The changes in mechanical 
properties of ultimate tensile strength and tensile mod- 
ulus for exposed flight specimens are compared to the 
three sets of control specimens. Marked changes in 
surface appearance are discussed, and resin loss is 
reported. The chemical characterization including IR, 
thermal, and selected solution property measurements 
showed that the molecular structure of the polymeric 
matrix had not changed significantly in response to this 
exposure. 
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N91-25054/8/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


A01) 
Aerospatiale, Les Mureaux (France). 
Effect of Space Environment on Composite Mate- 
rials and Thermal Coatings (AO 138-9) (Abstract 


ig f= 

M. Parcelier. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 87. 


The results are presented of experiments located in 
one of FRECOPA canister on epoxy-matrix carbon 


fiber reinforced composite materials, adhesives, and 
thermal coatings. Only thermal coatings and some 
composite materials were exposed to direct space en- 
vironment for the first year, while other materials (for 
mechanical and expansion tests) were located in the 
lower levels (subjected to only vacuum and thermal cy- 
cling). In order to assess the degradation of materials 
after space aging, reference specimens were stored in 
clean room for the duration of LDEF mission and 
tested at the same time as the aged specimens. 


155,962 
N91-25055/5/GAR 
(Order as N91-24972/2/GAR, PC — 
1) 


Matra S.A., Toulouse (France). 

Effect of Space Exposure of Some Epoxy Matrix 
Composites on Their Thermal Expansion and Me- 
chanical Properties (AO 138-8) (Abstract Only). 

H. Jabs. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 88. 


The experiment objectives are: to detect a variation of 
the coefficient of thermal expansion (CTE) of compos- 
ite samples; to detect an evolution of mechanical prop- 
erties; to compare the behavior of two epoxy resins. 
The CTE is measured by interferometric method in a 
vacuum chamber. The following mechanical tests are 
achieved on the samples: interlaminar shear strength; 
flexural strength; flatwise tensile strength. The results 
are reported. 


155,963 
N91-25056/3/GAR 
(Order as N91-24972/2/GAR, PC aaa +->4 
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Rockwell International Corp., Tulsa, OK. 

Evaluation of Long-Duration Exposure to the Natu- 
ral Space Environment on Graphite-Polyimide and 
Graphite-Epoxy Mechanical Properties (Abstract 


wet 
R. F. Vyhnal, D. W. Welch, and H. J. Powell. Jun 91, 
1 


p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 89. 


Experiment AO175 involved passive exposure (on ob- 
lique leading and trailing faces of LDEF) of carbon- 
fiber reinforced laminates of epoxy, bismaleimide, and 
polyimide resins. Post-flight evaluation included: opti- 
cal examination of exposed surfaces, panel weight and 
distortion measurements, ultrasonic c-scan inspection, 
and conventional mechanical testing of coupons ma- 
chined from the panel. 


Corrosion & Corrosion Inhibition 


155,964 

AD-A236 568/2 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Mineralogical Fingerprints for Corrosion Process- 
es Induced by Sulfate Reducing Bacteria. 
Proceedings reprint. 

M. B. McNeil, J. M. Jones, and B. J. Little. Mar 91, 
17p NOARL-PR-90-086-333, SBI-AD-E040 011, 
Paper presented at a conference held in Cincinnati, 
Ohio, 11-15 Mar 91. 

Availability: Pub. in Corrosion 91: The NACE Annual 
Conference and Corrosion Show, n580 p580/1-580/ 
16 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Mineralogical data, thermodynamic stability (Pourbaix) 
diagrams and the simplexity principle for precipitation 
reactions are used to rationalize corrosion product 
mineralogy in a variety of situations involving both 
fresh and saline water and to demonstrate the action 
of sulfate reducing bacteria (SRB) in the cases. Meth- 
ods for using corrosion product mineralogy as a diag- 
nostic tool for microbiologically influenced corrosion 
are discussed. Many sulfides under near-surface natu- 
ral environmental conditions can only be produced by 
microbiological action on a specific precursor materi- 
als such as metals. If a corrosion process can be 
shown to have taken place in a pH-Eh range typical of 
near-surface natural environmental conditions and no 
compelling kinetic arguments can be adduced the min- 
eralogical and geochemical data indicate that the pres- 





ence of the minerals as corrosion product implies SRB 
activity. 
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DE91012745/GAR PC A04/MF A01 
Oak Ridge K-25 Site, TN. UEO Enrichment Technical 
Operations Div. 

Effect of fluoride gases on cylinder valve corro- 


J. F. Preston, and C. P. Hammett. Mar 91, 60p K/ 
ETO-56 


— So ag amas aph - oe 
ponsor y Department of Energy, Washington, 
U.S. Sales Only. ” . 


In October 1988, it was first learned that a uranium 
hexafluoride cylinder valve on an El Dorado cylinder 
was found to be severely corroded at Paducah. Alu- 
minium bronze CDA alloy 636, a copper-based alloy 
with 3--4 % aluminum and 0.7--1.3 % silicon, is speci- 
fied for uranium hexafluoride cylinder valves. A section 
of a typical unused valve was provided for exposure 
studies in the Trace Gas Studies Facility (TGSF), man- 
ufactured according to the schematic in Figure 2. 
While the capabilities of the TGSF have evolved over 
time, its principle mission is to measure the permeabil- 
ity of nine-inch barrier samples in inert and production 
gas environments. The external lines and other com- 
ponents are wrapped with ~ temperature fiber glass 
heat tapes to prevent metal halides from depositing in 
the lines. The cylinder valve corrosion studies were 
performed in a sample cylinder attached to the exter- 
nal manifold. These studies have indicated that expo- 
sure of cylinder valve samples to AsF(sub 5), HF, or 
UF(sub 6), alone, or UF(sub 6) in combination with 
AsF(sub 5) or HF over periods of 8 days at 
66(degrees)C did not result in observable surface cor- 
rosion. However, binary mixtures of HF + 20% 
AsF(sub 5) at 60(degrees)C and ternary mixtures of 
UF(sub 6) + 20% HF + 20% AsF(sub 5) at 
66(degrees)C began to show changes in surface mor- 
phology after only a day of exposure. It was also deter- 
mined that sai . exposure to the ternary gas mixture 
at 25(degrees)C did not result in observable corrosion 
over an 8-day period. 37 figs., 1 tab. 
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DE91013028/GAR 
Oak Ridge National Lab., TN. 
Aqueous corrosion characteristics and corrosion- 
related cracking susceptibilities of Fe(sub 3)Al- 
iron aluminides. 

. A. Buchanan, and J. G. Kim. Apr 91, 50p ORNL/ 
Sub-88-07685/01 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


In certain fossil-energy applications, iron aluminides 
may be subjected to ambient-temperature aqueous 
corrosion conditions. In the present project, the aque- 
ous corrosion characteristics and the cracking tenden- 
cies under aqueous-corrosion conditions were studied. 
In these studies, electrochemical, immersion and elec- 
trochemical-mechanical evaluation techniques were 
employed. For a range of iron-aluminide compositions, 
cyclic anodic polarization tests were conducted in a 
number of electrolytes to provide information on 
anodic dissolution characteristics including tendencies 
for either active uniform corrosion, localized corrosion, 
or passivation. Average corrosion penetration rates 
were determined by application of Tafel methods or 
the polarization-resistance method in combination with 
Faraday’s law. Immersion test methods were em- 
ployed to verify corrosion behavior as determined by 
electrochemical methods and to evaluate localized- 
corrosion initiation times. U-bend corrosion tests were 
conducted at open-circuit corrosion potentials and at 
potentiostatically-controlled anodic and cathodic po- 
tentials to investigate the cracking tendencies of se- 
lected iron aluminides and to provide information on 
the cracking mechanism. And finally, slow-strain-rate 
corrosion tests were conducted at open-circuit and po- 
tentiostatically-controlled cathodic potentials to study 
the ductility response as related to cracking tenden- 
cies and the mechanism responsible. 32 refs., 19 figs., 
11 tabs. 
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N91-25041/5/GAR 
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Army Materials Technology Lab., Watertown, MA. 


ae Study of Metal Samples (Abstract 
bo ranzen, J. Brodkin, and P. L. Sagalyn. Jun 91, 


p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 74. 


Exposed and unexposed (shielded) portions of the sur- 
faces of six different metal samples (Al, Cu, Ni, Ta, W, 
and Zr) that had been mounted on LDEF were studied 
by variable angle oscopic ellipsometry. The 
change in the optical constants of the metals caused 
by exposure to the space environment was measured. 
The measured optical constants reflect changes in the 
pm pry and stoichiometry of a surface layer to a 
depth of this order of a For all the samples 
examined in this manner the exposed and unexposed 
portions exhibited dramatically different optical proper- 
ties. In order to determine whether the observed 
changes were caused by the impact of oxygen atoms 
encountered in flight an experiment was set up in 
which samples identical to the original metal samples 
are exposed to a low-energy oxygen plasma in a 
microwave discharge chamber. Results of this experi- 
ment are reported, as well as an analysis of the ob- 
served data in terms of surface layers of different com- 
position. 


155,968 
N91-25042/3/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


) 
Boeing Aerospace and Electronics Co., Seattle, WA. 
Condition of Chromic Acid Anodized Aluminum 
Clamps Flown (Abstract Only). 
W. L. Plagemann. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 75. 


A survey of the condition of the chromic acid anodized 
(CAA) coating on selected LDEF tray clamps was car- 
ried out. Measurements of solar absorptance and ther- 
mal emittance were carried out at multiple locations on 
both the space exposed and spacecraft a of 
the clamps. Multiple clamps from each available angle 
relative to the ram direction were examined. The dif- 
fuse component of the reflectance spectrum was 
measured for a selected subset of the clamps. The 
thickness of the CAA was determined for a small set of 
clamps. Examples of variation in integrity of the coat- 
ings from leading to trailing edge will be shown. 


Elastomers 


155,969 

AD-A236 586/4/GAR PC A02/MF A01 
Massachusetts Univ., Amherst. 

Thermoplastic Elastomer LOVA Binders. 

Final technical rept. 1 Sep 85-31 Aug 90. 

J. C. Chien. 31 May 91, 8p 

Contract N00014-85-K-0880 


The following thermoplastic elastomers (TPE) have 
been synthesized, characterized, and some of them 
submitted to DOD laboratories for evaluation: multib- 
lock poly(acetal) poly(urethanes), where the 
poly(acetals) are poly(1,3,6trioxocane derivatives) and 
(1,3-dioxepane derivatives), triblock TPE of 
poly(acetal) and poly(dioxolane-co-trioxane) hard ter- 
— liquid crystailine TPE’s, chain-end interactive 

TPE, and Energetic multiblock and triblock TPE’s 
using BAMO as the hard segment and AMMO or 
NMMO as soft segments. 


155,970 

AD-A236 809/0/GAR PC A03/MF A01 
Rutgers - The State Univ., Piscataway, NJ. Dept. of 
Mechanics and Materials Science. 

High Temperature Characteristics of Nylon-11 and 
Nylon-7 Piezoelectrics. 

Technical rept. 

Y. Takase, J. W. Lee, J. |. Scheinbeim, and B. A. 
Newman. May 91, 50p Rept no. TR-23 

Contract N00014-88-K-0122 


The piezoelectric strain constant, d31, stress constant, 
e31, and the electromechanical coupling coefficients, 
k31, of Nylon-11 and Nylon-7 films were measured up 
to a temperature close to their melting points. They 
were found to exhibit their highest values and, in addi- 
tion, excellent thermal stability at temperatures be- 


155,974 
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tween 100 C and 200 C. Maximum stable values were 
d312= 14pC/n and e31 = 21 mC/m2 for Nylon-11, 
tr d31 = 17 pC/N and e31 = 27 mC/m2 for Nylon- 

7. Corresponding values of k31 were 0.49 and 0.54. 
Poled and then annealed Nylon samples exhibit little 
decay of these values even after annealing at 185 C 
and 200 C for Nylon-11 and Nylon-7, respectively while 
Poly(vinylidene fluoride) samples showed a large 
decay in response, decreasing to 4.9 pC/N, My G/M, 
and k = 0.019 after annealing at 175 deg. C. The ex- 
traordinary stability of the piezoelectric activity of these 
Nylon samples was considered to be related to ferro- 
electric reorientation of the amide groups dipoles fol- 
lowed by closer packing of the in bonded sheet 
structure in the crystalline regions after the annealing 
treatment. 


155,971 


AD-A236 949/4 Not available NTIS 
Naval Research Lab., Orlando, FL. Underwater Sound 
Reference Detachment. 


E ny Chane. tf 
G. M. Stack, J. M. Miller, and E. Y. . 1991, 14p 


Availability: Pub. in Jnl. of Applied Polymer Science, 
v42 p911-923 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


155,972 


AD-A236 985/8/GAR PC A03/MF A01 
Rutgers - The State Univ., Piscataway, NJ. Dept. of 
Mechanics and Materials Science. 

Ferroelectric Polarization Switching in Nylon 11. 
Technical rept. 

J. W. Lee, Y. Takase, B. A. Newman, and J. |. 
Scheinbeim. May 91, 16p Rept no. TR-19 

Contract N00014-88-K-0122 


Cold drawn nylon 11 films, which were prepared by 
stretching the melt quenched films to a draw ratio of 
2.8:1 at room temperature, were ba to exhibit an 
electric displacement vs. electric field hysteresis loop. 
The results confirmed that the nylon 11 film exhibited 
ferroelectric behavior at room temperature or lower. 
The coercive fields were 65, 98, 125, 160 and 215 MV/ 
m at 20, 0, -20, -40 and -60 C and the remanent polar- 
ization at -20C (where there was considerably less dc 
conduction) was 56 mC/m2. Switching of the polariza- 
tion was almost completed within 20 ms. 


158,973 


N91-24424/4/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Characterization of Acetylene Terminated Sulfone 
(ATS) Resin. Part 1: Chemical Characterization of 
the Resin. 

W. T. K. Stevenson, and I. J. Goldfarb. Apr 91, 46p 
NIAR-91-6-PT-1 


An acetylene terminated sulfone resin mixture was 
subjected to a es extensive compositional analysis. 
Monomer, dimer, higher oligomers, solvents, and 
anomalous side products of —s were isolated, 
identified and quantified using separatory procedures 
such as column chromatography on thin film flash 
distillation, in conjunction with techniques of chemical 
analysis such as IR and NMR spectroscopy, size ex- 
clusion chromatography, and elemental analysis. 


155,974 


N91-24425/1/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Characterization of Acetylene Terminated Sulfone 
(ATS) Resin. Part 2: Thermal ar of the Resin. 
W. T. K. Stevenson, |. J. Goldfarb, E. J. Soloski, and 
M. J. Houtz. Apr 91, 49p NIAR-91-7-PT-2 


The kinetics and thermodynamics of the cure and post 
cure reactions of an acetylene terminated sulfone 
resin mixture and pure fractions from that mixture were 
studied using Differential Scanning Calorimetry. Ther- 
mal stabilities were measured by programmed thermo- 
gravimetry under helium, and oxidative stabilities using 
isothermal ravimetry in air. Microstructural 
changes accompanying the cure reaction were identi- 
fied using IR spectroscopy. Early products of thermal 
degradation were trapped for identification and quanti- 

tative analysis using the technique of Sub Ambient 
Thermal Volatilization Analysis. 
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155,975 
N91-25020/9/GAR 
(Order as N91-24972/2/GAR, PC “Ss 
01 


Texas A and M Univ., College Station. 

Preliminary Investigation of Thin Film Polymers 
to Low Earth Orbit (Abstract Only). 

T. Strganac, A. Farrow, and A. Letton. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 

Retrieval Symposium Abstracts p 53. 


Preliminary results of thin film polymers exposed to 
low-Earth orbit aboard the Long Duration Exposure Fa- 
cility (DEF) are discussed. Dynamic testing of a 0.92/ 
0.92 mil. polyester laminate film indicated that the 
modulus loss of the exposed specimens may be very 
small. When the storage modulus of the exposed 
specimen was compared to the storage modulus of a 
control specimen over a temperature range of minus 
150 degrees to 100 degrees, there was very little 
change. Fourier Transform Spectroscopy performed 
on the same exposed material indicated crosslinking 
of the polyethylene, which was verified by an increase 
in the storage modulus above the glass transition tem- 
perature. Optical microscopy of sample showed 
micrometeoroid strikes and contamination in spots by 
what is thought to be silicon outgassed from a nearby 
experiment. 


155,976 
N91-25021/7/GAR 

(Order as N91-24972/2/GAR, PC soa ~4 

01 
Texas A and M Univ., borg cheer ge 
Study of Balloon and | Control Material 
radation Aboard LDEF (Abstract ig 

A. Letton, N. |. Rock, K. D. Williams, and T. 
Strganac. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 54. 


The initial results of analysis performed on a number of 
polymeric materials which were exposed aboard the 
Long Duration Exposure Facility (.DEF) are discussed. 
These materials include two typical high altitude bal- 
loon films (a polyester and a polyethylene) and silver- 
backed Teflon from thermal control blanket samples. 
The techniques used for characterizing changes in 
mechanical properties, chemical structure and surface 
morphology include Fourier Transform Infrared (FTIR) 
spectroscopy, scanning electron microscopy, and dy- 
namic mechanical analysis. 


155,977 
N91-25022/5/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 

Texas A and M Univ., College Station. 
Influence of Flowing Afterglow Exposure on the 
Degradation of Various Polymeric Materials (Ab- 
stract Only). 
A. Letton, N. |. Rock, and K. D. Williams. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 55. 


Changes in polymer properties which result after expo- 
sure to an atomic oxygen-rich environment of a flowing 
afterglow are presented. namic mechanical and 
Fourier Transform Infrared (FTIR) spectra as well as 
scanning electron microscopy micrographs were em- 
ployed to monitor variations in mechanical properties 
and chemical and physical structure. Polymers ana- 
lyzed include polystyrene, PEKK, and a polyester. 


155,978 
N91-25023/3/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 

Alabama Univ. in Huntsville. 
Chemical Analysis of Metal and Polymer Surfaces 
on the Front and Rear LDEF (Abstract Only). 
L. Christi, J. C. Gregory, G. N. Raikar, J. J. Weimer, 
and R. Wiser. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 56. 


The University of Alabama in Huntsville experiment 
AOQ114 contained 128 solid surface samples, half of 
which were exposed on the front and half on the rear 
of the Long Duration Exposure Facility (DEF). Each 
sample is being subject to a battery of analysis meth- 
ods. In poster form, details of the x-ray photoelectron 
spectra, — electron spectra, Fourier Transform In- 
frared and ATR infrared spectra, high resolution profi- 
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lometry, and scanning electron microscope imagery 
will be presented from a selection of metal and non- 
metal surfaces. 


Fibers & Textiles 


155,979 

AD-A236 708/4/GAR PC A02/MF A01 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Ceramics Div. 

Effects of Multiple Filament Geometry in the Hot 
Filament Deposition of Diamond Films. 

Interim rept. 

E. N. Farabaugh, A. Feldman, and L. H. Robins. 12 
Apr 91, 9p Rept no. TR-4 

Contract N00014-90-F-0011 


Scaleup of hot filament chemical vapor deposition of 
diamond films requires knowledge of how filament ge- 
ometry affects the deposition process. The effect of 
multiple filament geometry on the growth rate and sur- 
face morphology of diamond films is presented. Three 
factors were varied: the number of helical turns in a 
filament - 5, 10 or 15; the number of filaments present 
--1 or 2; and the CH4 fraction in the CH4-H2 feed gas 
mixture -- 0.25%, 0.5%, 0.75% or 1.0%. Other deposi- 
tions parameters were 750 C substrate temperature, 
52 standard cm/m total feed gas flow rate, and 5300 
Pa deposition pressure. The deposition chamber 
volume was 1.9 liters. Increasing the CH4 concentra- 
tion in the feed gas results in higher growth rates. How- 
ever, increasing the number of filament turns in dual 
filament systems resulted in lower than expected 
growth rates for dual 10 and 15 turn filaments. 


Iron & Iron Alloys 


155,980 

AD-A236 859/5/GAR PC A04/MF A01 
David Taylor Research Center, Bethesda, MD. Ship 
Materials Engineering Dept. 

Ultra-Low Carbon Bainitic Steels for Heavy Plate 
Applications. 

Final rept. 1 Oct 89-30 Sep 90. 

C. |. Garcia, and A. J. DeArdo. Dec 90, 52p Rept no. 
DTRC/SME-CR-22-90 

Prepared in collaboration with Pittsburg Univ., PA. 
Dept. of Materials Science Engineering. 


A new family of ultra-low carbon bainitic (ULCB) steels 
for heavy plate applications has been investigated. 
These new steels have been developed as possible 
candidates to replace traditionally heat treated HTS 
and HY steels. One major attraction of the ULCB 
steels is that they do not need to be heat treated to 
obtain their final mechanical properties. The ULCB 
steels obtain their high strength and high resistance to 
both ductile and brittle fracture through the proper 
combination of alloy design and thermomechanical 
treatment. 


155,981 

DE91009913/GAR 

Oak Ridge National Lab., TN. 
Application of electron energy loss spectroscopy 
to microanalysis of irradiated stainless steels. 

E. A. Kenik, J. Bentley, and N. D. Evans. 1991, 13p 
CONF-910870-2 

Contracts AC05-840R21400, AC05-760R00033 
Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 —_— by Department of Energy, Washing- 
ton, DC. 


PC A03/MF A01 


Energy dispersive X-ray spectroscopy (EDXS) has lim- 
ited application to microanalysis of radioactive materi- 
als because of degraded detector performance and 
the “intrinsic” spectrum associated with the radioac- 
tive decay. Electron energy loss spectroscopy (EELS) 
is not affected by specimen radioactivity and also 
offers the possibility of improved spatial resolution. 
Measurements of radiation-induced segregation (RIS) 
in irradiated stainless steels have been made by both 
techniques. Analytical electron microscopy was per- 
formed at 100 kV in a Philips EM400T/FEG, equipped 
with an EDAX 9100/70 EDXS system and a Gatan 666 


parallel detection EELS (PEELS). Microanalysis was 
performed in the STEM mode (<2-nm-diam probe 
with >0.5 nA) with the same acquisition time (50 s) 
used for both techniques. 


155,982 

DE91010140/GAR 

Oak te amen Lab., TN. 
oo tion Steel Technology Program fracture 
issues. 

W. E. Pennell. 1991, 20p CONF-910602-24 

Contract AC05-840R21400 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


PC A03/MF A01 


Large-scale fracture mechanics tests have resulted in 
the identification of a number of fracture-technology 
issues. Identification of additional issues has come 
from the reactor vessel materials-irradiation test pro- 
gram and from reactor operating experience. This 
Paper provides a review of fracture issues with an em- 
phasis on their potential impact on a reactor vessel 
pressurized-thermal-shock (PTS) analysis. Mixed- 
mode crack propagation emerges as a major issue, 
due in —_ measure to the poor performance of exist- 
ing models for the prediction of ductile tearing. Rectifi- 
cation of ductile tearing technology deficiencies may 
require extending the technology to include a more 
complete treatment of stress-state and loading history 
effects. The effect of cladding on vessel fracture re- 
mains uncertain to the point that it is not possible to 
determine at this time if the net effect will be positive or 
negative. Enhanced fracture toughness for shallow 
flaws has been demonstrated for low-strength struc- 
tural steels. Demonstration of a similar effect in reactor 
pressure vessel steels could have a significant benefi- 
cial effect on the probabilistic analysis of reactor 
vessel fracture. Further development of existing frac- 
ture-mechanics models and concepts is required to 
meet the special requirements for fracture evaluation 
of circumferential flaws in the welds of ring-forged ves- 
sels. Fracture technology advances required to ad- 
dress the issues discussed in this paper are the major 
objective for the ongoing Heavy-Section Steel Tech- 
nol SST) Program at Oak Ridge National Labora- 
tory RNL). 22 refs., 18 figs. 


155,983 
DE91011097/GAR 
Oak Ridge National Lab., TN. 
Rate (time)-dependent mechanical behavior of 
ae 9Cr-1Mo steel: 1, Experiments at 538 de- 
rees C. 
. B. Ruggles, S. Cheng, and E. Krempl. 1991, 18p 
CONF-910817-12-Pt.1 
Contract AC05-840R21400 
International conference on structural mechanics in re- 
actor technology (11th), Tokyo (Japan), 18-23 Aug 
1991. Sponsored by Department of Energy, Washing- 


PC A03/MF A01 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


An experimental technique for measuring internal back 
stress was proposed by Mitra and McLean in 1966. 
Later stress and strain transient dip tests were intro- 
duced. Recently dip tests have attracted the interest of 
researchers in the area of constitutive equations. The 
purpose of this effort is to investigate the internal 
stress behavior for modified 9Cr-1Mo steel at 
538(degrees)C. Test results may be used to further im- 
prove unified viscoplastic models of the overstress 
type, where thorough understanding of the back stress 
behavior is important. The present paper also reports 
on uniaxial monotonic tests at strain rates ranging from 
5.0 (times) 10(sup (minus)3) to 1.0 (times) 10(sup 
(minus)7) s(sup (minus)1) with relaxation tests which 
were performed to determine short term mechanical 
behavior and influence of the recovery of state. 


155,984 

DE91011100/GAR 

Oak Ridge National Lab., TN. 
Rate (time)-dependence mechanical behavior of 
modified 9Cr-1Mo steel -- 2. Isothermal modeling 
at 538 degree C. 

P. S. Majors, E. Krempl, and M. B. Ruggles. 1991, 
18p CONF-910817-13-Pt.2 

Contracts AC05-840R21400, FG02-86ER13566 
International conference on structural mechanics in re- 
actor technology (11th), Tokyo (Japan), 18-23 Aug 


PC A03/MF A01 





1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


The viscoplasticity theory based on overstress (VBO) 
has been modified to produce effects of recovery of 
state. The ability to model recovery as well as rate de- 
pendence is demonstrated by the simulation of two ex- 
periments which were conducted on modified 9Cr-- 
1Mo steel at 538 (degree)C. Experimental and numeri- 
cal results compare reasonably well. 7 refs., 2 figs. 


155,985 

DE91011116/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

— microscopy of thick 304 SS-copper multi- 
ayers. 

M. A. Wall, and T. W. Barbee. Mar 91, 16p UCRL- 
JC-106765, CONF-910872-3 

Contract W-7405-ENG-48 

Annual Microbeam Analysis Society meeting (25th), 
San Jose, CA (USA), 4-9 Aug 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Multilayer nano-structures are dense synthetic ultra- 
fine grained high interface concentration solids. Such 
material are of interest since their unique structures 
often result in new or enhanced physical properties. In 
this paper the results of a TEM characterization study 
of a series of thick 304 Stainless Steel (SS)-Copper 
(Cu) multilayered structures are presented. rs ger 
sputter deposited SS films have a metastable BCC 
structure with the (110) planes parallel to the sub- 
strate. This occurs as the mean energy of an incident 
adatoms are approximately 9eV; all this energy is ab- 
sorbed at the deposition surface. The surface of the 
material passes through the (partial derivative) BCC 
phase of SS during deposition and this structure is 
quench stabilized due to the large (>10(sup 10) K/ 
sec.) surface cooling rates. At multilayer periods of (le) 
200(Angstrom) the epitaxial growth of SS on a FCC-Cu 
results in FCC-SS as deposited. Transformation of the 
FCC-SS to BCC is possibly held in check by coherency 
Strains with the Cu lattice. For periods of (ge) 500(Ang- 
strom) there is a bimodal FCC,BCC-SS structure. The 
FCC to BCC interface in the SS layer appears to lie at 
50--100(Angstrom) from the SS on Cu interface. Since 
coherency strains are confined to regions near the 
interface, the retained FCC structure of the SS is limit- 
ed to this region. The bimodal structure is believed to 
result from partial transformation of the SS during dep- 
osition in the larger period ((ge) 500(Angstrom)) multi- 
layers. 3 refs., 5 figs. 


155,986 
DE91011845/GAR 
Argonne National Lab.., IL. 
Plastic analysis of a circular rod subjected to si- 
nusoidal thermal cycling. 

M. J. Lee, L. K. Chang, and E. E. Feldman. 1991, 
28p ANL/CP-72538, CONF-910602-34 

Contract W-31109-ENG-38 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


This paper presents a finite element analysis of the 
elasto-plastic behavior of a circular rod subjected to 
sinusoidal thermal cycling. Differences between elas- 
tic and plastic behaviors are compared. The impact of 
Biot number and cyclic frequency on the stress and 
Strain field are discussed. the strain range index is de- 
vised to evaluate the potential structural damage on 
the rod surface, and a simple engineering approach is 
proposed to predict total strain range for fatigue 
damage evaluation. 6 refs., 8 figs. 


PC A03/MF A01 


155,987 

DE91011913/GAR PC A03/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
Plant. 

Changes with material properties of acoustic 
emission produced during single point machining. 
C. R. Heiple, S. H. Carpenter, and D. L. Armentrout. 
1990, 26p RFP-4413, CONF-9010364-1 

Contract AC34-90DP62349 

International acoustic emission symposium (10th), 
Sendai (Japan), 22-25 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Acoustic emission was monitored per oor a point, 
1 


continuous machining of 4340 steel and Ti-6Al-4V as a 
function of heat treatment. Acoustic emission pro- 
duced during tensile and compressive deformation of 
these alloys has been previously characterized as a 


function of heat treatment. Heat treatments which in- 
crease the strength of 4340 steel increase the amount 
of acoustic emission produced during deformation, 
while heat treatments which increase the strength of 
Ti-6AI-4V decrease the amount of acoustic emission 
produced during deformation. If chip deformation were 
the primary source of acoustic emission during single 
point machining, then opposite trends in the level of 
acoustic emission produced during machining as a 
function of material strength would be expected for 
these two alloys. Trends in rms acoustic emission level 
with increasing strength were similar for both alloys, 
demonstrating that chip deformation is not a major 
source of acoustic emission in single point machining. 
The data suggest that sliding friction between the nose 
and/or flank of the tool and the newly machined sur- 
face is the primary source of acoustic emission. 10 
refs., 11 figs., 4 tabs. (ERA citation 16:020740) 


155,988 

DE91011915/GAR PC A03/MF AO1 
G and G Rocky Flats, Inc., Golden, CO. 

Origin of acoustic emission produced during 

— point machining. 

C. Heiple, S. H. Carpenter, and D. L. Armentrout. 

1991, 34p RFP-4447, CONF-9106184-1 

Contract AC34-90DP62349 

International cost on acoustic emission in manufactur- 

ing, Berkeley, CA (USA), 12-14 Jun 1991. Sponsored 

by Department of Energy, Washington, DC. 


Acoustic emission was monitored — single point, 
continuous machining of 4340 steel and Ti-6AI-4V as a 
function of heat treatment. Acoustic emission pro- 
duced during tensile and compressive deformation of 
these alloys has been previously characterized as a 
function of heat treatment. Heat treatments which in- 
crease the strength of 4340 steel increase the amount 
of acoustic emission produced during deformation, 
while heat treatments which increase the strength of 
Ti-6AI-4V decrease the amount of acoustic emission 
produced during deformation. If chip deformation were 
the primary source of acoustic emission during single 
point machining, then opposite trends in the level of 
acoustic emission produced during machining as a 
function of material strength would be expected for 
these two alloys. Trends in rms acoustic emission level 
with increasing strength were similar for both alloys, 
demonstrating that chip deformation is not a major 
source of acoustic emission in single point machining. 
Acoustic emission has also been monitored as a func- 
tion of machining parameters on 6061-T6 aluminum, 
304 stainless steel, 17-4PH stainless steel, lead, and 
teflon. The data suggest that sliding friction between 
the nose and/or flank of the tool and the newly ma- 
chined surface is the primary source of acoustic emis- 
sion. Changes in acoustic emission with tool wear 
were strongly material dependent. 21 refs., 19 figs., 4 
tabs. (ERA citation 16:020741) 


155,989 

DES1011960/GAR PC A08/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
Plant. 

Effect of weldability of alloy JBK-75 with various 
filler metal wire additions. 

Thesis (M.S). 

C. L. Taylor. Apr 91, 174p RFP-4474, T-4060 
Contract AC34-90DP62349 

Thesis submitted to Colorado School of Mines, 
Golden, CO. Sponsored by Department of Energy, 
Washington, DC. 


The purpose of this study was to investigate the com- 
positional factors that affect the weldability of alloy 
JBK-75. This study was accomplished by using a varie- 
ty of different commercial filler materials to systemati- 
cally evaluate the weldability in the compositional 
range surrounding alloy JBK-75. The experimental 
design included varestraint testing, scanning electron 
microscopy, and phase diagram analysis. The vares- 
traint testing demonstrated that the weldability of alloy 
JBK-75 could be improved with the use of other com- 
mercially available filler metals. The best improvement 
to weldability of alloy JBK-75 was with type 308L stain- 
less steel and Hastelloy W filler metals. Adequate im- 
provement to the weldability of alloy JBK-75 was ob- 
tained when utilizing types 309L and 310 stainless 
steel filler metals. Alloy 320LR, alloy 650 (NiCrFe-1), 
Incoloy 901, and Inconel 92 (NiCrFe-6) filler metals 
only marginally improved the weldability of alloy JBK- 
75. 59 refs., 27 figs., 24 tabs. (ERA citation 16:020742) 


155,990 , 
DE91012015/GAR PC A03/MF A01 
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Sandia National Labs., Albuquerque, NM. 

Effects of sample size and loading rate on the tran- 
sition behavior of a DCI alloy. 

R. Salzbrenner, and T. B. Crenshaw. 1991, 40p 
SAND-91-1020C, CONF-910624-2 

Contract AC04-76DP00789 

National symposium on fracture mechanics (23rd), 
College Station, TX (USA), 18-20 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The measurement and understanding of the fracture 
toughness of ductile cast irons, DCI, are critical to the 
analysis of nuclear transportation casks made from 
these alloys. Cask containment must be assured for all 
loading events from normal handling to accidents 
during which high loads can be delivered at elevated 
rates. Cask walls are commonly in the range of 20 to 
50 cm thick (or greater) in order to provide requisite 
nuclear shielding, and this requires that associated 
mechanical constraint effects must be considered. At 
elevated temperatures (i.e., in the vicinity of ambient) 
DCI behaves in an elastic-plastic manner, even for 
large section sizes (B>20 cm) and moderately high 
loading rates. However, as the temperature is lowered 
or the loading rate is increased, ferritic DC! alloys ex- 
hibit a relatively sharp transition to linear elastic behav- 
ior, with a significant decrease in the fracture tough- 
ness. The fracture toughness of a DCI alloy has been 
measured using linear elastic and elastic-plastic exper- 
imental techniques. Measurements have been made 
as a function of temperature, loading rate and section 
size. The loading rates span the range which a cask 
could experience during normal transport and han- 
eg as well as accident events. 15 refs., 7 figs., 4 
tabs. 
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A. J. Jacobs, C. M. Shepherd, G. E. C. Bell, and G. 
P. Wozadlo. 1991, 36p CONF-910808-1 
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Pre-irradiation solution annealing treatments for limit- 
ed times in the temperature ra from 
2200(degrees)F (1204(degrees)C) to 2400(degrees)F 
(1316(degrees)C) were shown to be effective in elimi- 
pre, Sp mgteony assisted stress corrosion cracking 
(IASCC) in Type 304 stainless steel (SS), which had 
been irradiated to fluences between 2.58 and 3.08 
(times) 10(sup 21) n/cm(sup 2) (E > 1 MeV). Varying 
resistance to IASCC as a function of heat treatment 
parameters was demonstrated in constant extension 
rate tensile (CERT) tests performed in <P water re- 
actor (BWR) simulated water. Measures of IASCC sus- 
ceptibility used in the CERT tests (% IGSCC, % elon- 
gation, and maximum stress) could not be correlated 
with data obtained from HNO(sub 3)/Cr(sup +6) cor- 
rosion tests, or from Auger and analytical electron mi- 
croscopy (AEM) analyses of grain boundary composi- 
tion. Corrosion test data, however, could be correlated 
with the Auger and AEM results. The absence of a cor- 
relation between IASCC susceptibility and the grain 
boundary contents of Si, P, and S suggests that other 
impurities that are known to my per and undergo 
nuclear transmutations, such as N and B, may play an 
important role in the IASCC mechanism. Tensile test 
data showed that the high temperature solution an- 
nealed (HTSA) material had undergone less radiation 
strengthening than mill annealed (MA) material. Elon- 
gations of approximately 10% were measured in the 
HTSA material compared to 2% in the MA material. 13 
refs., 24 figs., 10 tabs. 
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Erosion studies on a Fe3Al-based iron aluminide 
and 1100 Al. 

M. Rao, and J. Keiser. 1991, 22p CONF-9105184-2 
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Annual conference on fossil energy materials (5th), 
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Samples of a Fe(sub 3)Al-based iron aluminide alloy 
were eroded using nominally spherical steel shot. Two 
distinct erosion mechanisms were observed: (1) extru- 
sion of platelets resulting from spherical particle im- 
pacts and (2) cutting of the target by angular particles 
either present in the initial erodent or formed on impact 
by fracture of the shot. The overall erosion resistance 
of the alloy was judged to be relatively good and may 
be improved by increasing the alloy’s ductility. Meas- 
urements using a mechanical properties microprobe 
(MPM) showed that ery work hardening oc- 
curred due to erosion, but the hardness dropped off 
near the surface, apparently due to thermal effects. In 
contrast no sub-surface softening was observed in 
samples of 1100 Al which were also eroded by steel 
shot. In order to model the impact process, single 343 
(mu)m WC spheres were shot at the two alloys at ve- 
locities between 20 m/s and 900 m/s. Compared to 
the iron aluminide, the craters on 1100 Al show better 
developed lips and features indicative of sustained 
plastic deformation. Both alloys showed thermally in- 
duced subsurface softening at high velocities. At lower 
velocities, only the iron aluminide showed clear ther- 
mal effects. Results of the single particle and multiple 
particle impact tests are reconciled in terms of defor- 
mation behavior and thermal effects. 22 refs., 7 figs. 
(ERA citation 16:020697) 
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American Society for Testing Materials (ASTM) sym- 
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The Heavy Section Steel Technology Program (HSST) 
at Oak Ridge National Laboratory (ORNL) is investi- 
gating the influence of flaw depth on the fracture 
toughness of reactor pressure vessel (RPV) steel. Re- 
cently, it has been shown that, in notched beam test- 
ing, shallow cracks tend to exhibit an elevated tough- 
ness as a result of a loss of constraint at the crack tip. 
The loss of constraint takes place when interaction 
occurs between the elastic-plastic crack-tip stress field 
and the specimen surface nearest the crack tip. An in- 
creased shallow-crack fracture toughness is of interest 
to the nuclear industry because probabilistic fracture- 
mechanics evaluations show that shallow flaws play a 
dominant role in the probability of vessel failure during 
postulated pressurized-thermal-shock (PTS) events. 
Tests have been performed on beam specimens 
loaded in 3-point bending using unirradiated reactor 
pressure vessel material (A533 B). Testing has been 
conducted using specimens with a constant beam 
depth (W = 94 mm) and within the lower transition 
region of the toughness curve for A533 B. Test results 
indicate a significantly — fracture toughness asso- 
ciated with the shallow flaw specimens compared to 
the fracture toughness determined using deep-crack 
(a/W = 0.5) specimens. Test data also show little in- 
fluence of thickness on the fracture toughness for the 
current test temperature ((minus)60(degree)C). 21 
refs., 5 figs., 3 tabs. 
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Influence of chromium depletion on IGSCC of 304 
stainless stee!. 

S. M. Bruemmer, B. W. Arey, and L. A. Charlot. Apr 
91, 23p PNL-SA-18771, CONF-9104259-1 

Contract ACO6-76RL01830 

Corrosion ‘91, Cincinnati, OH (USA), Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Direct correlations are made between the extent of 
chromium depletion at grain boundaries and intergran- 
ular stress corrosion cracking (IGSCC) of 304 stainless 
steel during slow-strain-rate (SSR) tensile tests in 288 
C aerated water. IGSCC was found to depend on the 
minimum chromium concentration, the spacing of car- 
bides and the width of chromium depleted zone at 
grain boundaries. Modifying any one of these interfa- 
cial characteristics impacted IG a and ductility. 
Under the conditions of the SSR test, IGSCC is sharply 
increased as the grain boundary chromium concentra- 
tion drops below (approximately)13.5 wt%. The pres- 
ence of a semi-continuous distribution of carbides at 
grain boundaries prompted some IG cracking and duc- 
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tility loss without significant chromium depletion. This 
cracking was eliminated by heat treating to form isolat- 
ed carbides at boundaries. Very narrow chromium de- 
pletion widths (<4 nm) enhanced IGSCC over that ob- 
served for stainless steel with semi-continuous car- 
bides. The extent of IG cracking and the degree of em- 
brittlement also increased with the width of the chromi- 
um depletion zone. 20 refs., 7 figs., 2 tabs. (ERA cita- 
tion 16:019972) 
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Livermore, Hopkinson bar apparatus for 
compressive materials testing at high strain-rates. 
W. A. Kawahara, S. L. Brndon, and J. J. Totten. May 
91, 31p SAND-91-8215 
Contract AC04-76DR00789 
Sponsored by Department of Energy, Washington, DC. 


The Hopkinson bar is a stress-wave apparatus for 
measuring the dynamic stress-strain curve of materials 
in the 1,000/sec strain-rate regime. This report pre- 
sents a brief heuristic review of one-dimensional elas- 
tic wave and Hopkinson bar relations, followed by a 
description of SNL, Livermore’s prototype system and 
sample test data. 2 refs., 2 figs. 
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Babcock and Wilcox Co., Alliance, OH. Alliance Re- 
search Center. 

Development and evaluation of a Workpiece Tem- 
perature Analyzer for industrial furnaces. Final 
re 


po 
Ae a rept. 

G. W. Roman, and J. W. Berthold. Apr 91, 86p DOE/ 
1ID/12875-3 

Contract FC07-891D12875 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this study was to explore the advan- 
tages of an advanced technology workpiece tempera- 
ture analyzer (WPTA) and to identify a suitable furnace 
application where the device could be tested. A review 
of the industry was conducted in order to identify domi- 
nant steel making applications and to profile future in- 
pong Fagen in manufacturing and sensor technol- 
ogy. The two steel making operations with the most 
potential to benefit from use of a WPTA were the 
reheat furnace and continuous caster operations. Eco- 
nomic and other analyses were performed for these 
two operations to identify the benefits to be gained by 
use of a WPTA and the nominal payback period for the 
investment. This paper contains the proof-of-concept 
test plan Johns Hopkins University test report Fabry- 
Perot interferometer sensitivity test results and a con- 
sultant report on attenuation effect alloy 8620 metal- 
lurgical properties. Also, acoustic attenuation in steel 
at elevated temperatures and laser safety white paper 
are discussed. 


rt. 
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Mechanisms of transformation toughening. 
Progress report, June 1, 1990-May 31, 1991. 

G. B. Olson. 1991, 80p DOE/ER/45365-2 

Contract FG02-88ER45365 

Sponsored by Department of Energy, Washington, DC. 


The operation of structural transformation as a defor- 
mation mechanism occurs widely throughout materi- 
als. By far the most studied prototypical case is the 
transformation plasticity associated with martensitic 
transformations, an area of intense recent interest 
stimulated by the achievement of record fracture 
toughness levels in both metals and ceramics. Devel- 
oping a broad view of transformation plasticity and 
toughening phenomena, the current DOE-sponsored 
research program originally organized at MIT has been 
underway since 1983 addressing these phenomena in 
high-strength materials based on both homogeneous 
and dispersed-phase systems and involving toughen- 
ing interactions with both ductile and brittle failure 
mechanisms. Research reviewed here includes con- 
tinuation of transformation toughening studies in ultra- 
high-strength austenitic steels as well as a new effort 
directed at enhancement of uniform ductility in multi- 
phase high-strength low-alloy steels of interest for 
automotive applicatioris. ncepts which have 
evolved from this research program have had an im- 
portant role in the multi-institutional Steel Research 
Group (SRG) program which focusses on the funda- 


mental principles allowing design of new classes of ad- 
vanced steels with high toughness and ductility. Ex- 
cerpts from a comprehensive review of our steel re- 
search reporting results of our DOE-sponsored trans- 
formation plasticity studies and their role in our design 
approach are included here as Appendix A. (ERA cita- 
tion 16:020706) 
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Welding technologies for irradiated materials. 
Progress report, March 1990-March 1991. 

M. W. Perra. 1991, 149p SAND-91-8004 

Contract AC04-76DR00789 
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The overall objective of this project is to oapen DOE 
Defense Programs and the Westinghouse Savannah 
River Company in developing the understanding and 
the technologies needed to repair irradiated portions 
of the Savannah River nuclear materials production re- 
actors. The successful completion of this project, 
along with those conducted by SRL and WSTC, will 
enable repair of irradiated portions of K, L, or P reac- 
tors should they eventually develop unacceptable 
cracks. These projects will also allow us to identify 
viable procedures to repair existing cracks in the C re- 
actor “knuckle” should the operation of this (currently 
disabled) reactor ever be needed. SNL is pursuing a 
coupled experimental and computational research 
program that is focused on (1) developing a thorough 
understanding of the physical processes that govern 
microstructural damage and property loss in repair 
welds on helium-bearing materials, and (2) extending 
this understanding to build predictive models that can 
be used to intelligently design, optimize, and control 
overlay repair weld processes for irradiated materials. 
In particular, we have designed this research to yield 
physical models and numerical tools that will help de- 
lineate the effects of variations in the welding process, 
material constraint, and helium concentrations on 
repair weld performance and on repair-induced 
damage to irradiated reactor components. Through 
careful experimentation, material characterization, and 
detailed physical modeling, our objective is to under- 
stand and quantify the embrittlement process, control 
the resulting properties, and convincingly predict the 
integrity of repair welds on irradiated materials. 
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The scaleup of three Fe(sub 3)Al-based alloys at sev- 
eral commercial vendors is described. The scaleup 
processes examined the effect of crucible materials 
(MgO versus Al(sub 2)O(sub 3)), melting practice, 
vacuum-induction melting, vacuum-arc remelting, elec- 
troslag remelting, and processing under commercial 
conditions. Each alloy is designed for a specific use: 
sulfidation resistance, room-temperature ductility, and 
high-temperature strength. One of the alloys was also 
scaled up through powder production by nitrogen-gas 
atomization. The scaled-up heats varied in size from 
50 to 250 kg (100 to 500 Ib). The ingot sizes varied 
from 38- to 203-mm (1 1/2- to 8-in.) diam. The scaleup 
processes occurred at Ametek Specialty Metal Prod- 
ucts Division; Haynes International, Inc.; Carpenter 
Technology Corporation; Special Metals Corporation; 
and Precision Rolled Products, Inc. The processing of 
102-mm-diam (4-in.) ingots at the Oak Ridge National 
Laboratory into plate and sheet is described in detail. 
Tensile and creep data on a large powder-metallurgy 
and cast-and-worked alloys are presented. Recom- 
mendations are made for future work on the heats 
scaled up in this study. 2 refs., 25 figs., 6 tabs. 
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X-ray diffraction line broadening in shock modi- 
fied pyrite. 

B. Morosin, R. A. Graham, and S. S. Pollack. 1991, 
14p SAND-91-0227C, CONF-9107105-21 
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Powder compacts of a commercially-available pyrite, 
FeS(sub 2), have been subjected to controlled, quanti- 
tative high pressure shock loading at peak pressures 
from 7.5--22 GPa. The profiles of the x-ray diffraction 
lines have been examined to determine the reduction 
of the crystallite (domain) size and the introduction of 
residual microstrain due to defects and dislocations re- 
sulting from the transmission and interaction of the 
shockwave. Pyrite experience a surprisingly smaller 
profile broadening than observed for all other materi- 
als under similar shock conditions, suggesting a much 
more refractory character. Such small changes are 
consistent with low defect densities and with the rela- 
tive low reaction activity (oxidation of sulfide to sulfate 
by humid air) observed on this material in the comple- 
mentary studies. 10 refs., 4 figs., 2 tabs. 
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Cast stainless steel is used extensively in nuclear re- 
actors for primary-pressure-boundary components 
such as primary coolant pipes, elbows, valves, pumps, 
and safe ends. These components are, however, sus- 
ceptible to thermal aging embrittlement in light water 
reactors because of the segregation of Cr atoms from 
Fe and Ni by spinodal decomposition in ferrite and the 
precipitation of Cr-rich carbides on ferrite/austenite 
boundaries. A recent advance in understanding the 
aging kinetics is presented. Aging kinetics are strongly 
influenced by the synergistic effects of other metallur- 
gical reactions that occur in parallel with spinodal de- 
composition, i.e., clustering of Ni, Mo, and Si solute 
atoms and the nucleation and growth of G-phase pre- 
cipitates in the ferrite phase. A number of methods are 
outlined for estimating aging embrittlement under end- 
of-life of life-extension conditions, depending on sev- 
eral factors such as degree of permissible conserv- 
atism, availability of component archive material, and 
methods of estimating and verifying the activation 
energy of aging. 33 refs., 6 figs., 3 tabs. (ERA citation 
16:019963) 
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Stress relaxation in bending of type AISI 304 stain- 
less steel at 773K and 823K. 

F. Povolo, R. J. Tinivella, J. F. Reggiardo, and G. B. 
Botteri. Aug 90, 41p IC-90/201 

U.S. Sales Only. 


Stress relaxation measurements at 773 K and 823 K, 
in bending and for different initial stresses in Type AISI 
304 stainless steel are reported. Several thermal treat- 
ments were given to the specimens prior to the relax- 
ation testing. The data are fitted to a general equation 
that describes thermally activated dislocation motion 
and it is shown that, in some cases, the internal stress 
changes with the applied stress. No substantial differ- 
ences were found in the stress relaxation behaviour on 
changing the thermal treatment. This is attributed to 
the influence of dynamic strain ageing and an equation 
which can be used to describe experimental log stress 
against log strain rate curves is presented. (author). 23 
refs, 12 figs, 2 tabs. (Atomindex citation 22:018631) 
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Characterization of 316L steel welded joints irradi- 

ated between 15 to 41 dpa. 

A. A. Tavassoli. 1990, 27p CEA-CONF-10293 

International symposium on effects of radiation on ma- 

terials (15th), Nashville, TN (USA), 17-22 Jun 1990. 

U.S. Sales Only. 


Solution annealed austenitic stainless steel Type 316L 
has been selected for use in the Next European Torus 
First Wall. Specimens taken from the European Refer- 
ence Type 316L steel and welds, including electron 
beam, manual metal arc and weld deposits, have been 
irradiated at temperatures between 412(sup 0)C to 
545(sup 0)C to neutron doses ranging from 15 through 
41 dpa. Post irradiation experiments conducted have 
included density and dimensional measurements, ten- 
sile, fracture mechanics, fatigue crack growth rate, low 
cycle fatigue, and creep-fatigue tests. Irradiated speci- 
mens undergo dimensional changes with a maximum 
swelling (about 5%) occurring in specimens irradiated 
to 41 dpa at about 450(sup 0)C. Yield stress and ulti- 
mate tensile strength have been found to sharply in- 
crease, reaching levels as high as 250% in the temper- 
ature range of 400-450(sup 0)C. A significant decrease 
has been observed in the tensile elongation with the 
uniform elongation of some we!ded specimens attain- 
ing values as low as 1%. Fracture toughness of 
welded materials have also been found to s ly de- 
crease particularly in weld deposits. Fatigue crack 
growth rate and continuous fatigue resistance of weld- 
ments have been found to be particul affected by 
irradiation. It is concluded that for NET conditions, 
where the irradiation doses are significantly lower than 
the doses used in the present study (<15 dpa) and 
consequently the mechanical property changes will be 
less severe, eeverg | ry in the range of 5 to 15 dpa 
are mostly needed. (ERA citation 16:004292) 
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Arizona Univ., Tucson. 

Coproduction of Volatiles and Metals from Extra- 
terrestrial Materials. 

J. S. Lewis. Apr 91, 3p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 3 p. 


Two main efforts in support of the general goals of 
SERC/culpr are presented. Investigations of process- 
es for the coproduction of metals from extra-terrestrial 
materials in conjunction with plausible schemes for 
oxygen extraction continue. The principal emphasis 
was on the extraction and purification of iron from the 
ilmenite reduction process for oxygen, from the cath- 
ode metal deposits made in the magma electrolysis 
process for oxygen, and from native ferrous metal 
alloys on the moon and asteroids. All work on the sep- 
aration and purification of ferrous metals was focussed 
upon the gaseous carbonyl process, a scheme that in- 
volves only temperatures attainable by passive ther- 
mal control. The exploration of a variety of schemes 
was initiated, involving the use of several different pro- 
pulsion options and both propulsive and aerobraking 
capture at earth, for return of extraterrestrial resources 
to earth orbits. In addition, the search for new opportu- 
nities in space resource utilization continues. Exam- 
ples include the continuation of work underway on: (1) 
the feasibility of locating solar power satellites in highly 
eccentric earth orbit; (2) the energetics of extracting 
the potential clean fusion fuel He-3 from the atmos- 
phere for return to earth; and (3) the utility of a nuclear 
steam rocket (using non-terrestrial water as the work- 
ing fluid) for transportation in the inner solar system. 
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Rheological Behavior and Dipewere of Electror- 
heological Suspensions in Differing Temperature/ 
Velocity Conditions (Rheologicheskoe Povedenie i 
Tikostropiya Elektroreologicheskikh Suspenzii v 
— Temperaturno-Skorostnykh Rezhi- 
makh). 

E. V. Korobko, A. D. Matsepuro, and |. P. 

Krasnikova. Oct 90, 12p Rept no. RAE-TRANS-2182 
Trans. of Vesti Akademii Navuk BSSR, Ser Fiz-Energ 
Navuk n2, p66-71 1989. 


The practical application of the electrorheological 
effect (ERE) depends to a decisive extent on the me- 
chanical, thermo-physical and structural properties of 
the electrorheological suspensions (ERS). It is con- 
venient to categorise ERSs by their particle concentra- 
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tion ranges: very dilute ones - up to 1% by volume (for 
dielectric motors), medium concentrations (working 
medium for hydrosystems, dampers, vibrators) and 
high concentrations (for reg of components, 
for systems with controlled slipping). ERS are made up 
of a non conducting dispersion medium, particles of a 
disperse phase and sometimes a surface-active sub- 
stance (SAS). The activity of the suspensions in the 
electrical field is chiefly dependent upon the specific 
polarizability and conductivity of the particles. At the 
present time the most comprehensive study has been 
made of suspensions of moistened silica in a non con- 
oe medium (eg in hexadecane or in transformer 
oil). 
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Boundary lubrication of ceramic materials by soft 
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Boundary lubrication of metallic materials often relies 
on surface reaction-generated films. This approach is 
intrinsically more difficult for ceramic materials be- 
cause of their relatively lower chemical reactivity. The 
present study investigates the viability of boundary lu- 
brication of ceramics by the use of a thin soft metallic 
film as a boundary film. Lubrication of Si(sub 3)N(sub 
4) and ZrO(sub 2) ceramics with coatings of Ag or Au 
prepared by lon-Beam-Assisted Deposition (IBAD) and 
a synthetic oil was investigated. Through this method, 
the friction coefficient during sliding contact of ceram- 
ics was reduced (as low as 0.05) to the level that is 
obtained in most bou lubricated situations. Fur- 
thermore, wear was virtually eliminated. The method 
was found to be effective from room temperature up to 
—— 23 refs., 3 figs., 1 tab. (ERA citation 
16:020752) 
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Toshiba Corp., Kawasaki (Japan). 
Wear Characteristics of Bonded Solid Film Lubri- 
cant under High Load Condition. 
N. Hiraoka, A. Sasaki, N. Kawashima, and T. Honda. 
May 91, 15p 
In JPL, the 25TH Aerospace Mechanisms Symposium 
p 179-193. 


Wear properties of phenolic resin bonded molybde- 
num disulfide film lubricant were studied. In-vacuo jour- 
nal bearing tests were performed to evaluate the wear- 
life of this film lubricant. The wear-life depends on sub- 
strate materials and on sliding velocity. Pretreated sub- 
strate surfaces were examined to reveal the reasons 
for these results. Additionally, investigations on film 
wear mechanisms were made. 
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Nissan Motor Co. Ltd., Tokyo (Japan). 

Dev it of Solid-Lubricated Ball-Screws for 
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M. Chiba, T. Gyougi, M. Nishimura, and K. Seki. May 
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Ball-screws lubricated by solid lubricant films contain- 
ing molybdenum disulphide are developed. The ball- 
screws (shaft diameter: phi 25 mm, length: 667 mm) 
were operated under a load of 40 to 120 N at a speed 
of 1.5 to 200 rpm at 10(exp -5) Pa. First, ball-screws 
made of stainless steel SUS 440C were studied using 
test equipment originally designed for this study. To 
reduce weight, the next step taken was to develop a 
ball-screw made of 6AI-4V-titanium. Long wear-life of 
more than 1 x 10(exp 7) revolutions was achieved with 
solid lubricated ball-screws made of SUS 440C and 
6AI-4V-titanium in a hard vacuum. According to the 
surface profile of the shaft measured after 1 x 10(exp 
7) revolutions, more solid lubricant remained on the 
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surface of 6AI-4V-titanium than that of stainless steel. 
Auger and EPMA analysis confirmed lubrication was 
maintained by solid lubricant on nuts and screws after 
the lubricant films on the balls were worn off. 


Materials Degradation & Fouling 


156,009 


AD-A236 681/3/GAR PC A03/MF A01 
Puerto Rico Univ., Rio Piedras. Dept. of Chemistry. 
Collision Induced Electronic Quenching of Alumi- 
num Monoxide. 

Technical rept. 

A. P. Salzberg, D. |. Santiago, F. Asmar, D. 
Sandoval, and B. R. Weiner. Jan 91, 24p Rept no. 


-1 
Contract N00014-89-J-1829 


A better understanding of the chemistry of small metal- 
containing molecules is fundamental to our compre- 
hension of mg toy catalysis and activation of 
small molecules. Metal oxides are one class of com- 
pounds that may be important intermediates in catalyt- 
ic systems, yet the reaction dynamics of gas phase 
diatomic metal oxides have not been studied exten- 
sively, primarily because of the difficulty in producing 
them cleanly. Previous methods have included high 
temperature ovens, shock tubes, exploding wire, 
flames and flow reactors to produce gas phase metal 
atoms, which have been subsequently oxidized. Re- 
cently, the use of focussed lasers has been exploited 
to produce metal atoms by either multiphoton dissocia- 
tion of organometallic compounds or by laser vaporiza- 
tion of pure metals. 


156,010 


DE91009912/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Radiation-induced segregation in austenitic stain- 
less steels. 

E. A. Kenik, and K. Hojou. 1991, 13p CONF-910870- 


1 

Contract AC05-840R21400 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 —— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


Short communication. 


156,011 


DE91013215/GAR 

EG and G Idaho, Inc., idaho Falls. 
Microbially influenced corrosion of stainless 
steels in nuclear power plants. 

U. P. Sinha, J. H. Wolfram, and R. D. Rogers. 1990, 
23p EGG-M-90113, CONF-9010138-4 

Contract ACO7-761D01570 

International congress on microbially influenced corro- 
sion, Knoxville, (USA), 7-12 Oct 1990. Sponsored 
by Department of Energy, Washington, DC. 


PC A03/MF A01 


This paper reviews the components, causative agents, 
corrosion sites, and potential failure modes of stain- 
less steel components susceptible to microbially influ- 
enced corrosion (MIC). The stainless steel compo- 
nents susceptible to MIC are located in the reactor 
coolant, emergency, and reactor auxiliary systems, 
and in many plants, in the feedwater train and con- 
denser. The authors assessed the areas of most high 
occurrence of corrosion and found the sites most sus- 
ceptible to MIC to the heat-affected zones in the weld- 
ments of sensitized stainless steel. Pitting is the pre- 
dominant MIC corrosion mechanisms, caused by 
sulfur reducing bacteria (SRB). Also discussed is the 
current status of the — preventive, and mitiga- 
tion techniques, including use of improved water 
chemistry, alternate materials, and improved thermo- 
mechanical treatments. 37 refs., 3 figs. (ERA citation 
16:019974) 


156,012 


DE91013618/GAR 
Argonne National Lab., IL. 
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PC A03/MF A01 


Freely-migrating defects: Their production and 
interaction with cascade remnants. 

L. E. Rehn, and H. Wiedersich. May 91, 28p ANL/ 
CP-72201, CONF-9105130-4 

Contract W-31109-ENG-38 

International conference on physics of irradiation ef- 
fects in metals, Siofok (Hungary), 20-24 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Many microstructural changes that occur during irra- 
diation are driven primarily by freely-migrating defects, 
i.e. those defects which escape from nascent cas- 
cades to migrate over distances that are large relative 
to typical cascade dimensions. Several measurements 
during irradiation at elevated temperatures have 
shown that the survival rate of freely-migrating defects 
decreases much more strongly with increasing primary 
recoil energy than does the survival rate for defects 
enerated at liquid helium temperatures. For typical 
ission or fusion recoil spectra, and for heavy-ion bom- 
bardment, the fraction of defects that migrate long-dis- 
tances is apparently only (approximately)1% of the 
calculated dpa. This small surviving fraction of freely- 
migrating defects results at least partially from addi- 
tional intracascade recombination at elevated tem- 
peratures. However, cascade remnants, e.g., vacancy 
and interstitial clusters, also contribute by enhancing 
intercascade defect annihilation. A recently developed 
rate-theory approach is used to discuss the relative im- 
portance of intra- and intercascade recombination to 
the survival rate of freely-migrating defects. Within the 
validity of certain as assumptions, the addi- 
tional sink density provided by defect clusters pro- 
duced directly within individual cascades can explain 
the difference between a defect survival rate of about 
30% for low dose, low temperature irradiations with 
heavy ions, and a survival rate of only (approximate- 
ly)1% for freely-migrating defects at elevated tempera- 
tures. The status of our current understanding of 
freely-migrating defects, including remaining unan- 
swered questions, is also discussed. 33 refs., 5 figs. 


156,013 


DE91740747/GAR PC A06/MF A01 
CEA Centre d’Etudes de Bruyeres-le-Chatel, Mon- 
trouge (France). 

Structures a effet de champ de type MOS en irra- 
diation: effet de la dose de rayonnements. (Irradia- 
tion of: MOS field effect structures effect of the 
radiation dose). 

J. L. Leray. 1989, 107p CEA-CONF-10107, CONF- 
8909345 

In French. 

U.S. Sales Only. 


The radiation effects on the structure and the oper- 
ation of a metal-oxide semiconductor (MOS) are stud- 
ied. The phenomenology of the radiation damage is 
analyzed as a function of the accumulated radiation 
dose and the time. The chronology of the phenomena 
which takes place in the oxide and the radiation tran- 
sient phases in MOS structures are discussed. The 
equivalence of different radiations on SiO2 and other 
semiconductors is analyzed. The models applied to 
the study of the radiation permanent effects are re- 
viewed. (ERA citation 16:007748) 


156,014 


DE91740758/GAR PC A03/MF A01 
CEA Centre d’Etudes de Bruyeres-le-Chatel, Mon- 
trouge (France). 

Les technologies de circuits integres silicium sur 
isolant S.O.I.: etat de l’art et perspectives. (inte- 
grated circuits of silicon on insulator S.O.I. tech- 
nologies: State of the art and perspectives). 

J. L. Leray, E. Dupont-Nivet, M. Raffaelli, Y. M. Coic, 
and O. Musseau. 1989, 34p CEA-CONF-10108, 
CONF-8909345 

In French..Radecs ‘89: radiations effects on compo- 
nents and systems, Montpellier (France), 11-14 Sep 


1989. 
U.S. Sales Only. 


Silicon On Insulator technologies have been proposed 
to increase the integrated circuits performances in ra- 
diation operation. Active researches are conducted, in 
France and abroad. This paper reviews briefly radi- 
ation effects phenomenology in that particular type of 
structure S.O.I. New results are presented that show 
very good radiation behaviour in term of speed, dose 
(10 to 100 megarad (Si)), dose rate and S.E.U. per- 
formances. (ERA citation 16:007749) 


156,015 


N91-25059/7/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Overview of the First Results on the Solar Array 
Passive LDEF Experiment (Sample), AO171 (Ab- 
stract Only). 

A. F. Whitaker, and L. E. Young. Jun 91, 1p 

In NASA, Langley Research Center, First Ldef Post- 
Retrieval Symposium Abstracts p 93. 


Space environmental effects were visibly obvious on 
components of experiment AO171 which contained 
solar cells, composites, polymeric thin films, solar re- 
flectors, protective coatings, metals, paints , and elas- 
tomers. Micrometeoroid/space debris impacts were 
observed on all experiment elements. Luminescence 
of polyimide, silicone, and polyurethane materials oc- 
curred under black light examination. Outgassing of 
RTV511 occurred mainly as a result of insufficient ther- 
mal vacuum bakeout. Solar cell degradation was pre- 
dominantly below 10 percent. Elastomers lost mass 
and discolored; composites showed evidence of 
atomic oxygen attack, and unprotected thin polymer 
films eroded away. 


156,016 


N91-25071/2/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


Eastman Kodak Co., Rochester, NY. 

Effects of Long Term Exposure on Optical Sub- 
strates and Coatings (SOO50-1) (Abstract Only). 

J. Vallimont, and K. Havey. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 105. 


The experiment consisted of fused silica and ultra low 
expansion (ULE(tm)) glass samples which were either 
uncoated or had high reflectance silver, antireflec- 
tance, or solar rejection coatings. A set of duplicate 
control samples was manufactured and stored in a 
controlled environment for comparison purposes. Data 
on the analysis of the contaminate deposited on the 
samples, micrometeoroid impact, and the environmen- 
tal effects on the substrate materials and coatings are 
presented. Some results of particular interest are that 
the contaminate composition varied between different 
types of samples, fractures were incurred in the glass 
at the micrometeoroid impact site, and no darkening of 
the ULE(tm) glass occurred due to the radiation expo- 
sure. 


Miscellaneous Materials 
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AD-A236 831/4/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Tropical Tests of a Seawater Marker. 

Technical rept. 

R. Swinton, and E. Gellert. Apr 91, 21p MRL-TR-90- 
19, DODA-AR-006-314 


A series of tests on the MRL seawater marker were 
carried out under tropical conditions for the following 
reasons: (1) To examine the performance of fluoresce- 
in in tropical conditions; (2) To compare the MRL 
marker with the commercially available dye marker; 
and (3) To test a prototype, helicopter-deployed 
marker device. Results confirmed that fluorescein, in 
the form used in commercially available markers, per- 
forms poorly in tropical conditions, whilst the MRL 
marker was vastly superior. The helicopter marker 
device was deployed from a height of 50 m and was 
successful in creating a fast-acting, long-duration dye 
stain over a large area. 


156,018 


DE89761938/GAR 
Naples Univ. (Italy). 


PC A05/MF A01 





ll recupero dei materiali nella conceria delle pelli 
con processi di separazione a membrana. Valuta- 
zioni iche. (Membrane separation process- 
es for materials recovery in a tannery. Energy 


audit). 

E. Drioli, and R. Molinari. Oct 86, 87p ETDE-mf- 
9761938 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A complete energy audit is performed on a typical tan- 
nery (such as those located in Italy) to determine feasi- 
ble methods of energy and materials recovery. Empha- 
sis in the analysis is given to an assessment of the use 
of ultrafiltration for the separation and recovery of 
sodium sulfide and other auxiliary components associ- 
ated with the “liming” phase. This process would in- 
crease direct consumption of energy due to the power 
consumed by the ultrafiltration equipment. However, 
the consumption would be more than compensated by 
the energy content (indirect) of the sodium sulfide and 
other auxiliary components recovered and recycled. 
Since this industry is considered to be strongly pollut- 
ing, the use of ultrafiltration techniques would also 
reduce the load on conventional waste treatment 
equipmen 


156,019 

DE91011095/GAR 

Oak Ridge National Lab., TN. 
Growth mechanisms of CVD diamond films deter- 
mined by a novel TEM technique. 

Z. L. Wang, J. Bentley, R. E. Clausing, L. Heatherly, 
and L. L. Horton. 1991, 16p CONF-910854-1 
Contract ACO5-840R21400 

1991 applied diamond conference, Alburn, AL (USA), 
20-22 Aug 1991. Sponsored by Department of Energy, 
Washington, DC. 


This report discusses a new technique for the exami- 
nation of diamond films by transmission electron spec- 
troscopy. Growth mechanisms of the materials are in- 
vestigated. (JL) 


PC A03/MF A01 


156,020 

DE91012160/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. Dept. of Me- 
chanical and Aerospace Engineering. 

Transport properties of disordered porous media 
from the microstructure. Progress report, March 1, 
1990-February 28, 1991. 

S. Torquato. Sep 90, 20p DOE/ER/13482-5 

Contract FG05-86ER13482 

Sponsored by Department of Energy, Washington, DC. 


Progress has been made in five general areas: (1) the 
development of cross-property relations, i.e., relation- 
ships between one effective property and a different 
effective property; (2) the development of a systematic 
means to represent and calculate statistical correla- 
tion functions that arise in rigorous property relations 
for heterogeneous media, using statistical-mechanical 
methods; (3) the calculation of property relations 
which depend upon this microstructural information; 
(4) the study of percolation in continuum models (e.g., 
suspensions of inclusions); and (5) the use of Brow- 
nian-motion simulation techniques to “exactly” predict 
the effective properties of disordered media. During 
the current funding period, we have written a total of 
20 articles: 11 of which have been published, 6 of 
which are in press, and 3 of which have been submit- 
ted. These papers and theses are listed in the “publi- 
cations” section. This report is a brief summary of work 
completed during this year. 


156,021 
DE91012472/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Effect of size and geometry on levitation force 
measurements between permanent magnets and 
high-temperature superconductors. 

Y. S. Cha, J. R. Hull, T. M. Mulcahy, and T. D. 
Rossing. 1991, 26p ANL/CP-72199, CONF-910608-3 
Contract W-31109-ENG-38 

Joint magnetism and magnetic materials (MMM/IN- 
TERMAG} conference (5th), Pittsburgh, PA (USA), 18- 
21 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


A series of experiments oret (rn the levitation force 


between a permanent — (PM) and a high temper- 
ature superconductor (HTS) and between pairs of 
PMs, coupled with finite-element analysis of the ex- 
periments, has identified factors that influence the levi- 


tation force. The self demagnetizing factor within the 
HTS and, to some extent, within the PM has a pro- 
found effect on magnetic pressure. For large HTSs 
with strong flux-pinning, the demagnetizing effect of 
the diamagnetic image of the PM is substantial. For 
short distances between the HTS and PM, compres- 
sion of magnetic flux produces a dependence on PM 
diameter. 8 refs. 


156,022 


PB91-213918/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Materials 
Research Lab. 

High Performance Nanocomposite Desiccation 
= Annual Report, March 1990-February 


S. Komarneni, P. B. Malla, and R. Roy. Jun 91, 35p 
GRI-91/0126 

Contract GRI-5087-260-1473 

Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the research was to tailor-make novel 
high performance nanocomposite desiccant materials 
consisting of clays, gels and zeolites for gas-fired de- 
humidification and cooling system applications. Syn- 
thetic zeolite NaY was modified to optimize hydrophili- 
city in its pore surfaces. The modified products exhibit- 
ed ideal isotherm shape (separation factor between 
0.07 and 0.1) and are highly crystalline with high ther- 
mal and hydrothermal stability, long regenerative life 
and high sorption capacity (>30% by weight). Alumin- 
ophosphate (A1PO) and _ silicoaluminophosphate 
(SAPO) molecular sieves of varying pore sizes were 
synthesized and their stability and water sorption prop- 
erties were studied. One of the SAPO’s exhibited close 
to ideal water sorption isotherm with 40% (by weight) 
sorption capacity. However many of these materials 
exhibited unusual isotherm shape due to nonpolar or 
only slightly polar nature of their pore surfaces. Alu- 
minosilicate zeolites having different silicon to alumi- 
num ratio and structures were also synthesized. One 
of these materials exhibited ideal isotherm shape with 
about 25% (by weight) sorption capacity. Silica xero- 
gels were modified to yield ideal isotherm shape with 
about 20-21% (by weight) sorption capacity. 
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AD-A236 569/0 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Impact of Biofouling on the Electrochemical Be- 
havior of 304 Stainless Steel in Natural Seawater. 
Journal article. 

B. Little, R. Ray, P. Wagner, Z. Lewandowski, and W. 
C. Lee. 1991, 15p NOARL-JA-333-024-90, SBI-AD- 
E040 013, 

Availability: Pub. in Biofouling, v3 p45-59 1991. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


Biofilm formation on 304 stainless steel (S30400) does 
not necessarily result in an ennoblement of the corro- 
sion potential. Instead, biofilms composed of aerobic 
and anaerobic bacteria from Gulf of Mexico water 
formed an anaerobic biofilm/metal interface and 
caused the corrosion potential to move in the negative 
direction. Biofilms from the same source containing 
photosynthetic diatoms in the presence of light pro- 
duced aerobic biofilm/metal interfaces and a positive 
shift (ennoblement of the corrosion potential). Corro- 
sion potentials of stainless steels exposed in natural 
seawater cannot be predicted without an understand- 
ing of the composition of the biofilm and its impact on 
interfacial chemistry. In this paper, measurements of 
corrosion potential, interfacial pH and dissolved 
oxygen have been correlated with SEM/EDAX surface 
analyses to evaluate the electrochemical behavior of 
stainless steels exposed to Gulf of Mexico water. The 
interfacial chemistries that influence the corrosion po- 
tential are also discussed. 


156,024 
AD-A236 702/7/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Chemistry. 


156,027 
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Synthesis, Structure, and Properties of a New In- 
termetallic Compound, Ca7Ni4Sn13. 

Technical rept. 

D. A. Vennos, M. E. Badding, and F. J. DiSalvo. 30 
May 91, 18p Rept no. TR-11 

Contract N00014-91-J-1269 


We have previously reported that ternary metal nitrides 
of the general composition CaxMyNz, where M is a 
transition metal or post transition metal, are readily 
prepared as polycrystalline powders by reaction of 
Ca3N2 and M under N2 at temperatures on the order 
of 100 C. When the structures are relatively simple, we 
have been able to determine the structures by x-ray or 
neutron powder diffraction. In only a few instances 
have we obtained single crystals. In order to prepare 
single crystals of materials with more complicated 
structures, we have been attempting to develop gener- 
al methods of nitride crystal growth using molten salts 
or metal fluxes. 


156,025 

AD-A236 760/5/GAR PC A04/MF A01 
oe Aerospace Establishment, Farnborough (Eng- 
jand). 

Fatigue Crack Closure: A Review. 

Technical rept. 

R. M. Kemp. Sep 90, 69p RAE-TR-90046, ICAF-1776 


The phenomenon of fatigue crack closure is now rec- 
ognized as one of the most influential mechanisms op- 
erating during fatigue. This literature survey traces the 
development of research into fatigue crack closure 
and has been divided to present the two major ap- 
proaches. The first part covers early work carried out 
between 1970 to 1980 which broadly pape adopt- 
ed a continuum mechanics approach. second part 
covers the period 1980 to 1988 when a mechanistic 
approach was widely adopted. The survey was high- 
lighted, firstly, the critical nature of experimental tech- 
nique in the achievement of a meaningful measure- 
ment of crack closure load and secondly, that a diver- 
sity of mechanisms may operate to produce closure. 
Particular attention has been given to crack closure in 
aluminum alloys and also to work relating crack clo- 
sure to the corrosion fatigue situation. 


156,026 

DE91010190/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Materi- 
als Science and Engineering. 


s' 
1990-March 1991. 

K. Sieradzki, and J. W. Wagner. Mar 91, 17p DOE/ 
ER/45421-1 

Contract FG02-90ER45421 

Sponsored by Department of Energy, Washington, DC. 


This report details the past (June 1990-February 1991) 
research activities and second year research plans on 
the program, Critical Issues in De-alloying and Tran- 
scrystalline Stress-Corrosion Cracking which was 
funded in July 1990 by the Office of Basic Energy Sci- 
ences of The United States Department of Energy. 
The three major components of the program relate to 
(1) kinetic aspects of the selective dissolution in alloys 
and the coarsening of de-alloyed layers, (2) measure- 
ments of crack dynamics during film induced cleavage 
processes, and (3) mechanical properties of the intrin- 
sic de-alloyed layers responsible for film-induced 
cleavage events. Progress in each of these areas is 
discussed. 


156,027 

DE91011373/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Materials Science 
and Engineering. 

Mechanical properties of diamond and diamond- 
like films. 

C. J. McHargue. 1991, 18p CONF-910854-2 
Contract ACO5-840R21400 

1991 applied diamond conference, Alburn, AL (USA), 
20-22 Aug 1991. Sponsored by Department of Energy, 
Washington, DC. 


A discussion of the factors influencing hardness and 
elastic modulus measurements of thin films and hard 
materials is given with emphasis on DLC and diamond. 
Hardness values ranging from 5 to 15 GPa and elastic 
(Young’s) modulus of 40 to 130 GPa were found for 
DLC films deposited by a variety of techniques. Both 
hardness and modulus values for CVD diamond films 
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were similar to those measured on the (100) plane of a 
natural Type 2a diamond. 16 refs., 5 figs. 


156,028 

DE91011885/GAR PC A03/MF AO1 
a Berkeley Lab., CA. Center for Advanced Ma- 
terials. 

Tensile deformation of Al-Cu-Li-Zr alloy 2090- 
T8E41 at 298 and 77K. 

D. Yao, D. Chu, and J. W. Morris. Mar 91, 19p LBL- 
30421, CONF-910202-16 

Contract ACO3-76SF00098 

Annual meeting and exhibition of the Minerals, Metals 
and Materials iety (TMS), New Orleans, LA (USA), 
17-21 Feb 1991. Sponsored by Department of Energy, 
Washington, DC 


The deformation behavior of a 12.7 mm (0.5 in.) 2090- 
T8E41 (Vinta - 1) plate material in tension is studied at 
298 and 77K. An increase in the roughness of slip 
relief patterns is observed on polished surfaces of de- 
formed tensile specimens tested at 77K. The in- 
creased roughness at the lower temperature is be- 
lieved to be induced by a microstructural factor that 
resists the transmission of slip from grain to grain and 
results in reduced slip continuity across grain bound- 
aries. The reduced slip continuity is believed to encour- 
age greater deformation homogeneity at the lower test 
temperature and, subsequently, results in an improved 
work hardening capacity. A microstructural relation be- 
tween the increased slip discontinuity and the improve- 
ment in the work hardening characteristic and subse- 
quent mechanical properties at low temperatures is 
proposed 


156,029 

DE91012277/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Materials Science 
and Engineering. 

Surface phases and ~—_ influence on metal-oxide 
interfaces. Progress report. 

J. Blakely. Mar 91, 16p DOE/ER/45328-5 

Contract FG02-87ER45328 

Sponsored by Department of Energy, Washington, DC. 


During the first part of the current grant period we have 
carried out an extensive series of experiments on the 
characteristics of S and O coadsorption on single crys- 
tal Ni surfaces, and the effect of S submonolayers on 
the growth of oxide films. At the submonolayers 
regime coadsorbed S and O form either a p(2 (times) 
2) or a (radical)3 (times) (radical)3 R30(degree) or- 
dered phase on Ni(111) depending on the conditions 
of exposure of the S(sub 2) molecular beam and the 
coverage of coadsorbed oxygen. The disordering tem- 
peratures of the phases of coadsorbed S and O have 
been measured by monitoring the intensity of LEED 
beams at selected electron energies. Preliminary 
“phase diagrams” for this 2-dimensional binary, S + 
O, alloy system have been constructed from the varia- 
tion of transition temperature with S fractional cover- 
age. The dependence of the kinetics of the O adsorp- 
tion and initial oxidation process on S coverage have 
been studied in some detail. O adsorption is strongly 
retarded by the presence of adsorbed S probably due 
to inhibition of the dissociation step. The onset of 
oxide nucleation is also delayed by S coverage. XPS 
studies of the O(1S) and Ni(2p) levels as a function of 
S coverage show no major dependence on S cover- 
age. Related studies of the atomic step structure of Ni 
surfaces vicinal to (111) have been carried out with 
LEED using a position sensitive detector. LEED beam 
profiles measured as a function of temperature are 
being used to obtain details of the atomic step cluster- 
ing transition. At a later stage of the work the coad- 
sorption and oxidation studies will be extended to such 
surfaces with controlled defect (..step) arrays. 


156,030 

DE91012344/GAR 
Lawrence Berkeley Lab., CA. 
TEM analysis of enclosed crystal microstructures 
and interfaces. 

U. Dahmen. Aug 90, M4 _ 29592 

Contract ACO3-76SF000 

Sponsored by Ade ae of Energy, Washington, DC. 


PC A03/MF A01 


The study of enclosed crystal shapes in relation to 
their interface structure is an area of phase transfor- 
mations rich in new and interesting phenomena. It is 

shown that transmission electron microscopy (TEM) 
can make an important contribution to the understand- 
ing and control of materials properties through the ex- 
perimental study of these phenomena by convention- 
al, analytical, high resolution, diffraction and dynamic 
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in-situ techniques. There is a close connection be- 
tween the morphology, interface structure, defect sub- 
structure, and formation mechanism of precipitates in 
a solid matrix. Complementary to static observations, 
dynamic in-situ experiments by high voltage electron 
microscopy show that germanium precipitates in an 
aluminum matrix can transformed between a 
strongly faceted, anisotropic shape and a rounded, 
isotropic shape. 


156,031 
DE91012404/GAR PC A03/MF A01 
ee Univ., PA. Dept. of Materials Science and 
ngineering 
Relationship between microstructure and magnet- 
ic properties in high-energy permanent magnets 
characterized by  polytwinned _ structures. 
Progress report. 
W. A. Soffa. Jan 90, 17p DOE/ER/45390-2 
Contract FG02-89ER45390 
Sponsored by Department of Energy, Washington, DC. 


The most significant progress during the second year 
stemmed from the electron microscopy studies of the 
mechanism of formation of the polytwinned structures 
and attendant development of the characteristic mag- 
netic domain structure. Most of the work was carried 
out on a non-stoichiometric Fe-37Pt alloy and on the 
equiatomic Fe-Pd composition. The use of the Fe-37Pt 
alloy instead of the 50Fe-50Pt composition allowed for 
much better control of the transformation upon 
——- and subsequent aging. With this alloy the 
as-quenched state exhibits only a small volume frac- 
tion of ordered particles uniformly dispersed in the dis- 
ordered matrix. The as-quenched equiatomic Fe-Pd 
alloys were fully disordered. The electron microscopy 
studies followed the microstructural development of 
the alloys during aging at 650(degrees)C and 
500(degrees)C for the Fe-37Pt and 50Fe-50Pd alloys, 
respectively. The evolution of the polytwinned state 
was virtually identical for the two alloys at these aging 
temperatures. It is clear that the cubic (Al) (yields) tet- 
ragonal (Li(sub 0)) transformation in both alloys at 
these aging temperatures occurs via a nucleation and 
growth process with the transformation twins emerging 
during growth under the influence of the elastic strain 
of misfit energy. The coherent ordered particles which 
nucleate form arrays of single variants aligned along 
the (I brace)110(r brace) planes of the parent cubic 
phase to minimize the strain energy attendant to the 
transformation. Field-ion microscopy observations 
have essentially corroborated this mechanism of twin 
formation and have indicated that the particles actually 
exhibit a (| brace)110(r brace) habit plane. Also, an im- 
portant result of the electron microscopy studies and 
magnetic age hardening results to date is that peak 
hardness is characterized by a fully ordered state 
rather than a mixture of ordered and disordered 
phases as generally believed. 


156,032 

DE91012538/GAR 

Oak Ridge National Lab., TN. 
Properties of materials with a fine length scale: 
Mechanically alloyed metals and the high tempera- 
ture superconductor Y1Ba2Cu307. 

J. R. Thompson, C. Politis, and Y. C. Kim. 1991, 18p 
CONF-9105182-1 

Contract AC05-840R21400 

International symposium on mechanical alloying, 
Kyoto (Japan), 7-10 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A variety of methods, particularly mechanical alloying, 
can be used to fabricate materials that have a fine 
length scale. As the relevant length scale and/or phys- 
ical dimensions of a system are reduced, its structural, 
electronic, and other physical properties may change 
greatly. This paper reviews some features of materials 
processed by two quite different methods to achieve 
desired relative lengths. By ball Sue mixtures of 
early and late transition metals in a high energy mill, 
one ternary and several binary metal aennee were 
mechanically alloyed. This produced amorphous, mi- 
crocrystalline, intermetallic, or mixed phase alloys of 
Ti-Pd, Ti-Pd-Cu, Hf-Ni, Hf-Cu, Hf-Ru, and Zr-Rh. In 
some cases, a wide compositional range of highly dis- 
ordered or amorphous materials was obtained. X-ray 
diffraction and differential thermal analysis (DTA) were 
used for materials analysis. The resulting crystalliza- 
tion temperatures for different compositions are com- 
pared with model predictions. For comparison, fine 
powders of the superconductor Y(sub 1)Ba(sub 
2)Cu(sub 3)O(sub 7) produced by vapor phase pyroly- 
sis were studied. 23 refs., 5 figs., 1 tab. 
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156,033 
DE91012629/GAR 
Ames Lab.., IA. 
Interpreting solidification phenomena and micros- 
tructural evolution in metals through the use of 
transparent model alloy systems. 

R. N. Grugel, and R. Trivedi. 1991, 44p IS-M-667, 
CONF-9105189-1 

Contract W-7405-ENG-82 

Metallography: 75 years later, Atlantic City, NJ (USA), 
8-10 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


It is well established that the material properties of 
alloys are directly related to the scale and distribution 
of their microstructural constituents. The advances 
and applications of metallogrpahic techniques for the 
examination of solidified microstructures have proven 
invaluable in ascertaining these structure-property re- 
lationships. Unfortunately, many aspects of micros- 
tructural evolution can only be inferred from a post- 
solidification examination. The use of transparent 
compounds which freeze in a manner analogous to 
metals circumvents this problem by allowing direct and 
continual observation of solidification events during 
both transient and steady-state growth. This paper dis- 
cusses the role of these compounds in promoting our 
understanding of solidification phenomena. Examples 
of dendritic, eutectic, and monotectic microstructural 
development, pertinent to theory and practice, are pre- 
sented and compared with their metal counterparts. 12 
figs., 2 tabs. 
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pai ag a PC AO5/MF A01 
Ames Lab., 

EXAFS oe of elastic strain in dilute binary 
alloys. 

Thesis (M.S). 

A. Parakka. 14 May 91, 99p IS-T-1562 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 


The study of bimetallic alloys is of great interest be- 
cause of their wide use in industry catalysts. Catalytic 
properties of material are very much dictated by their 
surface properties. Surface segregation-the phenome- 
non where the surface concentration of one of the 
species differs from that in the bulk-in such bimetallic 
alloys is then of great importance since surface prop- 
erties are greatly affected by the surface composition. 
Several theories have been forwarded to predict which 
component of the alloy is expected to segregate to the 
surface in such binary alloys. In this report, the EXAFS 
analysis of a nickel-platinum alloy system is discussed. 
Data Acquisition, data analysis, results, and a discus- 
sion are topics presented in this report. 


156,035 
DE91012714/GAR PC A03/MF A01 
Michigan State Univ., East Lansing. Dept. of Metallur- 
yy. Mechanics and Material Science. 

ftening mechanisms and microstructural insta- 
bilities during high temperature, low cycle fatigue 
of Ni, Ni3Al and their metal matrix composites. 
Progress report, June 1, 1990-September 30, 1990. 
D. S. Grummon, and G. Gottstein. 30 Sep 90, 22p 
DOE/ER/45205-6 
Contract FG02-85ER45205 
Sponsored by Department of Energy, Washington, DC. 


This report summarizes work done during the period of 
June ist, 1990 to September 30, 1990. Progress is dis- 
cussed in the following areas: modification of rein- 
forcements for aluminide matrix composites, dynamic 
recrystallization and microstructure development, 
computer modelling of microstructural stability, texture 
development during dynamic recrystallization, and 
creep in Ni(sub 3)AlI. (ERA citation 16:020770) 


156,036 

DE91012736/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Effects of residual stresses on the fracture tough- 
ness of Zircaloy-2 tubes. 

H. P. Mohamadian, A. R. Mirshams, and M. E. 
oon May 91, 29p PNL-SA-18689, CONF- 
910591 

Contract ACO6-76RLO1 830 

Conference on the practical applications of residual 
stress technology, Indianapolis, IN (USA), 15-17 May 
1991 | as by Department of Energy, Washing- 
ton, 





Data applicable to evaluating the fracture toughness of 
Zircaloy-2 pressure tubes were evaluated according to 
the criteria in ASTM Standards E399 and E813. It was 
found that the data did not meet the criteria specified 
in the standards, thus making it necessary to account 
for residual stress in determining the fracture tough- 
ness of the tubes. Therefore, residual stress in pres- 
sure tube specimens was experimentally determined 
to allow the incorporation of residual stresses in the 
calculation of fracture toughness. Sections of as fabri- 
cated 82.5 mm OD Zircaloy-2 tubes in the 30% cold 
worked condition were used in testing. Electrochemi- 
cal Machining (ECM) was used to remove material 
from the interior of the tube, while measuring the re- 
sulting change in strain on the exterior of the tube with 
delta rosette strain gages. Utilization of this technique 
to reduce the cross sectional area of a tube without 
introducing additional stresses offers an accurate pro- 
cedure for obtaining data to calculate the residual 
stress distribution. Assuming elastic anisotropy, the 
stress equations developed by Voyiadjis, Kiousis, and 
Hartley were used to determine the residual tangential, 
radial, and longitudinal stresses as a function of wall 
thickness. Additionally, these equations allow the de- 
termination of the shear stress and subsequently the 
principal stress profiles. It was found that the meas- 
ured residual stress level was high enough that it must 
be accounted for when determining the fracture tough- 
ness of the subject Zircaloy-2 tubes. 7 refs., 7 figs. 


156,037 

DE91012950/GAR 

Oak Ridge National Lab., TN. 
Irradiation creep by climb-enabled glide driven by 
transient point defect processes. 

L. K. Mansur. 1991, 20p CONF-9105130-1 

Contract AC05-840R21400 

International conference on physics of irradiation ef- 
fects in metals, Siofok (Hungary), 20-24 May 1991. 
Sponsored by Department of Energy, Washington, DC. 
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Irradiation creep takes place over a wide temperature 
range by processes fundamentally different from ther- 
mal creep. In recent work it has been shown that tran- 
sients and spatial inhomogeneities in point defect 
fluxes are important in driving irradiation creep. Earlier 
theoretical work had centered on the contributions of 
quasi-stationary and uniform point defect concentra- 
tions to creep. In the present paper, mechanisms that 
depend in an essential way on these inconstancies are 
emphasized. Creep by climb-enabled glide driven by 
startup-induced, glide-induced, and cascade-induced 
mechanisms are explored. Calculated results are pre- 
sented and compared with experimental data. 13 refs., 
5 figs. 


156,038 

DE91013134/GAR PC A03/MF A01 
Sandia National Labs., Livermore, CA. 

Interim report: Compendium of material test re- 
sults on HY-100 and pseudo HY-100 metais in sup- 
port of United States Navy programs. 

Progress rept. 

S. L. Brandon, and K. L. Lee. Apr 91, 43p SAND-91- 
8213 

Contract AC04-76DR00789 

Sponsored by Department of Energy, Washington, DC. 


This report documents the status of ongoing tests per- 
formed to construct a material database for use in 
structural analysis codes. Room temperature uniaxial 
tension and compression tests were performed to 
quantify isotropy and strain-rate sensitivity at static 
rates. Notched tensile tests were performed to support 
development of the damage portion of coupled flow- 
damage constitutive models. Plate perforation tests 
were also performed to be compared with future ana- 
lytical predictions. Limited quantities of the pseudo HY- 
100 material permitted only a subset of such tests. 
Future tests are to include high-rate compression for 
improved strain-rate sensitivity modeling at anticipated 
service conditions, and elevated temperature com- 
pression testing for improved modeling of potential 
material softening due to adiabatic heating. 3 refs., 11 
figs. 
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156,039 

DE91013349/GAR 

Los Alamos National Lab., NM. 
DataShoP: A database of weak-shock constitutive 
data. 

D. L. Tonks. May 91, 145p LA-12068-MS 

Contract W-7405-ENG-36 ; 
Sponsored by Department of Energy, Washington, DC. 


Experimental velocity profiles for weak shock waves of 
a variety of metals are analyzed to determine the plas- 
tic strain, plastic strain rate, and deviatoric stress 
through the shock front. (A weak shock wave is one 
that is not yet overdriven, i.e. it has an elastic precur- 
sor.) A steady-wave weak shock analysis is used for 
most of the data. in some cases a numerical charac- 
teristics-code calculation is used to correct for reflec- 
tions created when the steady wave passes through a 
sample-window interface or reflects from a free sur- 
face. (The effects of a sample-window interface are 
minor for windows closely matched in impedance to 
the sample.) The data are collected here in the form of 
the DataShoP database: Data (from) Sho(ckwave) 
P(rofiles). The data are presented in the form of both 
figures and tables. The tables are available on request 
on a floppy disk. The collection of data here is a reposi- 
tory of basic material high-strain-rate information for 
the modeler or theorist. Wave propagation calculations 
and other such analysis have already been performed 
leaving the user free to concentrate on questions of 
basic material behavior. 68 refs., 57 figs., 32 tabs. 
(ERA citation 16:020722) 


156,040 

DE91013357/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Assessment of the propensity for spark genera- 
tion during normal operation of the H1571 tilted 
spring stand. 

J. P. Lucas. Apr 91, 26p SAND-91-8205 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


An investigation was conducted to assess the propen- 
sity for spark generation as a result of impact contact 
between metallic materials. This study was motivated 
by the desire to determine whether or not incendiary 
sparking has occurred during routine operation of the 
H1571 tilted spring stand. Spark generation presents a 
hazard because of the potentially ignitable matter that 
is discharged from the payload package of the H1571 
during normal functioning. Testing of various material 
combinations under different impact conditions was 
not performed explicitly in order to obtain spark gen- 
eration information for the H1571; rather, the results of 
previous external investigations were relied upon to re- 
solve concerns regarding spark generation of the ap- 
paratus. Specifically, test conditions and spark genera- 
tion results from impact between light metals and steel 
from the technical literature were analyzed and com- 
pared to the impact conditions which occur during op- 
eration of the H1571. Several factors were revealed 
which played consequential roles in influencing the 
tendency for sparking. The magnitude of the impact 
energy, the surface condition (oxidation and rough- 
ness), the impact angle, the hardness, and material 
composition are all significant factors that affect spark 
propensity. By comparing these factors with conditions 
that exist in this case, it was possible to qualitatively 
assess the probability for spark generation during rou- 
tine operation of the H1571. Judging from the design, 
the materials used, the materials’ surface conditions, 
and the operation of the H1571 system, a spark gen- 
eration event was found to be virtually impossible. 13 
refs., 3 figs. 


156,041 
DE91013405/GAR 
Argonne National Lab., IL. 
Evolution of defect cluster distributions during ir- 
radiation. 

H. Wiedersich. May 91, 30p ANL/CP-72655, CONF- 
9105130-3 

Contract W-31109-ENG-38 

International conference on physics of irradiation ef- 
fects in metals, Siofok (Hungary), 20-24 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Defects produced by irradiation are often strongly spa- 
tially correlated. Energetic primary recoil atoms 
produce cascades with vacant lattice sites predomi- 
nantly in the central regions, and interstitial atoms at 
the periphery. A fraction of the defects produced form 
clusters during cascade events. Because of their spa- 
tial distribution more mobile interstitial atoms than va- 
cancies are released into the matrix following the cas- 
cade events. Populations of vacancy and interstitial 
clusters evolve towards quasi-steady-state distribu- 
tions. As long as vacancy clusters are thermally mod- 
erately stable, i.e., at temperatures below rapid self dif- 
fusion, an excess interstitial flux persists in the matrix; 
as a consequence, vacancy clusters formed in cas- 
cades shrink, and interstitial clusters grow. We exam- 
ine the evolution of these cluster distributions, and 
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their effects on sink strength and radiation-enhanced 
diffusion, as function of dose for irradiations at moder- 
ate temperatures. At temperatures at which thermal 
evaporation from vacancy clusters, can be neglected, 
the evolution of the cluster densities is characteristic of 
the primary recoil spectrum, but is independent of tem- 
perature or dose rate. The sink strength, radiation-en- 
hanced diffusion, as well as other consequences of 
the evolving distributions such as the imbalance of the 
interstitial and vacancy fluxes in the matrix, 
slowly-changing quasi-steady-state values in a fraction 
of one displacement per atom, although certain details 
of the cluster distributions, e.g., the dev it of 
large interstitial loops, require several dpa’s to ap- 
proach steady state values. 22 refs., 6 figs. 


156,042 


DE91014159/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Characterization of vacuum gas atomized Ni3Al 
powders alloyed with iron and chromium. 

R. N. Wright. Oct 88, 34p EGG-MS-8314 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The microstructure and degree of order in vacuum gas 
atomized powders of alloys based on Ni(sub 3)Ai have 
been characterized using optical and scanning elec- 
tron microscopy, and x-ray diffraction. The powders 
were generally spherical with an aver. particle size 
of (approximately)60 (mu)m. The solidification micros- 
tructures was a mixture of cellular and dendritic mor- 
phologies. The average cell or dendrite arm i 
increased linearly with increasing particle size from 1 
to 90 (mu)m and saturated for article sizes. A 
binary alloy containing 22.3 at. % Al had very little 
quenched in disorder. Increasing the alloying content 
with additions of iron and chromium increased the 
amount of disorder in the as-quenched powder. The 
disorder appears to be a result of wrong atomic site 
occupancy as well as of a high density of antiphase 
boundaries. (ERA citation 16:020712) 


156,043 


DE91736365/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique du Solide et de 
Resonance Magnetique. 

Hybridization and crystal field in YbPd2Si2. 

P. Bonville, J. Hammann, J. A. H , P. Imbert, 
and G. Jehanno. 1990, 19p CEA-CONF-10281, 
CONF-900751 

International conference on valence fluctuations (6th), 
Rio de Janeiro (Brazil), 9-13 Jul 1990. 

U.S. Sales Only. 


Experimental data in the Kondo lattice YbPd(sub 
2)Si(sub 2) is compared with the results of a hybridisa- 
tion model, based on the large-degeneracy expansion 
approximation, which takes into account the crystal 
field level splittings of the Yb ion. We show that satis- 
factory agreement is obtained with a unique set of 
crystal field and hybridisation parameters. (ERA cita- 
tion 16:004290) 


156,044 


DE91769506/GAR PC A03/MF A01 
ENEA, Bologna (Italy). 

Simulazione numerica mediante il codice ABAQUS 
(vers. 4.7.1) di un caso di estrusione 

trica inversa in una billetta cilindrica in lega di allu- 
minio. (Axial-symmetric inverse extrusion of in- 
drical aluminium alloy billet: ABAQUS (version 
4.7.1.) numerical simulation). 

R. Forghieri, and L. Martelli. 1990, 31p ENEA-RT- 
INN-90-04, RT/INN-90-04 

In Italian. 

U.S. Sales Only. 


The renewed interest in inverse extrusion processes is 
due mainly to the almost complete elimination of wall 
friction. This implies reductions in extrusion pressure, 
greater plate velocity and the possibility of extruding 
larger billets. This paper illustrates axial-symmetric in- 
verse extrusion applied to a cylindrical aluminium alloy 
2024 billet at a constant temperature of 450 degrees 
C. The simulation is carried out with the use of the 
ABAQUS (version 4.7.1.) finite element structural code 
for metal forming problems. Wail friction is considered 
negligible and the analysis considers elastic-viscous- 
plastic behaviour. 
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156,045 
N91-24159/6/GAR 
(Order as N91-24157/0/GAR, PC A04/MF 
A01) 


Wichita State Univ., KS. 

Effect of Surface Generated Scratches on the Fa- 
tigue Life of Aerospace Materials. 

J. E. Talia, B. Bahr, and H. M. Lankarani. Dec 90, 6p 
In Its Program Plans for Aviation Safety Research 6 p. 


The objective of this proposed investigation is to study 
the effect that small surface generated scratches have 
on the cyclic deformation as well as the crack nuclea- 
tion and propagation behavior of aluminum alloy poly- 
crystals, particularly under low cycle fatigue condi- 
tions. Experiments will provide information on the rele- 
vant deformation and fracture resistance parameters 
such as cyclic stress strain curve, number of cycles 
required to generate a surface crack of certain length, 
and number of cycles to failure, while indicating the 
dependence of these parameters on the applied 
stress. The fatigue properties will be correlated with 
micro-structural defects to study the modes and mech- 
anisms of the influence of scratches on crack forma- 
tion and growth. 


156,046 

N91-24402/0/GAR 

Martin Marietta Labs., Baltimore, MD. 
Mechanisns of Dispersion Strengthening and 
Fracture in Al-Based Xd(Tm) Alloys, Part 1. 

Final Repcrt. 

R. M. Aikin. Sep 90, 153p NAS 1.26:4365, MML-TR- 
63C, NASA-CR-4365 

Contract NAS1-18531 


The influence of reinforcement size, volume fraction, 
and matrix deformation behavior on room and elevat- 
ed temperature strength; the fracture toughness; and 
the fatigue crack growth rate of metal matrix compos- 
ites of Al-4(pct)Cu-1.5(pct)Mg with TiB2 were exam- 
ined. The influence of reinforcement volume fraction 
was also examined for pure aluminum with TiB2. 
Higher TiB2 volume fractions increased the tensile 
yield strength at both room and elevated tempera- 
tures, and reduced the elongation to fracture. Tensile 
tests also indicate that small particles provided a 
greater increase in strength for a given volume fraction 
than larger particles, whereas elongation to fracture 
appeared to be insensitive to reinforcement size. Inter- 
particle spacing appears to be the factor that controls 
the strength of these alloys, with the exact nature of 
the dependence relying on the nature of dislocation 
slip in the matrix (planar vs. diffuse). The isothermal 
aging response of the precipitation strengthened Al- 
4(pct)Cu-1.5(pct)Mg alloys was not accelerated by the 
presence of TiB2. Cold work prior to artificial aging cre- 
ated additional geometrically necessary dislocations 
which serve as heterogeneous nucleation sites leading 
to accelerated aging, a finer precipitate size, and an 
increase in the strength of the alloy. 
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156,047 
N91-24404/6/GAR PC A06/MF A01 
Martin Marietta Labs., Baltimore, MD. 

Evaluation of the Microstructure of Al-Cu-Li-Ag- 
Mg Weidalite (Tm) Alloys, Part 4. 

Final Report, Jun. 1989 - Oct. 1990. 

J. R. Pickens, K. S. Kumar, S. A. Brown, and F. W. 
Gayle. May 91, 108p NAS 1.26:4368, MML-TR-90- 
69C-PT-4, NASA-CR-4368 

Contract NAS1-18531 


No abstract available. 


156,048 
N91-24405/3/GAR 
(Order as N91-24404/6/GAR, PC A06/MF 
A01) 


Martin Marietta Labs., Baltimore, MD. 

Natural Aging and Reversion Behavior of Al-Cu-Li- 

Ag-Mg Alloy Weldalite (Tm) 049. 

“ — F. H. Heubaum, and J. R. Pickens. May 
1, 15p 

In Its Evaluation of the Microstructure of al-Cu-Li-Ag- 

MG Weldalite (Tm) Alloys, Part 4 p 12-26. 


This study was initiated to understand the natural 
aging and reversion behavior of Weldalite (trademark) 
049 in tempers without cold work. Of particular interest 
are: (1) the microstructural basis for the high strength 
in the T4 condition; (2) an explanation of the reversion 
phenomenon; and (3) the effect of re-aging at room 
temperature after a reversion treatment. Mechanical 
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properties were measured and transmission electron 
microscopy (TEM) analysis performed at various 
stages of microstructural development during aging, 
reversion, and subsequent re-aging. 


156,049 
N91-24406/1/GAR 

(Order as N91-24404/6/GAR, PC A06/MF 

A01) 
Martin Marietta Labs., Baltimore, MD. 
Structure and Properties During Aging of an Al-Cu- 
Li-Ag-Mg Alloy, Weldalite (Tm) 049. 
a W. Gayle, F. H. Heubaum, and J. R. Pickens. May 
1, 14 

In Its Evaluation of the Microstructure of Al-Cu-Li-Ag- 
Mg Weldalite (Tm) Alloys, Part 4 p 27-40. Sponsored in 
Part by National Inst. Of Standards and Technology. 


An Al-Cu-Li-Ag-Mg alloy, Weldalite (trademark) 049, 
was recently introduced as an ultra-high strength alloy 
(7000 MPa yield strength in artificially aged tempers) 
with good weldability. In addition, the alloy exhibits an 
extraordinary natural aging response (440 MPa yield 
strength (YS) in the unstretch condition) and a high 
ductility reversion condition which may be useful as a 
cold-forming temper. In contrast to other Al-Li alloys, 
these properties can essentially be obtained with or 
without a stretch or other coldworking operation prior 
to aging. Preliminary studies have revealed that the T4 
temper (no stretch, natural age) is strengthened by a 
combination of GP zones and delta prime (AI3Li). The 
T6 temper (no stretch, aged at 180 C to peak strength) 
was reported to be strengthened primarily by T(sub 1) 
phase (Al2CuLi) with a minor presence of a theta prime 
like (Al2Cu) phase. On the other hand, a similar but 
lower solute containing alloy was reported to contain 
omega, (stoichiometry unknown), theta prime, and S 
prime in the peak strength condition. The purpose of 
this study is to further elucidate the strengthening 
phases in Weldalite (trademark) 049 in the unstretched 
tempers, and to follow the development of the micros- 
tructure from the T4 temper through reversion (180 C 
for 5 to 45 minutes) to the T6 temper. 


156,050 
N91-24407/9/GAR 
(Order as N91-24404/6/GAR, PC A06/MF 


A01) 
Martin Marietta Labs., Baltimore, MD. 
Effect of a Prior Stretch on the Aging Response of 
an Al-Cu-Li-Ag-Mg-Zr Alloy. 
K. S. Kumar, S. A. Brown, and J. R. Pickens. May 91, 
14p 
In Its Evaluation of the Microstructure of Al-Cu-Li-Ag- 
Mg Weldalite (Tm) Alloys, Part 4 p 41-54. 


Recently, a family of Al-Cu-Li alloys containing minor 
amounts of Ag, Mg, and Zr and having desirable com- 
binations of strength and toughness were developed. 
The Weldalite (trademark) alloys exhibit a unique char- 
acteristic in that with or without a prior stretch, they 
obtain significant strength-ductility combinations upon 
natural and artificial aging. The ultra-high strength (ap- 
proximately 690 MPa yield strength) in the peak-aged 
tempers (T6 and T8) were primarily attributed to the 
extremely fine T(sub 1) (Al2CuLi) or T(sub 1)-type pre- 
cipitates that occur in these alloys during artificial 
aging, whereas the significant natural aging response 
observed is attributed to strengthening from delta 
prime (AI3Li) and GP zones. In recent work, the aging 
behavior of an Al-Cu-Li-Ag-Mg alloy without a prior 
stretch was followed microstructurally from the T4 to 
the T6 condition. Commercial extrusions, rolled plates, 
and sheets of Al-Cu-Li alloys are typically subjected to 
a stretching operation before artificial aging to straight- 
en the extrusions and, more importantly, introduce dis- 
locations to simulate precipitation of strengthening 
phases such as T(sub 1) by providing relatively low- 
energy nucleation sites. The goals of this study are to 
examine the microstructure that evolves during aging 
of an alloy that was stretch after solution treatment 
and to compare the observations with those for the 
unstretched alloy. 


156,051 
N91-24408/7/GAR 

(Order as N91-24404/6/GAR, PC A06/MF 

A01) 

Martin Marietta Labs., Baltimore, MD. 
Microstructural Evolution During Aging of an Al- 
Cu-Li-Ag-Mg-Zr Alloy. 
K. S. Kumar, S. A. Brown, and J. R. Pickens. May 91, 


32p 
In Its Evaluation of the Microstructure of Al-Cu-Li-Ag- 
Mg Weldalite (Tm) Alloys, Part 4 p 55-88. 


Alloys in the Al-Cu-Li Ag-Mg subsystem were devel- 
oped that exhibit desirable combinations of strength 
and ductility. These Weldalite (trademark) alloys, are 
unique for Al-Cu-Li alloys in that with or without a prior 
cold stretching operation, they obtain excellent 
strength-ductility combinations upon natural and artifi- 
cial aging. This is significant because it enables com- 
plex, near-net shape products such as forgings and 
super plastically formed parts to be heat treated to 
ultra-high strengths. On the other hand, commercial 
extrusions, rolled plates and sheets of other Al-Cu-Li 
alloys are typically subjected to a cold stretching oper- 
ation before artificial aging to the highest strength tem- 
pers to introduce dislocations that provide low-energy 
nucleation sites for strengthening precipitates such as 
the T(sub 1) phase. The variation in yield strength (YS) 
with Li content in the near-peak aged condition for 
these Weldalite (trademark) alloys and the associated 
microstructures were examined, and the results are 
discussed. 


156,052 
N91-24409/5/GAR 

(Order as N91-24404/6/GAR, PC A06/MF 

A01) 

Martin Marietta Labs., Baltimore, MD. 
High Resolution Electron Microscopy Study of a 
High Cu Variant of Weldalite (Tm) 049 and a High 
Strength Al-Cu-Ag-Mg-Zr Alloy. 
R. A. Herring, F. W. Gayle, and J. R. Pickens. May 
91, 15p 
In Its Evaluation of the Microstructure of Al-Cu-Li-Ag- 
me errs (Tm) Alloys, Part 4 p 89-103. Sponsored 
in Part by National Inst. Of Standards and Technology. 


Weldalite (trademark) 049 is an Al-Cu-Li-Ag-Mg alloy 
that is strengthened in artificially aged tempers primari- 
ly by very thin plate-like precipitates lying on the set of 
(111) matrix planes. This precipitate might be expect- 
ed to be the T(sub 1) phase, Al2CuLi, which has been 
observed in Al-Cu-Li alloys. However, in several ways 
this precipitate is similar to the omega phase which 
also appears as the set of (111) planes plates and is 
found in Al-Cu-Ag-Mg alloys. The study was undertak- 
en to identify the set of (111) planes precipitate or pre- 
cipitates in Weldalite (trademark) 049 in the T8 
(stretched and artificially aged) temper, and to deter- 
mine whether T(sub 1), omega, or some other phase is 
primarily responsible for the high strength (i.e., 700 
MPa tensile strength) in this Al-Cu-Li-Ag-Mg alloy. 


156,053 

PB91-217588/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Corrosion Fatigue Crack Arrest in Aluminium 
Alloys. (Symposium feo 

R. J. H. Wanhill, and L. Schra. 4 Aug 88, 43p NLR- 
MP-88050-U 

See also N88-15230. Presented at the ASTM Sympo- 
sium on Evaluation Techniques in Fractography, Atlan- 
ta, GA. in November 1988. Sponsored by Nederlands 
Inst. voor Vliegtuigontwikkeling en Ruimtevaart, Delft. 


The economic life of airframes is a determined by 
widespread initiation and growth of fatigue cracks at 
low stress intensities. Any factor reducing the low 
stress intensity fatigue damage rate could, if controlla- 
ble, increase the structural durability. One such factor 
is corrosion fatigue crack arrest. Corrosion product 
build-up within a crack can lead to retardation or arrest 
of fatigue cracks that would readily grow in air. Corro- 
sion fatigue crack retardation and arrest in two high 
strength aluminium alloys was investigated. Results in- 
dicate that two mutually competitive processes, hydro- 
gen embrittlement and crack tip blocking by corrosion 
products, have opposing effects on low stress intensity 
fatigue. Crack blocking is dominant at the lowest 
stress intensities. Prospects for enhancing corrosion 
fatigue crack arrest, and hence the durability of aircraft 
structures, are reasonable. It is suggested that multi- 
functional inhibitors could be added to the environ- 
ment and metal surface treatments to promote corro- 
sion product build-up and prevent hydrogen entry at 
the crack tip. 


Plastics 


156,054 


AD-A236 741/5/GAR PC A03/MF A01 





Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Mechanics and Materials Science. 
es Effects on Phase 1 Poly(vinylidene fluo- 


le). 
Technical rept. 
Y. Takase, J. |. Scheinbeim, and B. A. Newman. May 
91, 31p Rept no. TR-18 
Contract N00014-88-K-0122 


The effects of annealing temperatures on stretched 
poly(vinylidene fluoride) films were systematically 
Studied from the ‘as-received’ condition up to the melt- 
ing range (180 C). X-ray diffraction studies indicate that 
the annealing process brings about better chain pack- 
ing and increased crystallite perfection. The elastic 
modulus and piezoelectric strain and stress constants, 
d31 and e31, decrease as the annealing temperature, 
Ta, increases up to 160 C, while the remnant polariza- 
tion, Pr, remains almost constant. Some of these char- 
acteristics may be interpreted in terms of a morpholog- 
ical transformation of microfibrils. 


156,055 

AD-A236 808/2/GAR PC A04/MF A01 
Rutgers - The State Univ., Piscataway, NJ. Dept. of 
Mechanics and Materials Science. 

Effect of Annealing on the Ferroelectric Behavior 
of Nylon 7 and Nylon 11. 

Technical rept. 

J. W. Lee, Y. Takase, B. A. Newman, and J. I. 
Scheinbeim. May 91, 64p Rept no. TR-21 

Contract N00014-88-K-0122 


We have recently discovered that melt quenched and 
cold- drawn nylon 11 films exhibit very clear ferroelec- 
tric hysteresis behavior. In the present study, a reman- 
ent polarization as high as 86 mC/m2 has been found 
in nylon 7 samples; this is significantly higher than that 
usually observed in poly(vinylidene fluoride) films. The 
effect of annealing on the electric displacement, D, vs. 
electric field, E, characteristics of both nylon 11 and 7 
films have been studied and show an increased coer- 
cive field (62 to 115 MV/m for nylon 11 and 79 to 97 
MV/m for nylon 7) and a decreased remanent polar- 
ization (51 to 17.3 mC/m2 for nylon 11 to 86 to 70.5 
mC/m2 for nylon 7) with increasing annealing temper- 
ature, 25 C to 145C. 


156,056 
AD-A237 001/3/GAR PC A03/MF A01 
Rutgers - The State Univ., Piscataway, NJ. Coll. of En- 
ineering. 
ffect of TCP Doping on the Remnant Polarization 
-4 Uniaxially Oriented Poly(vinylidene Fiuoride) 
ms. 
Technical rept. 
Y. Takase, J. |. Scheinbeim, and B. A. Newman. May 
91, 31p Rept no. TR-16 
Contract NO00014-88-K-0122 


Uniaxially stretched films of poly (vinylidene fluoride) 
were doped (1 wt. %)with plasticizer, tricrecyl phos- 
phate (TCP). This slight doping with TCP was found to 
enhance the amount of remnant polarization in the 
region of low poling fields and high poling fields. The 
pyroelectric coefficient has shown that the doping en- 
hances a quite stable (up to about 140 C) remnant po- 
larization after high field poling. 


156,057 

AD-A237 013/8/GAR PC A03/MF A01 
Rutgers - The State Univ., Piscataway, NJ. Dept. of 
Mechanics and Materials Science. 

Effect of Water Content on the Piezoelectric Prop- 
erties of Nylon 11 and Nylon 7. 

Technical rept. 

B. A. Newman, K. G. Kim, and J. |. Scheinbeim. May 


91, 22p 
Contract NO0014-88-K-0122 


Studies of the piezoelectric properties of odd num- 
bered nylons such as Nylon 11 and Nylon 7 are impor- 
tant, not only in their own right, but because they pro- 
vide a way to examine the generality of concepts put 
forward to explain the piezoelectric and pyroelectric 
properties of poly(vinylidene fluoride) films. Over the 
past several years, a series of studies of Nylon 11 and 
Nylon 7 have been carried out. In a recent study appro- 
priate sample preparation and poling techniques were 
described, which gave rise to mechanically unoriented 
but polarized films of Nylon 11 with values of the piezo- 
electric strain coefficient, d31, as high as 7.1 pc/n. 


156,058 
DE91011496/GAR PC A03/MF A01 


Sandia National Labs., Albuquerque, NM. 

Mechanical modeling of stress generation during 
cure of encapsulating resins. 

R. R. Lagasse, R. S. Chambers, T. R. Guess, D. J. 
Plazek, and C. Bero. 1991, 21p SAND-90-3033C, 
CONF-910406-4 

Contract AC04-76DP00789 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


We have developed a numerical model for calculating 
stresses generated during cure of shrinking encapsu- 
lating resins. Mechanical modeling of polymer encap- 
sulated electronic devices usually focuses on stress 
generated during cooling after cure. The stress devel- 
oped during cure, due to shrinkage of the encapsulant, 
is normally neglected. That assumption is valid if both 
the shear and bulk moduli of the encapsulant at the 
cure temperature are negligible with respect to the 
moduli at lower temperatures. Our measurements on a 
model epoxy encapsulant show that the shear modu- 
lus during cure, varying from 0 to 6 MPa, is at least 100 
times smaller than that at ambient temperature. In con- 
trast, the bulk modulus at the cure temperature is only 
2.5 times smaller. Since the bulk modulus during cure 
cannot be neglected, significant stress can be pro- 
duced if volume shrinkage is constrained by a stiff 
mold or embedded elements. In fact, mechanical fail- 
ure of encapsulating materials during cure has been 
evident in some of our experiments. Using measure- 
ments of shear and bulk moduli plus volume shrinkage 
as inputs to a finite element model, we have success- 
fully predicted the shrinkage strains and stresses de- 
veloped during cure of a model epoxy resin inside a 
cylindrical tube. Consideration of cure shrinkage stress 
has led to a process modification that appears to 
reduce mechanical failures in a real encapsulated 
device. 6 refs., 6 figs. 


156,059 


DE91012072/GAR 

Oak Ridge National Lab., TN. 
Near crack tip transverse strain effects estimated 
with a large strain hollow cylinder analogy. 

J. G. Merkle. 1991, 44p CONF-910624-1 

Contract AC05-840R21400 

National symposium on fracture mechanics (23rd), 
College Station, TX (USA), 18-20 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 
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‘In order to study effects of constraint on fracture 


toughness, it is important to select the right location 
within the crack-tip field for investigation. In 1950 Hill 
postulated that close to a circular notch tip the princi- 
pal stress directions would be radial and circumferen- 
tial, so that the plastic slip lines (maximum shear stress 
trajectories) would be logarithmic spirals. The resulting 
equation for stress normal to the notch symmetry 
plane, neglecting strain hardening, was identical to 
that for the circumferential stress near the bore of an 
ideally plastic thick-walled hollow cylinder under exter- 
nal radial tension, because the relevant geometries 
are identical. In 1969, Rice and Johnson developed a 
near crack-tip, plane strain, large-strain rigid-plastic 
analysis considering strain hardening and assuming an 
infinitely sharp initial crack tip. Shortly afterwards, 
Merkle, following Hill’s suggestion, proposed an ap- 
proximate analysis of the stresses and strains ahead 
of a blunted crack tip on the plane of symmetry, based 
on a circular blunted crack tip. The analysis amounted 
to a hollow cylinder analogy, including the effects of 
strain hardening. The original hollow cylinder analogy 
was based on small strain theory, and the calculated 
strain distributions did not agree well with the Rice and 
Johnson results very near the blunted crack tip. There- 
fore, the hollow cylinder analogy equations have been 
rederived, based on large strain theory, and the agree- 
ment with the Rice and Johnson results and other 
more recent numerical results is good. Calculations il- 
lustrate the effects of transverse strain on the principal 
stresses very close to a blunting crack tip and show 
that, theoretically, a singularity still exists at the tip of a 
blunting crack. 10 refs., 9 figs. (ERA citation 
16:020830) 
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DE91012353/GAR 
Lawrence Berkeley Lab., CA. 
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Plastics 


Study of copper diffusion into polyimides by opti- 
| second harmonic tion. . 


ca ha genera 
J. Y. Zhang, Y. R. Shen, D. S. Soane, and D. 
—— Aug 90, 17p LBL-29684, CONF- 


Contract AC03-76SF00098 

Electronic materials and processing congress (3rd), 
San Francisco, CA (USA), 20-24 Aug 1990. Sponsored 
by Department of Energy, Washington, DC. 


Formation of Cu clusters deposited on polyimide and 
their diffusion into polyimide have been studied in-situ 
by the surface-sensitive second harmonic generation 
technique. The diffusion coefficients of Cu clusters 
were measured and compared with those for atomic 
Cu. The effectiveness of a titanium (Ti) intermediate 
layer in preventing Cu diffusion into P| was also investi- 
gated. It was found that an atomic layer of Ti was al- 
ready sufficient for arresting the diffusion process. 15 
refs., 5 figs. 


156,061 

DE91012655/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Subgap absorption in conj 

M. Sinclair, C. H. Seager, D. McBranch, A. J. wor 
and G. L. Baker. 1991, 16p SAND-90-3023C, CONF- 
910406-10 

Contract AC04-76DP00789 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Along with X(sup (3)), the magnitude of the optical ab- 
sorption in the transparent window below the principal 
absorption is an important parameter which will 
ultimately determine the utility of conjugated polymers 
in active integrated optical devices. With an 

tance sensitivity of < 10(sup (minus)5), Photothermal 
Deflection Spectroscopy (PDS) is ideal for determining 
the absorption coefficients of thin films of “transpar- 
ent” materials. We have used PDS to measure the op- 
tical absorption spectra of the conjugated polymers 
poly(1,4-phenylene-vinylene) (and derivitives) and po- 
lydiacetylene-4BCMU in the spectral region from 0.55 
eV to 3 eV. Our spectra show that the shape of the 
absorption edge varies considerably from polymer to 
polymer, with polydiacetylene-4BCMU having the 
steepest absorption edge. The minimum absorption 
coefficients measured varied somewhat with sample 
age and quality, but were typically in the range 1 
cm(sup (minus)1) to 10 cm(sup (minus)1). In the region 
below 1 eV, overtones of C-H stretching modes were 
observed, indicating that further improvements in 
transparency in this spectral region might be achieved 
via deuteration of fluorination. 11 refs., 4 figs. 


156,062 

DE91012777/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Hugoniot measurements on a slurry of finely divid- 
ed tungsten and plastic. 

G. R. Gathers, H. H. Chau, J. E. Osher, and R. C. 
Weingart. May 91, 19p UCRL-JC-105901, CONF- 
9107105-4 

Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A previous paper reported hugoniot measurements on 
a two-phase material consisting of a matrix and an em- 
bedded material (silica- phenolic) using the LLNL elec- 
tric gun facility. The results showed a good bit of scat- 
ter in the measurements. This was attributed to the 
grossly heterogeneous nature of the material. Meas- 
urements have since been made on a slurry of finely 
divided tungsten powder in a plastic, greatly reducing 
the scale of the inhomogeneity. The results show 
greatly reduced scatter, as expected from the above 
interpretation. 4 refs., 2 figs. 


156,063 

DE91012864/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Durability of meric materials used in zinc/bro- 
mine flow batte 

C. Arnold. 1991, 30p SAND-91-1096C, CONF- 
910801-2 

Contract AC04-76DP00789 

Intersociety energy conversion engineering (IECE) 
conference (26th), Boston, MA (USA), 3-9 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 
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The lifetimes of zinc/bromine flow batteries may be 
limited by the durability of components which are fabri- 
cated from thermoplastic materials and exposed to the 
en pen electrolyte. Examples of such 
components are flowframes and carbon-filled plastic 
electrodes. In early versions of the zinc/bromine bat- 
tery, flowframes and electrodes were made from poly- 
propylene and copolymers of propylene and ethylene. 
In later versions of the zinc/bromine battery, poly(vinyl 
chloride) (PVC) was used as the material to fabricate 
flowframes and polyethylene was used as the material 
used to fabricate both flowframes and electrodes. We 
found that carbon-plastic electrodes made from poly- 
propylene or polypropylene rich copolymers were 
swelled and chemically attacked by the bromine-con- 
taining electrolytes. As a result, warpage occurred and 
the battery failed. On the basis of accelerated aging 
studies we estimated the lifetimes of the electrode and 
its polypropylene based component to be 96 and 10 
months, respectively. The enhanced stability of the 
electrode was attributed to the presence of carbon 
which is known to be an antioxidant for thermoxidation. 
In accelerated exposure tests, bromine-containing 
electrolytes were also found to attack and leach out 
the additives used in PVC flowframes. PVC itself was 
only slightly degraded by the electrolyte. A commercial 
fluorocarbon, Tefzel(sup R), which contains no addi- 
tives, was determined to be stable in bromine-contain- 
ing electrolytes and is recommended as a replacement 
for PVC. Currently, aging studies on carbon-filled poly” 
ethylene electrodes are in progress. 15 refs., 11 figs., 1 
tab. (ERA citation 16:020286) 


156,064 
DE91012867/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Response of the polymers KEL-F, polysulfone, 
high density potyebey lene and polymethyimetha- 
_ to shock loading and release from 0.3 to 2.4 
a. 


M. U. Anderson. 1991, 15p SAND-91-0054C, CONF- 
910654-2 

Contract AC04-76DP00789 

American Physical Society (APS) topical conference 
on shock compression of condensed matter (7th), Wil- 
liamsburg, VA (USA), 17-20 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Bauer PVDF stress-rate gauge has been used to 
study the response of the cited polymers from meas- 
urements at the impact surface and “in-situ” at sample 
thicknesses of 1.5 and 3 mm. The PVDF stress- rate 
dependent piezoelectric output combined with appro- 
priate signal recording techniques allow accurate re- 
cording over the broad range of stress rates encoun- 
tered during shock compression of polymers. Strong 
viscous response effects are observed. The release 
velocity is found to increase strongly with pressure, 
and the release-rate history is recorded with PVDF as 
a _— function of pressure. 12 refs., 4 figs., 1 
tab. 


156,065 
DE91013229/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Shock compression of DuPont Detasheet at low 
stress. 

B. W. Asay, J. B. Ramsay, M. U. Anderson, and R. A. 
ae 1991, 15p LA-UR- 91-1612, CONF-9107105- 


Saentiile W-7405-ENG-36, AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored ‘by Depart- 
ment of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Detasheet is a DuPont-manufactured sheet exposure 
((rho)(sub 0) = 1. 48 g/cm(sup 3)) that consists of 
63% PETN and 8% nitrocellulose with various plasti- 
cizers and binders as the remainder. It is used exten- 
sively in metal forming and other industrial applica- 
tions, as well as in military applications. Its shock and 
initiation response are only incompletely understood. 
This paper presents the first full nonreactive Hugoniot 
- for Detasheet. To obtain the data, the piezoelec- 

very ores stress-rate gauge, polyvinylidine fluoride 
(PVDF), was used to measure the input and transmit- 
ted stress wave profiles and the transit times through 
the samples. Because of the response sensitivity of 
the PVDF gauge and the flexible nature of Detasheet, 
special procedures were developed to achieve inti- 
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mate contact with the gauges and samples while pre- 
serving a known sample thickness. The viscoplastic 
and initiation behavior of Detasheet were clearly ob- 
served by means of of the PVDF gauges. 8 refs., 3 
figs., 1 tab. 


156,066 
DE91014396/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Hugoniot study on PMMA manufactured by Poly- 
= Technology Corporation. 

D. Matthews, and L. J. Weirick. Feb 91, 26p 
SAND- 90-2402 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


A series of impact experiments on polymethyl methac- 
= jate (PMMA) manufactured by Polycast Technology 
rporation has recently been completed using a light 
gas gun. The intent of this work was to compare these 
Hugoniot data with those data from a previous study 
MMA manufactured by Rohm and Haas. The re- 
sults show that there are no significant differences in 
Hugoniot parameters for the two materials in the pres- 
sure range of 1.9 to 6.9 GPa. 8 refs., 10 figs., 3 tabs. 
(ERA citation 16:020877) 


156,067 

PB91-184879/GAR 

Battelle, Columbus, OH. 

Users’ Guide on and Technical Reference on 

— Heat Fusion Joining Polyethylene Gas 
pes. 

Mar 91, 103p--in 2v 

Set includes PB91-184887 and PB91-184895. Spon- 

sored by Gas Research Inst., Chicago, IL. 


No abstract available. 
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156,068 
DE90001494/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Geometrical structural properties in the selvedge 
region of surfaces of a. ov. Foreign trip 
report, July 21-September 30, 1 

D. M. Zehner. 16 Oct 89, 30p ORNL/FTR: 3418 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler was on foreign 
the Universitaet Erlangen- (uemnberg from July 24 to 
September 28, 1989. He participated in a collaborative 
research effort concerned with determining the sur- 
face properties of random alloys. The traveler visited 
four laboratories while in FRG and attended the 11th 
International Vacuum Congress and 7th International 
Conference on Solid Surfaces, where an invited paper 
was presented. Comments and observations related 
to interactions durin cue the visit are given, and examples 
of benefits provided to ongoing surface science re- 
search programs at ORNL are presented. (ERA cita- 
tion 15:000794) 


research assignment at 
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DE91012169/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Materials 
Science and Engineering. 

Structure and dynamics in low-dimensional guest 
poo solids. Progress report, June 1, 1990-May 31, 


J. Fischer. Apr 91, 16p DOE/ER/45254-5 
Contract FG02-86ER45254 
Sponsored by Department of Energy, Washington, DC. 


This progress report presents results from work during 
the period of June 1, 1990 through May 31st, 1991. 
Topics discussed include instrumentation, publica- 
tions, and personnel. Work areas discussed include: 
pressure-induced transitions in Li- and Ag-TiS(sub 2), 
hyper-dense a GIC’s, temperature-de- 
pendent x-ray structure of (CH)(sub x) and (CH)(sub 
2(sup x)): eb Ss to rotator phases i in short-chain al- 
kanes, trans-(CH)(sub x) at “high” pressure, “broken 
symmetries” in polymer intercalation channel lattices, 
high-resolution study of conductivity and cell potential 
vs. concentration in K-doped (CH)(sub x), “new” 


doped (CH)(sub xj) phases: ternary compounds and 
“amorphous” intercalation compounds, and vibration- 
al density states from inelastic neutron scattering. (JF). 
(ERA citation 16:020840) 


156,070 
DE91014098/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Substructure and electrical resistivity analyses of 
pure tungsten sheet. 

C. L. Trybus, C. H. Sellers, and R. A. Anderl. 1991, 
15p EGG-M-90504, CONF-910202-18 

Contract ACO7-761D01570 

Annual meeting and exhibition of the Minerals, Metals 
and Materials iety (TMS), New Orleans, LA (USA), 
17-21 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


The substructure of pure tungsten sheet (0.025 mm 
thick) is examined and quantified by transmission elec- 
tron microscopy (TEM). Dislocation populations and 
arrangements are evaluated for as-worked and various 
annealed conditions of the tungsten sheet. The 
worked (rolled) tungsten substructure was nonhomo- 
geneous, —* of areas of very high and low dis- 
location densities. These results are correlated to re- 
sistivity measurements of the tungsten sheet following 
thermal cycling to 1200(degrees)C to determine the 
substructural changes as a function of temperature. 
The comparison between the two characterization 
techniques is used to examine the relationship be- 
tween structural and electronic properties in tungsten. 
15 refs., 6 figs., 2 tabs. (ERA citation 16:020711) 


156,071 
N91-24312/1/GAR 

(Order as N91-24307/1/GAR, PC A12/MF 

A02 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
— Creep Fatigue Damage in 316 Stainless 
ee! 

M. A. Mcgaw. Apr 89, 5p 
In Its Structural integrity and Durability of Reusable 
Space Propulsion Systems p 33-37. 


The cumulative creep-fatigue damage behavior of 316 
stainless steel at 1500 F was experimentally estab- 
lished for the two-level loading cases of fatigue fol- 
lowed by fatigue, creep _— followed by fatigue, and 
fatigue followed by creep fatigue. The two-level load- 
ings were conducted such that the lower life (high 
strain) cycling was applied first for a controlled number 
of cycles and the higher life (low strain) cycling was 
conducted as the second level to failure. The target life 
levels in this study were 100 cycles to failure for both 
the fatigue and creep-fatigue lowlife loading, 5000 
cycles to failure for the higher life fatigue loading and 
10,000 cycles to failure for the higher life creep-fatigue 
loading. The failed specimens are being examined 
both fractographically and metallographically to ascer- 
tain the nature of the damaging mechanisms that pro- 
duced failure. Models of creep-fatigue damage accu- 
mulation are being evaluated and knowledge of the 
various damaging mechanisms is necessary to ensure 
pena predictive capability is instilled in the final failure 
model. 


156,072 
N91-24313/9/GAR 
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National 


02) 
Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Fatigue Behavior of a ee _— 
S. Kalluri, and M. A. Mcgaw. Apr 89, 6 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 39-44. 


A single-crystal superalloy, PWA 1480 is under consid- 
eration as a replacement material for the turbine 
blades of the high pressure fuel turbopump (HPFTP) of 
the space shuttle main engine (SSME). Three sepa- 
rate experimental programs were conducted to char- 
acterize the fatigue behavior of this alloy. Fatigue tests 
were conducted at room temperature (in air) and at 
1000 F (in vacuum) on smooth specimens machined 
from both cast bars and slabs. The data from all of 
these programs are consolidated to provide a broader 
characterization of the fatigue behavior of the _ 
crystal PWA 1480. The zero-mean-stress fatigue re 
tionships are expressed in terms of stress range 
versus cyclic life lines on log-log plots. Characteriza- 
tion of the fatigue behavior of (601) oriented PWA 





1480 single crystal under conditions of tensile mean 
stress was performed by using the unified approach 
fropoess by Heidmann. In this approach the fatigue 
ife is modified by a mean stress parameter so that a 
single life relationship can be used to represent both 
zero and tensile mean stress data. 


156,073 
N91-24316/2/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A02) 


) 
Carnegie-Mellon Univ., Pittsburgh, PA. 
Effect of Hydrogen on the Deformation Behavior 
of a Single Crystal Nickel-Base Superalloy. 
W. S. Walston, A. W. Thompson, and |. M. Bernstein. 
Apr 89, 8p 
In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 59-66. Sponsored by NASA. Lewis Research Center. 


The effect of hydrogen on the tensile deformation be- 
havior of PWA 1480 is presented. Tensile tests were 
interrupted at different plastic strain levels to observe 
the development of the dislocation structure. Trans- 
mission electron microscopy (TEM) foils were cut per- 
pendicular to the tensile axis to allow the deformation 
of both phases to be simultaneously observed as well 
as parallel to zone axes (Ill) to show the superdisloca- 
tions on their slip planes. Similar to other nickel-base 
superalloys, hydrogen was detrimental to the room 
temperature tensile properties of PWA 1480. There 
was little effect on strength, however the material was 
severely embrittled. Even without hydrogen, the elon- 

tion-to-failure was only approximately 3 percent. 

e tensile fracture surface was made up primarily of 
ductile voids with regions of cleavage fracture. These 
cleavage facets are the eutectic (gamma’) in the mi- 
crostructure. It was shown by quantitative fractography 
that hydrogen embrittles the eutectic (gamma’) and 
causes the crack path to seek out and fracture through 
the eutectic pooeee). There was two to three times 
the amount of cleavage on the fracture surface of the 
hydrogen-charged samples than on the surface of the 
uncharged samples. The effect of hydrogen can also 
be seen in the dislocation structure. There is a marked 
tendency for dislocation trapping in the gamma matrix 
with and without hydrogen at all plastic strain levels. 
Without hydrogen there is a high dislocation density in 
the gamma matrix leading to strain exhaustion in this 
region and failure through the matrix. The dislocation 
structure at failure with hydrogen is slightly different. 
The TEM foils cut parallel to zone axes (ill) showed 
dislocations wrapping around gamma precipitates. 
Zone axes (001) foils show that there is a lower dislo- 
cation density in the gamma matrix which can be 
linked to the effects of hydrogen on the fracture be- 
havior. The primary activity in the gamma precipitates 
is in the form of superlattice intrinsic stacking faults 
(SISFs). These faults have also been reported in other 
ordered alloys and superalloys. 


156,074 
N91-24317/0/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A02 


) 
Rockwell International, Canoga Park, CA. Rocketdyne 


Influence of Advanced Processing on PWA 1480. 
L. G. Fritzemeier, and G. D. Schnittgrund. Apr 89, 


13p 

In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 67-79. 


High thermal gradient casting of PWA 1480 was evalu- 
ated as an avenue for reducing the size of casting po- 
rosity. Hot isostatic pressing (HIP) was also employed 
for the elimination of casting pores. An alternate to the 
standard PWA 1480 coating plus diffusion bonding 
aging heat treatment cycle was also evaluated for po- 
tential improvements in the lage of interest to the 
Space Shuttle Main Engine (SSME) application. Mi- 
crostructural changes associated with the high thermal 
gradient casting process were quantified by measure- 
ment of the size and density of the casting porosity, 
the amount of retained casting eutectic, and dendrite 
arm spacings. The results of the advanced processing 
have shown an improvement in material microstruc- 
ture due to high thermal gradient casting. Improved ho- 
mogeneity of PWA 1480 is advantageous in providing 
an improved solution heat treatment window and, po- 
tentially, easier HIP. High thermal gradient casting im- 
proves fatigue life by reducing casting pore size. The 
alternate heat treatment improves the balance of 
strength and ductility which appears to improve low 


cycle fatigue life, but with a reduction in short time 
stress rupture life. Based upon these tests, hot isosta- 
tic pressing appears to afford further improvements in 
cyclic life, though additional evaluation is ited. 
Development of the alternate heat treatment is not 
recommended due to the reduced stress rupture capa- 
bility and the need to develop a new properties data 
base. High thermal gradient casting and HIP are rec- 
ommended for application to single crystal castings. 
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DE91013288/GAR PC A04/MF A01 
Carroll, Hatch and Associates, Inc., Portland, OR. 
Design of a veneer cooler/sorter for the plywood 
industry. Part 1, Phase 2 report to the Bonneville 
Power Administration: Analysis, design and dem- 
onstration of a veneer cooler/sorter to be used in 
conjunction with a radio frequency veneer dryer; 
Part 2, Cost estimate for a rf redried veneer 
cooler/sorter. 

Progress rept. 

Jul 89, 71p DOE/BP/50176-1 

Contract AC79-88BP50176 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Radio Frequency (rf) dryers offer the opportunity for 
veneer manufacturers to process more high grade 
veneer and to do it more efficiently. A veneer cooler 
has been designed to enhance the use of rf technolo- 
gy in this industry by eliminating certain problems as- 
sociated with cooling and inventory delays. The objec- 
tive of this study was to determine the economic and 
technical feasibility of a veneer cooler/sorter for use 
with rf dryers in the plywood manufacturing industry. 
The second part of this report provides an accurate 
cost estimate for building a forced air cooler system to 
be used in conjunction with an rf veneer redryer. 6 
refs., 4 tabs. 


156,076 


DE91013289/GAR PC A07/MF A01 
Carroll, Hatch and Associates, Inc., Portland, OR. 
Pneumatic conveying of materials in the wood 
products industry. Part 1, A guidebook to electri- 
cal energy savi for pneumatic conveying sys- 
tems in the w products industry; Part 2, Study 
and demonstration for reducing electrical 
requirements for pneumatic conveying systems in 
the wood products industry. 

Feb 91, 130p DOE/BP/35467-1 

Contract AC79-87BP35467 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The energy consumed by pneumatic conveying sys- 
tems used in the wood products industry can be re- 
duced significantly through the implementation of 
energy conservation measures. A guidebook that will 
assist those in the industry in both identifying and as- 
sessing these energy saving measures has been com- 
piled. It is intended for use by plant managers, plant 
engineers, and others concerned with energy manage- 
ment in the wood products industry. Part two of this 
report details the study which expresses ideas for 
electrical energy conservation opportunities in a spe- 
cific activity commonly used in the wood products in- 
dustry, namely, pneumatic conveying of woody prod- 
ucts and by-products. The use of electricity for power- 
ing motors which drive fans and/or blowers in pneu- 
matic systems is substantial. The study proposers be- 
lieved that electrical energy efficiency was seldom, if 
ever a design consideration when the pneumatic sys- 
tems were originally planned. As such, they believed 
that this particular use of electrical energy was a prom- 
ising target for sizable conservation. 14 figs., 12 tabs. 


156,077 


PB91-212381/GAR PC A03/MF A01 
Northeastern Forest Experiment Station, Delaware, 
OH. Forestry Sciences Lab. 


156,080 


MATERIALS SCIENCES 
General 


GR-IST: PC Program for Eva ip-First 
Gut Up luating Gang-R 

Forest Service general technical rept. (Final). 

K. G. Hoff, E. L. Adams, and E. S. Walker. Jun 91, 


20p FSGTR-NE-150, NEFES/91-16 


As the price of the better grades (Firsts & Seconds and 
Selects) of lumber continues to climb, many furniture 
and cabinet manufacturers have begun to process 
por nyt ha pate no Sem Goeew tows 
getting optimum i 
grades of lumber is aitfcult when using the traditional 
crosscut-first procedure. A ip-first procedure is 
one solution to this problem, @ microcomputer pro- 
— called GR-1ST (gang-rip-first) is now available. 
R-1ST output provides: parts yield information for 
each board; a printer plot of i 
plus the resulting saw cuts and the parts produced; 
and parts summary information for the parts produced 
from all boards during the computer run. As 
the required board defect data become available, 
the program will allow researchers and plant managers 
to determine optimal ip-first procedures for pro- 
ducing needed parts from different grades of lumber. 


156,078 
PB91-215996/GAR PC A08/MF A02 
Forest Products Lab., Madison, WI. 

Forest Products from Latin America: An Almanac 
Se ee 
Forest Service general technical rept. 

R. R. Maeglin. Mar 91, 156p FPL-GTR-67 


In 1985, the U.S. Congress mandated a pri com- 
monly called the Cari Initiative. To fulfill their por- 
tion of this Initiative, the USDA Forest Service devel- 
oped a ‘Program for Tropical Forestry in Latin America 
and the Canbbean.’ The document is partof the Forest 
Service program, and it was funded by the legislation 
for the Caribbean Initiative. The document is based on 
an extensive survey (nearly 3,000 documents) of the 
world literature pertaining to Latin American woods 
and their use. It contains a discussion of the resource, 
the literature, the state of the knowledge, and the state 
of the art in actual practice, by primary and secondary 
processing and by product areas within the processing 
options. A discussion about new initiatives and pro- 
| ony that are needed in research, technology trans- 
er, and —— is included. In addition, lists of refer- 
ences, the bibliography, and limited lists of the tree 
species are discussed in the literature. 


General 


156,079 

DE90000167/GAR 
Lawrence Berkeley Lab., CA. 
Science 


r) processing. 
J. W. Morris. Jun 89, 19p LBL-27249, CONF-891194- 
1 


Contract ACO3-76SF00098 

First international SAMPE symposium and exhibition, 
Tokyo (Japan), 28 Nov - 1 Dec 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper provides a brief overview of thermome- 
chanical processing: treatments that combine heat 
and ee work to achieve microstructures that 
impart u: engineering properties. Thermomechani- 
cal processes can be categorized on the basis of the 
primary microstructural element they affect, as is done 
below. 6 refs. (ERA citation 15:000778) 
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156,080 

DE91009747/GAR PC A25/MF A04 
Department of Energy, Washington, DC. Office of 
Basic Energy Sciences. 

a. aterials Coordinating Committee 
(E ), Fiscal year 1989. Annual technical 
report. 

Progress 


rept. 
Mar 91, 594p DOE/ER-0487P 


The DOE Energy Materials Coordinating Committee 
(EMaCC) serves primarily to enhance coordination 
among the Department's materials programs and to 
further the effective use of materials expertise within 
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the Department. These functions are accomplished 
through the exchange of budgetary and planning infor- 
mation among program managers and through techni- 
cal meetings/workshops on selected topics involving 
both DOE and major contractors. Four topical subcom- 
mittees are established and are continuing their own 
programs: Structural Ceramics, Electrochemical Tech- 
nologies, Radioactive Waste Containment, and Super- 

uctivity. In addition, the EMaCC aids in obtaining 
materials-related inputs for both intra- and _ inter- 
agency compilations. The first part of the Program De- 
scriptions consists of a funding summary for each As- 
sistant Secretary office and the Office of Energy Re- 
search. This is followed by a summary of project titles 
and objectives, including the program/project 
manager(s) and ——- investigator. The second part 
of the Program Descriptions consists of more detailed 
—— summaries with project goals and accomplish- 
ments. 


156,081 
DES1010136/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Materials science lications of a 120 kV FEG 
TEM/STEM: Triskai hilia. 

J. Bentley, A. T. Fisher, E. A. Kenik, and Z. L. Wang. 
1991, 12p CONF-910870-7 

Contract AC05-840R21400 

Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


The introduction by several manufacturers of 200kV 
transmission electron microscopes (TEM) equipped 
with field emission = affords the opportunity to 
assess their potential impact on materials science by 
examining applications of similar 100-120kV instru- 
ments that have been in use for more than a decade. 
This summary is based on results from a Philips 
EM400T/FEG configured as an analytical electron mi- 
croscope (AEM) with a 6,585 scanning transmission 
(STEM) unit, EDAX 9100/70 or 9900 energy dispersive 
X-ray spectroscopy (EDS) systems, and Gatan 607 
serial- or 666 parallel-detection electron energy-loss 
spectrometers (EELS). Examples in four areas that il- 
lustrate applications that are impossible or so difficult 
as to be impracticable with conventional thermionic 
electron guns are described. 


156,082 

DE91011507/GAR PC A07/MF A01 
Lawrence Livermore National Lab., CA. 

Chemistry and Materials Science research report. 
Wi pporting Research and departmental 
Institutional Research and Development. 

Mar 91, 132p UCID-20622-90-2 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The research reported here in summary form was con- 
ducted during the second half of FY90 under the aus- 
pices of Weapons-Supporting Research (WSR) and In- 
stitutional Research and Development (IR&D). The re- 
sults reported here are for work in progress; as such, 
they may be preliminary, fragmentary, or incomplete. 
Areas covered are as follows: Synchrotron-Radiation- 
Based Materials Science; Fundamental Aspects of 
Metal Processing; Energetic Materials; Tritium; High- 
Transition-Temperature Superconductivity; Plutonium; 
Interfaces, Adhesion, and Bonding; Photocatalysis on 
Doped Aerogel; Structural Transformation and Precur- 
sor Phenomena in Advanced Materials: Theory and 
Experiments; Laser-induced Chemistry; Molecular 
Plasmas; Chemistry of Defects; The Use of Short 
Pulses with Energetic Materials; NMR Investigations of 
Crosslinking in Melamine Formaldehyde Aerogels; 
Surface Magnetism in Ultrathin Films of Fe/Cu(001); 
peey Initiation and Accumulation during Fatigue in 
Metal-Matrix Composites; Reactivity of the V(double 
bond)O Bond; The Structure-Property Link in Subnan- 
ometer Materials; and Thermodynamic and Mechani- 
cal Properties of Al-Li alloys. 


156,083 

DE91011545/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

— Energy Loss (PEL) material characteriza- 
ion. 


D. L. Weirup, C. M. Logan, A. E. Pontau, A. J. 
Antolak, and D. H. Morse. 1991, 19p UCRL-JC- 
104112, CONF-9105166-4 

Contracts W-7405-ENG-48, AC04-76DP00789 
American Society for Nondestructive Testing (ASNT) 
on industrial computed tomography conference (2nd), 
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San Diego, CA (USA), 20-24 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Proton Energy Loss (PEL), has proven to be a valuable 
method of material characterization. Unlike x-ray 
methods which are sensitive almost exclusively to the 
high Z elements of a material, PEL provides informa- 
tion on all elements. With the current system we are 
capable of gathering a 2-D mapping of areal density or 
a tomographic slice through a material. Multiple slices 
can be combined to form a full three-dimensional ren- 
dered image of the object. We have used the PEL 
system to characterize materials and to study machin- 
ing and assembly techniques. 4 refs., 6 figs. 


156,084 
DE91011883/GAR PC A04/MF A01 
Lawrence Berkeley Lab., CA. 

Characterization of crystalline interfaces by ad- 
vanced electron oe oq 

U. Dahmen. Aug 90, 63p LBL-30365, CONF- 
9008187-Summ 

Contract AC03-76SF00098 

Characterization of crystalline interfaces by advanced 
electron microscopy, Berkeley, CA (USA), 20-24 Aug 
— y Department of Energy, Washing- 
ton, DC. 


The program was divided into three parts: one dealing 
with generic interface phenomena, one with materials- 
related aspects of interfaces and one concentrating on 
TEM technique. Naturally, there was some overlap be- 
tween the different parts, but this only served to illumi- 
nate some problems from different angles. Although a 
good part of the discussion focused on high resolution 
imaging, it became clear that this is by no means the 
only electron oe technique capabie of signifi- 
cant contributions to the field. Diffraction contrast 
techniques become increasingly important, especially 
in the area of irrational interfaces where HREM is se- 
verely handicapped by lack of crystal alignment. For 
the quantitative characterization of some interface fea- 
tures such as roughness, displacement and strain, 
— beam techniques are very powerful and 
probably underutilized. 6 figs. 


156,085 
DE9$1012052/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

X-ray microimaging of elemental composition and 
microstructure for materials science. Worksho;) 
on application of synchrotron radiation to chemi- 
cal engineering science, held in Argonne, IL (USA) 
on 22-23 Apr 1991. 

G. E. Ice, and C. J. Sparks. 1991, 12p CONF- 
9104201-1 

Contract ACO5-840R21400 

Workshop on application of synchrotron radiation to 
chemical engineering science, Argonne, IL (USA), 22- 
23 Apr 1991. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


X rays have many advantages over electrons and 
other charged particles for the microcharacterization 
of materials. X rays are more efficient in photoejecting 
inner shell electrons which results in characteristic x- 
ray fluorescence. X rays also produce less Brems- 
strahlung which yields far higher signal-to-background 
than obtained with electrons. Minimum detectable 
limits (MDL) for X ray excited fluorescence can be a 
few parts per billion; 10(sup (minus)3) to 10(sup 
(minus)5) less than for electron excitation. The third 

jeneration synchrotron radiation sources such as the 

dvanced Photon Source will for the first time provide 
x-ray sources as brilliant as the most advanced elec- 
tron probes. It will therefore soon be possible to devel- 
op a submicron x-ray probe with unprecedented low 
levels of detection in diffraction, EXAFS, Auger, Pho- 
toelectron and fluorescence spectroscopies for struc- 
tural and chemical characterization. Some applications 
to materials science are shown. (ERA citation 
16:020692) 


156,086 

DE91012086/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Astrotech 21 optics Materials and Structures 
working group. 

T. T. Saito, and S. L. Langenbeck. Apr 91, 27p 
UCRL-JC-107132, CONF-9103171-1 

Contract W-7405-ENG-48 

Astrotech optics conference (21st), Pasadena, CA 
(USA), 3-8 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 


The Materials and Structure working group was asked 
to address the issues summarized in Table 99 to 
define the Materials and Structures technology devel- 
opments needed to successfully execute the Astro- 
tech 21 mission set. The Materials and Structures 
working group report's first section will describe the 
working group’s organization and the development 
plan. The next section will describe the working 
groups’s process and the participant’s assignments to 
create this technology development plan. The devel- 
opment plan is organized into thrusts, which are in turn 
divided into either required technologies or milestones. 
Although there was no prioritization of the efforts con- 
tains in this development plan, the budget was allocat- 
ed to the different thrusts according to how the thrusts 
were weighted. The process used to allocate re- 
sources to and within each thrust will also be de- 
scribed. 11 tabs. 


156,087 

DE91012088/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Constrained elastic-plastic materials. 

H. C. Lin, and P. M. Naghdi. Oct 89, 46p UCRL-CR- 
107188 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The main purpose of this paper is to present a general 
constrained theory of finitely deforming elastic-plastic 
materials. Our formulation is based on a strain-space 
formulation of plasticity and requires a detailed exami- 
nation of the effect of constraint on various constitu- 
tive ingredients in the unconstrained theory, including 
the yield functions, loading criteria and various re- 
sponse functions. Also the effect of constraint on the 
restriction arising from the work inequality of Naghdi 
and Trapp is examined. 18 refs., 1 tab. 


156,088 

DE91012098/GAR 

Oak — National Lab., TN. 
Oak Ridge National Laboratory Review. Volume 
23, Number 3, 1990. 

C. Krause, C. Robinson, A. Zucker, and M. Aaron. 
1990, 88p ORNL/RE-23-No.3 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A05/MF A01 


This document provides a review of Oak Ridge Nation- 
al Laboratory’s (ORNL) mission and research pro- 
grams. Areas discussed are synthesis of new materi- 
als, robotics for nuclear reactors and hazardous envi- 
ronments, substitutes for ozone-depleting chemicals, 
mechanisms of radon transport, and ORNL’s future 
missions. (Fl) 


156,089 

DE91012155/GAR 

North Carolina State Univ. at Raleigh. 
Research at and operation of the material science 
x-ray absorption beamline (X-11) at the National 
Synchrotron Light Source. Annual progress 
report. 

D. E. Sayers. 1990, 32p DOE/ER/45384-2 

Contract FG05-89ER45384 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The X-11 PRT continues to be one of the most active 
and productive groups at the NSLS. The science per- 
formed on X-11 reflects the breadth of the member- 
ship of the PRT itself. Significant studies on the high 
(Tc) superconductors have been reported by three 
groups. Other significant studies on materials included 
continuing leadership in multilayer and interface stud- 
ies by Heald and colleagues, Budnick and colleagues 
and Lamble, studies of amorphous metals and semi- 
conductors and glasses, substitutional effects in terna- 
ry and quaternary alloys, identification of an Ag(sub 
4)O(sub 3) phase in silver oxide electrodes and a pre- 
liminary time resolved diffraction of solid combustion 
reactions by Wong. In chemistry and biology, there 
was continuing active work in studying corrosion, fuel 
cells, catalysts, redox reactions in proteins and the ef- 
fects of phosphorus and other environmental factors 
on the core formation in ferritin. In the following, the 
progress in the core scientific program of Dale Sayers 
is listed, followed by the beamline and facility progress 
reports. (ERA citation 16:020677) 
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DE91012221/GAR 
Oak Ridge National Lab., TN. 
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X-ray nee of elemental composition and 
microstructure for materials science. Applications 
of photon-in photon-out y with third- 
generation synchrotron radiation sources meeting 
held in Washington, DC (USA) 25 Apr 1991. 

G. E. Ice, and C. J. Sparks. 1991, 43p CONF- 
9104248-1 

Contract AC05-840R21400 

Applications of photon-in photon-out spectroscopy 
with third-generation synchrotron radiation sources 
meeting, Washington, DC (USA), 25 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


X rays have many advantages over electrons and 
other charged particles for the microcharacterization 
of materials. X rays are more efficient in photoejecting 
inner shell electrons which results in characteristic x- 
ray fluorescence. X rays also produce less Brems- 
strahlung which yields far higher signal-to-background 
than obtained with electrons. Minimum detectable 
limits (MDL) for x ray excited fluorescence can be a 
few parts per billion; 10(sup (minus)3) to 10(sup 
(minus)5) less than for electron excitation. The third 

jeneration synchrotron radiation sources such as the 

dvanced Photon Source will for the first time provide 
x-ray sources as brilliant as the most advanced elec- 
tron probes. It will therefore soon be possible to devel- 
op a submicron x-ray probe with unprecedented low 
levels of detection in diffraction, EXAFS, Auger, Pho- 
toelectron and fluorescence spectroscopies for struc- 
tural and chemical characterization. Some applications 
to materials science are shown. 


156,091 

DE91012358/GAR 
Lawrence Berkeley Lab., CA. 
Surface, interface and thin-film magnetism: An 
overview. 

L. M. Falicov. Apr 91, 22p LBL-30632, CONF- 
910406-8 

Contract ACO3-76SF00098 

Spring meeting of the Materials Research Society 
(MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


A brief review of the state of the art in the field of sur- 
ug and thin-film magnetism is presented. 
70 refs. 
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DE91012634/GAR PC A09/MF A02 
Sandia National Labs., Albuquerque, NM. 
Proceedings of the first switch tube advanced 
technology meeting held at EG&G, Salem, Massa- 
chusetts, May 23, 1990. 

~ : and L. Beavis. May 91, 199p SAND-90- 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
(civ Original copy available until stock is exhaust- 


Early in 1990, J. A. Wilder, Supervisor of Sandia Na- 
tional Laboratories (SNLA), Division 2565 requested 
that a meeting of the scientists and engineers respon- 
sible for developing and producing switch tubes be set 
up to discuss in a semi-formal way the science and 
technology of switch tubes. Programmatic and admin- 
istrative issues were specifically exempted from the 
discussions. L. Beavis, Division 7471, SNL and A. 
Shuman, EG&G, Salem were made responsible for or- 
ganizing a program including the materials and proc- 
esses of switch tubes. The purpose of the Switch Tube 
Advanced Technology meeting was to allow personnel 
from Allied Signal Kansas City Division (AS/KCD); 
EG&G, Salem and Sandia National Laboratories (SNL) 
to discuss a variety of issues involved in the develop- 
ment and production of switch tubes. It was intended 
that the formal and informal discussions would allow a 
better understanding of the production problems by 
material and process engineers and of the materials 
and processes by production engineers. This program 
consisted of formal presentations on May 23 and infor- 
mal discussions on May 24. The topics chosen for 
formal presentation were suggested by the people of 
AS/KCD, EG&G, Salem, and SNL involved with the 
design, development and production of switch tubes. 
The topics selected were generic. They were not di- 
rected to any specific switch tube but rather to all 
switch tubes in production and development. This doc- 
ument includes summaries of the material presented 
at the formal presentation on May 23. 
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DE91013031/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

lasticity in transition from thermal acti- 


J. N. Johnson, and Dt. Tonks. 1991, 19p LA-UR- 
91-1648, CONF-9107105-6 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


For low-to-intermediate rates of mechanical loading, 
plastic deformation, is controlled by thermal activation 
or mechanical penetration of dislocations through bar- 
riers. These barriers can be solute atoms, impurities, 
or, in the case of very pure materials, other disloca- 
tions. At some point between intermediate strain rates 
(10 -- 10(sup 4) s(sup (minus)1)) and the higher strain 
rates (10(sup 5) -- 10(sup 7) s(sup (minus)1)) associat- 
ed with weak-shock compression, the plastic deforma- 
tion process makes a transition from being dominated 
by stress-assisted thermal activation to being con- 
trolled by the time it takes a mobile dislocation to get 
from one barrier to the next; this latter time depends on 
the effective stress and viscous-drag force provided by 
the perfect lattice. Some of the models that describe 
this process are reviewed, along with various harden- 
ing mechanisms. Distinction is made between simple 
rate-dependent models (in which in shear stress de- 
pends on the current plastic strain rate and plastic 
strain) and path-dependent models (in which the shear 
stress depends on the current plastic strain rate and all 
past history through one, or more, internal-state varia- 
bles). A way in which shock-wave data can be used to 
extend intermediate strain-rate models into the vis- 
cous-drag regime is described. 14 refs., 9 figs. 
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DE91013385/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Reliable modeling of complex behavior. 

U. F. Kocks. 1991, 25p LA-UR-91-1892, CONF- 
910202-17 

Contract W-7405-ENG-36 

Annual meeting and exhibition of the Minerals, Metals 
and Materials iety (TMS), New Orleans, LA (USA), 
17-21 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


The status of modeling for large-strain plasticity is as- 
sessed, and this overview is used to emphasize some 
general points concerning modeling in Materials Sci- 
ence. While a physical foundation is essential in order 
to achieve generality and some measure of confidence 
in extrapolations, phenomenological constraint is 
equally crucial to achieve reliability and predictive 
value in descriptions of the macroscopic behavior de- 
spite the enormous complexity of the underlying phys- 
ics. Many details that may be of interest in modeling 
the physical foundation lose importance in the integra- 
tion to an overall materials response, which depends 
on few parameters and is quite reproducible. From this 
point of view, the current understanding of large-strain 
plasticity is adequate in many respects. However, 
some problems are highlighted in which more quantita- 
tive modeling results would impact the reliability and 
generality of macroscopic properties descriptions, and 
which seem amenable to treatment with current tech- 
niques and resources. 21 refs., 6 figs., 1 tab. 
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N91-24379/0/GAR 
(Order as N91-24365/9/GAR, PC oi 4 


Arizona Univ., Tucson. 

Recovery of Precious Metals from Space. 

H. Freiser. Apr 91, 14p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 14 p. 


The overall objective is to develop efficient and eco- 
nomical separation and recovery methods for the plati- 
num group and other precious metals. The separation 
of Pd(il) from Pt(Il), Ir(Ill), and Rh(Ill) with trioctyiphos- 
phine oxide (TOPO) in heptane using centrifugal parti- 
tion chromatography (CPC) was investigated. Activi- 
ties to achieve this objective focussed on selection 
and evaluation of extraction systems for the PGM and 
modification of selected systems for multistage oper- 
ation with a view to scaling up to desired macro levels. 
On the basis of preliminary evaluation of a series of 
simple metal complexing agents and chelating agents, 


156,098 


the TOPO in heptane was selected as a likely system 
for isolating of Pd(Il) and Pt(Il) from the other PGM. A 
multistage apparatus capable of configuration as a 
simple device, a centrifugal partition chromato- 
graph (CPC), was shown to be effective. The extrac- 
tion of Pd(Il) was studied by CPC and batch solvent 
extraction. The distribution ratios for Pd(Il) determined 
by both methods — well. In low HCI concentrations 
(less than 0.1 M), the extracted species was 
PdCi2.(TOPO)2, irrespective of the chloride concen- 
tration, while at acid concentrations above 0.1 M, the 
Pd was extracted as_ the ion pair, 
2(TOPO.H +).(PdCi4)2-. Base line separation of Pd(I!) 
and Pt(Il) in CPC was obtained under a variety of chio- 
ride and HC! concentration. It was demonstrated that 
the efficiency of CPC for metal separation was limited 
by chemical kinetic factors rather than instrumental 
factors, strongly suggesting that dramatic improve- 
ments can be achieved by studying reaction kinetics of 
po may and dissociation of the extractable metal 
complex. 
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AD-A236 710/0/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. Dept. of 
Mathematics. 

Elliptic Integrals in the Minkowski Plane. 

Technical rept. Oct 90-May 91. 

M. Ghandehari, and D. Logothetti. 9 May 91, 17p 
Rept no. NPS-MA-91-012 


Expressions for the perimeter of the unit circle of a 
normal linear plane in terms of elliptic integrals of the 
first and second kinds are given. Asymptotic results, 
where the center is close to the boundary are dis- 
cussed. An affine transformation is used to obtain simi- 
lar results for an ellipse. 
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AD-A236 801/7 Not available NTIS 
Naval Research Lab., Orlando, FL. Underwater Sound 
Reference Detachment. 

Method for Symbolic Evaluation of indefinite Inte- 
grals Containing Special Functions or Their Prod- 
ucts. 


Journal article. 

J. C. Piquette. 1991, 20p 

Availability: Pub. in Jnl. of Symbolic Computation, v11 
p231-249 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


156,098 


AD-A236 904/9/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. Dept. of 
Administrative Sciences. 

| Analysis in Mathematical Modeling 
Systems: A Simple Numerical Method. 
Technical rept. 
H. K. Bhargava. Feb 91, 23p Rept no. NPS-AS-91- 
010 


This paper discusses dimensional manipulation, es- 
sentially a problem requiring symbolic techniques, 
using a numerical method. This is achieved by specify- 
ing an encoding of units of measurement as prime 
numbers, and manipulating the resulting expressions 
numerically. The unique factorization theorem is ap- 
plied to show that this method makes trivial the prob- 
lems of dimensional simplification and verification of 
dimensional equivalency, which are central issues in 
dimensional arithmetic. The solution has immediate 
application in mathematical modeling system, chiefly 
in the model validation and model solution phases. 
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AD-A236 991/6/GAR PC A03/MF A01 
Pittsburgh Univ., PA. Inst. for Computational Mathe- 
matics and Applications. 

Geometric Treatment of Implicit Differential-Aige- 
braic Equations. 

Technical rept. 

P. J. Rabier, and W. C. Rheinboldt. May 91, 47p 
Rept no. ICMA-91-162 

Contract N00014-90-J-1025, Grant AFOSR-90-0094 
Supported in part by Grant NSF-CCR-8907654. 


A differential geometric approach for proving the exist- 
ence and uniqueness of solutions of implicit differential 
algebraic equations is presented. It provides for a sig- 

ificant improvement of an earlier theory developed by 
the authors as well as for a completely intrinsic defini- 
tion of the index of such problems. The differential al- 
gebraic equation is transformed into an explicit ordi- 
nary differential equation by a reduction process that 
can be abstractly defined for ific submanifolds of 
tangent bundles here called reducible pi-submanifolds. 
Local existence and uniqueness results for differential- 
algebraic equations then follow directly from the final 
stage of this reduction by means of an application of 
the standard theory of ordinary differential equations. 
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DE91012656/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Ezekiel graphs. 

G. J. Simmons. 1991, 23p SAND-91-0217C, CONF- 
9102117-1 

Contract AC04-76DP00789 

Southeastern conference on combinatorics, graph 
theory and computing (22nd), Baton Rouge, LA (USA), 
11-15 Feb 1991. Sponsored by Department of Energy, 
Washington, DC. 


In spite of the old adage that ‘No finite sequence of 
symbols is random,” there are many instances in 
which it is desirable to quantify how “random” a finite 
sequence is. Pseudorandom number generators and 
cryptographic key generators typically expand a short, 
randomly chosen, seed sequence into a much longer 

uence which should appear random to anyone ig- 
norant of the seed. Unique initiating signals chosen to 
minimize the likelihood of an accidental initiation of an 
important action should be “random” to lessen the 
chance of their natural occurrence, etc. Consequently, 
numerous tests for the randomness of finite se- 
quences have been proposed. John Milnor argued that 
if a binary sequence is random then the fraction of 1’s, 
r(sub 1), should be very nearly 1/2 in it and in all of 
what he called its derivatives. Since every sequence 
has a unique derivative this defines a natural family of 
digraphs, G(sub n), on 2(sup n) vertices in which ver- 
tices are labeled with n-bit binary sequences and an 
edge is directed from the vertex labeled with the se- 
quence A to the vertex labeled with the sequence B if 
B is the derivative of A. Each component of G(sub n) is 
eventually cyclic. This paper is concerned with a spe- 
cial case in which the sequences in a cycle are all 
cyclic shifts of a single sequence -- hence the name of 
Ezekiel graphs. Surprising, there are Ezekiel graphs for 
which r(sub 1) is as close to 1/2 as is numerically pos- 
sible, i.e., that satisfy Milnor’s test for randomness as 
closely as it can be satisfied, even though the se- 
quence of sequences are about as far from random as 
is conceivable. In this paper the existence and proper- 
ties of Ezekiel sequences are investigated from an al- 
gebraic standpoint. (ERA citation 16:022366) 


156,101 
DE91012987/GAR 
ro and G Mound Applied Technologies, Miamisburg, 


PC A03/MF A01 


on interpolation of data in triangular 


GL hd Silver. 13 May 91, 46p MLM-3689 
Contract AC04-88DP43495 
Sponsored by Department of Energy, Washington, DC. 


New equations are derived for the operational interpo- 
lation of four data in triangular array. The equations are 
alternatives to similar equations derived by the finite 
element method, but are often better predictors and 
sometimes yield more than one interpolating surface. 
A method is derived for representing four data in rec- 
tangular array by an equation containing sines and co- 
sines or hyperbolic sines and cosines. 9 refs. 
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DE91617574/GAR 


214 VOL. 91, No. 20 


PC A03/MF A01 


_— Centre for Theoretical Physics, Trieste 
italy). 

Towards the exact nature of a certain error term. 
S. D. Adhikari. Aug 90, 20p IC-90/244 

U.S. Sales Only. 


No abstract available. 
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DE91617575/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 


Stability ges | of critical cases and the bifurca- 
tion points of the stationary solutions of the 
Lorenz model. 

A. A. Bakasov, and B. B. Govorkov. Aug 90, 33p IC- 
90/247 

U.S. Sales Only. 


The critical case in stability theory is the case when it is 
impossible to study the stability of solutions over the 
linear part of ordinary differential equations. This situa- 
tion is usual at the bifurcation points. There exists a 
powerful and constructive approach to investigate the 
stability - the theory of critical cases created by Lya- 
punov. The famous Lorenz model is used in this article 
as an illustration of the power of the method (new re- 
sults). (author). 27 refs. (Atomindex citation 
22:017188) 
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N91-24745/2/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

— Computing Using a Lagrangian Formula- 
ion. 

M. Liou, and C. Y. Loh. 1991, 20p NAS 1.15:104446, 

E-6286, NASA-TM-104446 

Presented at the Parallel Cfd Conference, Stuttgart, 

Fed. Republic of Germany, 10-12 Jun. 1991; Spon- 

sored by NASA, Convex, Cray, Debis, Gamni-Smai, 

aa Intel, Ncube, Siemens-Nixdorf, and Thinking Ma- 

chines. 


A new Lagrangian formulation of the Euler equation is 
adopted for the calculation of 2-D supersonic steady 
flow. The Lagrangian formulation represents the inher- 
ent parallelism of the flow field better than the 
common Eulerian formulation and offers a competitive 
alternative on parallel computers. The implementation 
of the Lagrangian formulation on the Thinkin ng Ma- 
chines Corporation CM-2 Computer is described. The 
program uses a finite volume, first-order Godunov 
scheme and exhibits high accuracy in dealing with mul- 
tidimensional discontinuities (slip-line and shock). By 
using this formulation, a better than six times speed-up 
was achieved on a 8192-processor CM-2 over a single 
processor of a CRAY-2. 


156,105 
N91-24746/0/GAR PC A04/MF A01 
Institute for Computer Applications in Science and En- 
Semiann Hampton, VA. 

miannual Report, 1 October 1990 - 31 March 


Pinel ‘Report. 
May 91, 64p NAS 1.26:187569, NASA-CR-187569 
Contract NAS1-18605 


Research conducted at the Institute for Computer Ap- 
plications in Science and Engineering in applied math- 
ematics, numerical analysis, and computer science is 
summarized. 
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N91-24817/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

L sub 1 Finite Element Method for Pure Convection 
Problems. 

B. Jiang. Apr 91, 28p NAS 1.15:103773, E-6039, 
NASA-TM-103773 

NASA ORDER C-99066-G 

Prepared in Cooperation with Computational Physics 
System, Ann Arbor, MI. 


The least squares (L sub 2) finite element method is 
introduced for 2-D steady state pure convection prob- 
lems with smooth solutions. It is proven that the L sub 
2 method has the same stability estimate as the origi- 
nal equation, i.e., the L sub 2 method has better con- 
trol of the streamline derivative. Numerical conver- 
gence rates are given to show that the L sub 2 method 
is almost optimal. This L sub 2 method was then used 
as a framework to develop an iteratively reweighted L 


sub 2 finite element method to obtain a least absolute 
residual (L sub 1) solution for problems with discontin- 
uous solutions. This L sub 1 finite element method pro- 
duces a nonoscillatory, nondiffusive and highly accu- 
rate numerical solution that has a sharp discontinuity in 
one element on both coarse and fine meshes. A robust 
reweighting strategy was also devised to obtain the L 
sub 1 solution in a few iterations. A number of exam- 
ples solved by using triangle and bilinear elements are 
presented 
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N91-24818/7/GAR PC A04/MF AO1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Institute for Computational Mechanics in Propul- 
sion (ICOMP). 

Annual Report No. 5, 1990. 

C. E. Feiler. May 91, 51p NAS 1.15:103790, ICOMP- 

91-0, NASA-TM-103790 


The Institute for Computational Mechanics in Propul- 
sion (ICOMP) is operated jointly by Case Western Re- 
serve University and the NASA Lewis Research 
Center in Cleveland, Ohio. The purpose of ICOMP is to 
develop techniques to improve problem-solving — 
bilities in all aspects of computational mechanics relat- 
ed to propulsion. The activities at ICOMP during 1990 
are described. 
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N91-24820/3/GAR PC A03/MF A01 

—"" Univ. (France). Lab. de Modelisation et 
alcul. 

Equations Inf-Convolutives et Conjugaisons de 
Moreau-Fenchel (infimal Convolution Equations 

Solved Using Moreau-Fenchel’s Conjugation 
Method). 

M. Mazure, and M. Volle. Oct 90, 23p RR-829-M, 
ETN-91-99230 

In French; English Summary. 


A generalized Moreau-Fenchel conjugation that solves 
equations dealing with infimal convolution and decon- 
volution is described. One particular vectorial example 
involving deconvolution of a given function is concen- 
trated on. A method is described that solves situations 
in which a space X, without additive structures, meets 
such functions as global Lipschitzian functions that 
relate r in a metric space X. Each step of the mathe- 
matical argument is described in detail and justified. 


156,109 
N91-24833/6/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
inc-Galerkin Estimation of Diffusivity in Parabolic 
Problems. 
Final Report. 
R. C. Smith, and K. L. Bowers. May 91, 37p NAS 
1.26:187567, ICASE-91-43, NASA-CR-187567 
Contract NAS1-18605 


A fully Sinc-Galerkin method for the numerical recov- 
ery of spatially varying diffusion coefficients in linear 
partial differential equations is presented. Because the 
parameter recovery problems are inherently ill-posed, 
an output error criterion in conjunction with Tikhonov 
regularization is used to formulate them as infinite-di- 
mensional minimization problems. The forward prob- 
lems are discretized with a sinc basis in both the spa- 
tial and temporal domains thus yielding an approxi- 
mate solution which displays an exponential conver- 
gence rate and is valid on the infinite time interval. The 
minimization problems are then solved via a quasi- 
Newton/trust region algorithm. The L-curve technique 
for determining an approximate value of the regulariza- 
tion parameter is briefly discussed, and numerical ex- 
amples are given which show the applicability of the 
method both for problems with noise-free data as well 
as for those whose data contains white noise. 
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N91-24836/9/GAR PC A03/MF A01 
Grenoble-1 Univ. (France). Lab. Artemis. 

Cyclical Games with Prohibitions. 

A. V. Karzanov, and V. N. Lebedev. Jun 90, 21p RR- 
821-M, ETN-91-99227 


Two classes of combinatorial games on a diagraph are 
considered. One of them generalizes a cyclical game 
which, in turn, extends the well known problem of find- 
ing a minimum mean cycle in a weighted diagraph. The 
existence of optimal uniform stationary strategies for 





both classes is demonstrated. Algorithms to be used in 
finding such strategies are descri 
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PB91-217463/GAR PC A03/MF A01 
Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 

Low Dimensional Actions of Semisimple Groups. 
G. Stuck. May 91, 33p IHES/M/91/32 


For a simple non-compact Lie group G with finite 
center the author determines the smallest integer n(G) 
such that G has an almost effective action on a com- 
pact manifold of dimension n(G), and characterize the 
compact manifolds of dimension n(G) on which G acts. 
The author studies actions of a semisimple group G on 
compact manifolds of dimension n(G) + 1 and deter- 
mines the orbit structure of the action of G and its 
maximal compact subgroup. Several examples are 
given to illustrate the results. 
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PB91-217471/GAR PC A03/MF A01 

Institut des Hautes Etudes Scientifiques, Bures-sur- 

Yvette (France). 

Brauer Group of Real Enriques Surfaces |. 

pd. V. Nikulin, and R. Sujatha. May 91, 30p IHES/M/ 

an al in cooperation with Tata Inst. of Fundamen- 
esearch, Bombay (India). 


The preprint is a corrected variant of the authors’ pre- 
print of the same title (1991). 
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PB91-217489/GAR PC A03/MF A01 


Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 
Normal Gauss Map of a Tight Smooth Surface in (R 


sup 3). 
F. Haab, and N. H. Kuiper. Jun 91, 12p IHES/M/91/ 
34 


The normal Gauss map of a tight smooth surface in R 
sup 3 is reminiscent of minimal surfaces and holomor- 
phic functions. The outside unit normal vectors of a 
convex smooth (of class C(sup infinity symbol)) sur- 
face M included in R sup 3 determine the Gauss map g 
M -> S(sup 2) into the unit sphere. For a strictly 
convex surface, respectively an analytic convex sur- 
face, g is a diffeomorphism, resp. a homeomorphism. 
But in general it is a cell-like map, namely, for which 
the inverse image g(sup -1)(z) for z a member of S(sup 
2) is cellular because convex. It is the intersection of a 
nested sequence of open discs in M. The authors will 
te a this to all tight surfaces in theorems 1, 2, 3. 
nalogous theorems hold for locally tight surfaces. 
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PB91-217497/GAR PC A03/MF A0O1 
Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 

Strong Convergence of Kleinian Groups and Car- 
atheodory Convergence of Domains of Disconti- 


nuity. 
K. Ofishika. May 91, 19p IHES/M/91/35 
Sponsored by Tokyo Inst. of Tech. (Japan). 


In the theory of Kleinian groups, important examples of 
Kleinian groups are frequently constructed as algebra- 
ic limits of known sequences of Kleinian groups, for 
example quasi-conformal deformations of a Kleinian 
group. It is an important problem to know the property 
of the limit Kleinian group from the informations on the 
sequence converging to the limit. The topological 
property of the domain of discontinuity and the limit set 
of a Kleinian group is one of the important informations 
on that Kleinian group, which the authors want to 
know. It is reasonable to expect that in a good situa- 
tion, the domain of discontinuity of the limit Kleinian 
group is the Caratheodory limit of the domains of dis- 
continuity of the sequence, or equivalently the limit set 
of the limit Kleinian group is the Hausdorff limit of the 
limit sets of the sequence. Their main theorem (Theo- 
rem 4) shows thai this is true when the sequence 
strongly converges to the limit, and the Kleinian groups 
of the sequence and the limit preserve the parabolicity 
in both directions and satisfy the condition introduced 
by Bonahon. 
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PB91-217505/GAR PC A04/MF A01 
Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 


MATHEMATICAL SCIENCES 


Algebra, Analysis, Geometry, & Mathematical Logic 


Sones Se Curves of an Analytic Function Near a 
N. H. Kuiper. Fon 91, 75p IHES/M/91/36 


Rene Thom conjectured that a gradient curve x(t) of an 
analytic function on R(sup n), which descends to the 
critical point x(infinity) = 0 is a member of R (sup n), 
called a path, has there a tangent. The author proves 
this in case n = 3 for ‘standard’ paths and ‘standard’ 
functions. For the remaining rare paths and rare func- 
tions, the author reduces the conjecture for irreducible 
sigma to an ‘evident’ conjecture and gives some argu- 
ments in favor of CRT for reducible sigma. The author 
did not succeed in elaborating these arguments to a 
complete proof that covers all cases. 


PBO1-217513/GAR PC A03/MF A01 
Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 

Some sop eared for Systems of Quadratic Forms 
over the Int 

J. Morales. an of, 13p IHES/M/91/38 


The paper considers systems of quadratic forms over 
the ring of integers R of a number field K. Some invar- 
iants of such systems are studied, and a finiteness the- 
orem is proven. In the particular case of pairs of forms, 
it is shown, under some hypotheses, that the set of 
equivalence classes of pairs of forms with prescribed 
invariants admits a free and transitive action of a finite 
abelian group related to the Picard group of an order in 
a semi-simple commutative algebra over K. The result 
= to class-number formulas tor pairs of quadratic 
orms. 
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PB91-217653/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Fuzzy Logic and the Generalized Mudus Ponens 
(Journal Article). 

J. Hellendoorn. 8 Dec 88, 29p NLR-MP-88071-U 
Pub. in the ‘International Jnl. of Approximate Reason- 
ing’. See also N90-12274. 


The paper deals with generalized modus ponens in 
fuzzy logic. The generalized modus ponens deduces 
from the two premises (1) ‘if S(1) is P(2)’ and (2) ‘S(1) 
is Q(1)’, the conclusion ‘S(2) is Q(2)’. The authors 
assume that P(1) and P(2) are both increasing linguis- 
tic notions, and the if ... then-relation represents a 
positive association between the antecedent and the 
consequent. The predicate P(1) in the antecedent of 
the if-then rule is fuzzy, hence the condition ‘S(1) is 
P(1)’ to derive ‘S(2) is P(2)’ is not strict. The objective 
therefore is to find the strongest or most informative 
fuzzy set Q(2), given P(1), P(2) and Q(1). To perform 
this, the authors set up a series of criteria which Q(2) 
should satisfy, given certain values of P(1), P(2) and 
Q(1). These criteria are based upon possibility theory, 
where shifted hedges are used. It turns out that two 
extra criteria are based upon possibility theory, where 
shifted hedges are used. It turns out that two extra cri- 
teria are needed to construct a procedure with input 
Go sets P(1), P(2) and Q(1), and output a fuzzy set 
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PB91-217679/GAR PC A02/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Lindeloef in versus in Lindeloef. 

Dow, and J. Vermeer. c1991, 10p REPT-91-23 
Prepared in cooperation with York Univ., North York 
(Ontario). 


A space C is said to be Lindelof in a space Z if every 
open cover of Z has a countable subcover of X. Arhan- 
gelskii asks if there must always be a Lindelof Y with X 
included in Y included in Z. The authors answer this in 
the negative. (Copyright (c) 1991 by Faculty of Techni- 
= and Informatics, Delft, The Nether- 
ands. 
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PB91-217711/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Chebyshev Approximation of a Finite Set by a 
Straight Line. 

Memorandum rept. 

W. W. E. Wetterling, and M. Streng. Jan 91, 14p 
MEMO-925 


The problem of calculating the best approximating 
straight line -in the sense of Chebyshev- to a finite set 
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of points in R sup n is considered. First and second 
order optimality conditions are derived and analyzed. 
Some remarks are made on the numerical methods 
used to solve the problem. 
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PB91-217737/GAR PC A02/MF A01 

Technische Univ. Twente, Enschede (Netherlands). 

Faculty of Applied Mathematics. 

—s of Special Vectors of the Virasoro Alge- 
ra. 

Memorandum rept. 

Y. Kotchetkov, G. Post, and M. Roelofs. Jan 91, 10p 

MEMO-927 


The authors give explicity formulas for parts of singular 
vectors for Verma-modules of the Virasoro algebra. 
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PB91-217745/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

} Relations for Lie Algebras of Vector 


Memorandum rept. 
N. Hijligenberg, and G. Post. Jan 91, 16p MEMO-928 


The authors calculated defining relations of the graded 
nilpotent positive part of Lie ‘as of vector fields. 
These calculations suggest that for Wn, Sn and Kn (n 
sufficiently large) there are only trivial relations, i.e. re- 
lations of degree 2. For Hn however, the authors prove 
that there are non-trivial relations of degree 3, which 
form a standard module. 
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PB91-217752/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Multivariate Divided Differences. 2: Multivariate B- 
Splines. 

Memorandum rept. 

M. Neamtu. Feb 91, 19p MEMO-932 

See also N91-18745. 


The paper is a continuation of the paper ‘Multivariate 
Divided Differences. |. Basic Pr the same 
author. More properties of the multivariate divided dif- 
ferences are derived, and the connection with multi- 
variate B-splines is further developed. 


156,123 

PB91-217802/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Connectivity of the Basis Graph of a Branching 


Memorandum rept. 
H. J. Broersma, and L. Xueliang. Feb 91, 13p 
MEMO-937 


A result of Korte and Lovasz implies that the basis 
graph of every 2-connected greedoid is connected. 

e authors prove that the basis graph of every 3-con- 
nected branching greedoid is (delta-1)-connected, 
where delta is the minimum in-degree (disregarding 
the root) of the underlying rooted digraph. The authors 
also give examples showing that this result is (in some 
sense) best possible. 


156,124 

PB91-218776/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 

Limit Cycles in a Cubic System with a Cusp. 

W. Xian, and R. E. Kooij. c1991, 23p REPT-91-03 
Prepared in cooperation with Nanjing Univ. (China). 
Dept. of Mathematics. 


In the paper the authors study the number of limit 
cycles in a cubic system with a cusp. By using new 
results concerning systems of Lienard type, they are 
able to solve the question of relative position and the 
maximum number of limit cycles for this system com- 
pletely. (Copyright (c) 1991 Faculty of Technical 
Mathematics and Informatics, Delft, The Netherlands.) 


156,125 

PB91-218834/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
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Geometry of Julia Sets. 

J. M. Aarts, and L. G. Oversteegen. c1991, 28p 
REPT-91-10 

Prepared in cooperation with Alabama Univ. in Bir- 
mingham. Dept. of Mathematics. 


The long term analysis of dynamical systems inspired 
the study of the dynamics of families of mappings. 
Many of these investigations led to the study of the 
dynamics of mappings on Cantor sets and on intervals. 
Julia sets play a critical role in the understanding of the 
dynamics of families of mappings. In the paper the au- 
thors introduce another class of objects (called hairy 
objects) which share many properties with the Cantor 
set and the interval: they are topologically unique and 
admit only one embedding in the plane. These unique- 
ness properties explain the regular occurrence of hairy 
objects in pictures of Julia sets - hairy objects are ubiq- 
uitous. Hairy arcs will be used to give a complete topo- 
logical description of the Julia sets of many members 
of the exponential family. (Copyright (c) 1991 by Facul- 

of Technical Mathematics and Informatics, Delft, 

he Netherlands.) 


156,126 

PB91-218917/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Multiple integer Labeling and Fixed Point Approxi- 
mation. 

H. van Maaren. c1991, 18p REPT-91-21 


Complementary pivoting algorithms are considered on 
the base of a modified form of Scarf’s primitive sets. 
Here, the pivots are to be controled by a new type of 
labeling. The analysis of the limiting stage provides a 
new variety of fixed point results, where the usual con- 
vexity assumptions are relaxed drastically. The results 
mentioned also connect separation- and fixed point 
theory in a natural way and are even applicable outside 
the domain of linear spaces. Moreover, they focus on 
the differences between integer- and vector labeling in 
avery accurate manner. (Copyright (c) 1991 by Faculty 
of Technical Mathematics and Informatics, Delft, The 
Netherlands.) 


156,127 

PB91-219410/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

Directional Partial Realization Problem. 

|. Gohberg, M. A. Kaashoek, and L. Lerer. Nov 90, 
25p WS-372 

Prepared in cooperation with Tel-Aviv Univ. (Israel). 
Dept. of Mathematical Sciences, and Technion - Israel 
Inst. of Tech., Haifa. Dept. of Mathematics. Sponsored 
by Nederlandse Organisatie voor Wetenschappelijk 
Onderzoek, The Hague. 


The paper introduces and solves a new version of the 
minimal partial realization problem concerning a finite 
sequence of Markov parameters M(1),...,.M(r) for the 
case when each M(j) is only specified on a subspace 
L(j) such that L(I) includes ... includes L(r). The results 
include a state space criterion for minimality, a proce- 
dure for constructing a minimal realization, and a for- 
mula for the minimal state space dimension in terms of 
the original data. 


Operations Research 


156,128 

AD-A236 419/8/GAR PC A03/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 

Monte Carlo (importance) Sampling within a Bend- 
ers Decomposition Algorithm for Stochastic 
Linear Programs Extended Version: Including Re- 
sults of Large-Scale Problems. 

Technical rept. 

G. Infanger. Mar 91, 42p Rept no. SOL-91-6 
Contract N00014-89-J-1659 


The paper focuses on Benders decomposition tech- 
niques and Monte Carlo sampling (importance sam- 
pling) for solving two-stage stochastic linear programs 
with recourse, a method first introduced by George B. 
Dantzig and Peter Glynn (1990). The algorithm is dis- 
cu and further developed. The paper gives a com- 
plete presentation of the method as it is currently im- 
plemented. Numerical results from test problems of 
different areas are presented. Using small test prob- 
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lems we compare the solutions obtained by the algo- 
rithm with the universe solutions. We present the solu- 
tion of large-scale problems with numerous stochastic 
parameters which in the deterministic equivalent for- 
mulation would have billions of constraints. The prob- 
lems concern expansion planning of electric utilities 
with uncertainty in the availabilities of generators and 
transmission lines and portfolio management with un- 
certainty in the future return. 


156,129 

AD-A236 570/8/GAR PC A04/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Relative Approximation Bounds for NP-Complete 
Optimization Problems. 

Final rept. 
K. J. Rappoport. Mar 90, 58p IDA-P-2347, IDA/HQ- 
89-035063, SBI-AD-E501 388 


IDA Paper P-2347, Relative Approximation Bounds for 
NP-Complete Optimization Problems, documents a 
new method for determining lower bounds on the rela- 
tive accuracy attainable for polynomial-time approxi- 
mations to certain restricted types of NP-Complete op- 
timization problems. These problems are the bounded 
optimizations, NP constrained optimizations, and opti- 
mizations. The initial tasking was to investigate up to 
three promising areas in Complexity Theory. The first 
area involved developing new separation results for 
Krentel’s OptP classification of NP optimization prob- 
lems. The second area was to examine the possible 
extension of Krentel’s absolute error bounds for NP 
approximations to relative error bounds, while the third 
area involved examination of the EP theory of parallel 
algorithms by Kruskal, Randolph, and Snir. However, 
time did not permit investigation of the third area. 


156,130 

AD-A236 643/3/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Balancing Antagonistic Time and Resource Utiliza- 
tion Constraints in Over-Subscribed Scheduling 
Problems. 

Technical rept. 

S. F. Smith, and D. K. Pathak. Mar 91, 16p Rept no. 
CMU-RI-TR-91-05 

Contract NCC-2-531 


In this paper, we report work aimed at applying con- 
cepts of constraint-based problem structuring and 
multi-perspective scheduling to over-subscribed 
scheduling problem. Previous research has demon- 
strated the utility of these concepts as a means for ef- 
fectively balancing conflicting objectives in constraint- 
relaxable scheduling problems, and our goal here is to 
provide evidence of their similar potential in the con- 
text of HST observation scheduling. To this end, we 
define and experimentally assess the performance of 
two time-bounded heuristic scheduling strategies in 
balancing the tradeoff between resource setup time 
minimization and satisfaction of absolute time con- 
straints. The first strategy considered is motivated by 
dispatch-based manufacturing scheduling research, 
and employs a problem decomposition that concen- 
trates local search on minimizing resource idle time 
due to ‘setup’ activities. The second is motivated by 
research in opportunistic scheduling and advocates a 
problem decomposition that focuses attention on the 
goal activities that have the tightest temporal con- 
straints. Analysis of experimental results gives evi- 
dence of differential superiority on the part of each 
strategy in different problem solving circumstances. A 
composite strategy based on recognition of character- 
istics of the current problem solving state is then de- 
fined and tested to illustrate the potential benefits of 
constraint-based problem structuring and multi-per- 
spective scheduling in over-subscribe scheduling 
problems. 


156,131 

AD-A236 855/3/GAR PC A0O5/MF A01 
Florida Agricultural and Mechanical Univ./Florida 
State Univ., Tallahassee. Dept. of Industrial Engineer- 


ing. 

Generalized Set-Covering Method for Surveillance 
Maintenance. 

Final technical rept. 16 Aug 90-15 Mar 91. 

S. Awoniyi, and L. Frair. Mar 91, 87p 

Contract DASG60-90-C-0142 


This research has developed a solution procedure for 
a practical, new combinatorial optimization problem. 
The solution procedure also represents a new ap- 
proach to combinatorial problems. This problem is a 
model for certain surveillance maintenance problems, 


and has not previously appeared in the literature of op- 
timization or industrial engineering. A heuristic proce- 
dure for the generalized set-covering problem is de- 
scribed. Computational experiments are presented 
and a computer code (in Microsoft C) for the proce- 
dure is given. This heuristic procedure represents a 
new approach to discrete optimization -- a nonlinear 
ae approach. This approach should be very 
useful in ‘solving’ a host of NP-complete problems with 
nonlinear objective functions. To make the results of 
this research address real world, certain extensions 
are suggested. 


156,132 

AD-A236 902/3/GAR PC A04/MF A01 
Naval ve School, Monterey, CA. Dept. of 
Operations Research. 

Instability of Instability (Theorems). 

Technical rept. 

C. A. Tovey. May 91, 57p Rept no. NPSOR-91-15 
Prepared in cooperation with Georgia Inst. of Tecno- 
logy, Atlanta. 


Democratic simple majority voting is perhaps the most 
widely used method of group decision making in our 
time. Current theory, based on instability theorems, 
predicts that a group employing this method will almost 
always fail to reach a stable conclusion. There is one 
case that the classical instability theorems do not 
treat: an even number of voters in 2 dimensions. We 
resolve this remaining case, proving that instability 
occurs with probability converging rapidly to 1 as the 
population increases. But empirical observations do 
not support the gloomy predictions of the instability 
theorems. We show that the instability theorems are 
themselves unstable in the following sense: if the 
model of voter behavior is altered however slightly to 
incorporate any of several plausible characteristics of 
decision-making, then the instability theorems do not 
hold and in fact the probability of stability converges to 
1 as the population increases, when the population is 
sampled from a centered distribution. The assump- 
tions considered are: a cost of change; bounded ra- 
tionality; perceptual thresholds; a cost of uncertainty; a 
discrete proposal space, and others. One conse- 
quence of this work is to render precise and rigorous 
the solution proposed by Tullock and refined by Arrow 
to the impossibility problem. The stability results all 
hold for arbitrary dimension, and generalize to estab- 
lish a tradeoff between the characteristics and the 
degree of noncenteredness of a population. As a by- 
product of the analysis, we establish the statistical 
consistency of the sample yolk radius. 


156,133 

AD-A236 938/7/GAR PC A05/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Electrical 
Engineering and Computer Science. 

Estimation and Control of Nonlinear and Hybrid 
Systems. 

Final rept. 15 Jan 89-14 Oct 90. 

A. H. Haddad. 14 Oct 90, 82p AFOSR-TR-91-0527, 
Grant AFOSR-89-0241 


The research covers several aspects of the basic 
issues that are needed to develop and implement non- 
linear filtering and control of maneuvering vehicles in 
uncertain environments and nonlinear geometry. The 
research is involved in modelling maneuvering nonlin- 
ear vehicles as switched linear Markov models. The 
research therefore leads in several directions investi- 
gating various aspects of such models which in gener- 
al are called hybrid systems. Three different aspects 
are considered: The first involves realization and other 
generic properties of hybrid systems, including control- 
lability and stability as well as simulation and averag- 
ing. The second involves estimation and detection sys- 
tems for hybrid systems, including various related 
models and approximate filtering schemes. The third 
involves the application of switched Markov filtering 
schemes to the tracking of maneuvering vehicles. 


156,134 

DE91013076/GAR 

Los Alamos National Lab., NM. 
Nonlinear modeling of chaotic time series: Theory 
and applications. 

M. Casdagli, S. Eubank, J. D. Farmer, J. Gibson, and 
D. Des Jardins. 1990, 59p LA-UR-91-1637, CONF- 
901246-4 

Contract W-7405-ENG-36 

Electric Power Research Institute (EPRI) workshop on 
applications of chaos, San Francisco, CA (USA), Dec 


PC A04/MF A01 





tanh, Rpeneteed by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


We review recent developments in the modeling and 
prediction of nonlinear time series. In some cases ap- 
parent randomness in time series may be due to cha- 
otic behavior of a nonlinear but deterministic system. 
In such cases it is possible to exploit the determinism 
to make short term forecasts that are much more ac- 
curate than one could make from a linear stochastic 
model. This is done by first reconstructing a state 
space, and then using nonlinear function approxima- 
tion methods to create a dynamical model. Nonlinear 
models are valuable not only as short term forecast- 
ers, but also as diagnostic tools for identifying and 

uantifying low-dimensional chaotic behavior. During 
the past few years methods for nonlinear modeling 
have developed rapidly, and have already led to sever- 
al applications where nonlinear models motivated by 
chaotic dynamics provide superior predictions to linear 
models. These applications include prediction of fluid 
flows, sunspots, mechanical vibrations, ice ages, mea- 
sles epidemics and human speech. 162 refs., 13 figs. 


156,135 

MIC-91-04079/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 

New optimization formulation of the variational in- 
equality problem with application to the network 
equilibrium problem. 

Publication no. 722, and Publication no. no. 760. 

J. H. Wu, M. Florian, and P. Marcotte. c1991, 21p 


This paper develops a general differentiable equiva- 
lent optimization formulation for the variational in- 
equality problem and analyzes its properties. Descent 
methods are proposed for its solution and conver- 
gence proofs are given even in the case where the 
Jacobian is the only positive semidefinite on the feasi- 
ble set. The resulting algorithms are adapted for the 
= equilibrium problem in the space of path 
lows. 


156,136 

MIC-91-04083/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 

Projective method for bipartite networks and ap- 
plication to the matrix estimation and transporta- 
tion problems. 

Publication no. 766. 

O. Drissi-Kaitouni. c1991, 26p 


This paper deals with bipartite network problems 
where some objective function is to be optimized 
under flow conservation constraints at nodes, and, 
eventually, bounds on the link flows. Such problems 
are also interpreted as matrix optimization problems. 
The paper first constructs a linear complexity projector 
onto the feasible space defined by the flow conserva- 
tion constraints, then develops a variant of the scaled 
conjugate gradient method, where the conjugate direc- 
tions are all forced to lie in the feasible space. Projec- 
tions that are required at each iteration of the project- 
ed scaled conjugate gradient algorithm are performed 
by the efficient projector developed earlier. Numerical 
results support superiority of this approach against 
classical conjugate gradient and LDL decomposition 
techniques for solving the problem. 


156, 137 
MIC-91-04084/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 
Shortest path algorithm for networks with time de- 
ndent link travel times. 

ublication no. 715. 

O. Drissi-Kaitouni. c1990, 10p 


This paper describes an efficient shortest path algo- 
rithm for networks that have time dependent link travel 
times, such as dynamic networks. The proposed algo- 
rithm is an extension of the Dikjstra’s shortest path al- 
gorithm that takes into account the arrival time of flows 
at nodes in order to handle the time dependent link 
travel times. The proposed algorithm keeps the loga- 
rithmic complexity of Dikjstra’s (when using heaps) 
plus a linear part related to the study horizon (number 
of periods of time). 


1 
Mic-61-04085/GAR PC E07/MF E01 


nies. (Quebec). Centre de Recherche sur les 
ran: S. 
pee — support system for physical distribution 
inning. 
ublication no. 764. 
A. Langevin, and Y. Saint-Mleux. c1991, 20p 


A manager planning a distribution network faces a mul- 
tiple-vehicle —_— problem. The first step is to assign 
customers to vehicles and one way to do this is to par- 
tition a given territory into zones assigned to each vehi- 
cle. This rf presents a decision su system 
that enables the distribution manager to interactively 
design the zones at the screen using his own judge- 
ment as well as suggestions made by the system. 
System estions are based on analytic formulae 
that determine the optimal shape of a zone, taking into 
account the speed of the vehicle, the density of the 
demand, the location of the zone, and a maximal dura- 
tion or a maximum number of stops in a route, as well 
as his own knowledge of the territory. 


156,139 

PBS1-218909/GAR PC A03/MF A01 

Technische Hogeschool Delft (Netherlands). Dept. of 

Mathematics and Informatics Computer Science. 

Scale Sensitivity and Rank Preservation in a Multi- 

wer Variant of the Ana’ Hierarchy Process. 
. A. Lootsma. c1991, 35p REPT-91-20 


The reputation of Saaty’s Analytic Heirarchy Process 
would not be diminished by the replacement of obso- 
lete details such as the fundamental scale to quantify 
human judgement, the Perron-Frobenius eigenvector 
to estimate the impact scores, and the arithmetic- 
mean aggregation rule to calculate the final scores of 
the decision alternatives. Because the fundamental 
scale introduces inconsistencies which are not present 
in the mind of the decision maker, the authors replace 
it by a number of geometric scales which are based on 
psychophysical arguments. These scales are only 
used at the first evaluation level, when they compare 
the alternatives under each of the criteria separately. 
The impact scores are estimated by logarithmic re- 
gression because it frequently happens that the pair- 
wise comparisons are incomplete (missing data). The 
rank order of the impact scores appears to be invariant 
when geometric scales are employed. Next, the deli- 
cate aggregation step is improved by the geometric- 
mean aggregation rule and by a new definition of the 
relative importance of the criteria. The —_ 
mean aggregation rule has the property of infinite com- 
pensation for zero preference, so that it is usually more 
plausible than the arithmetic-mean rule with finite com- 
pensation for zero preference. Moreover, they demon- 
Strate that at the second evaluation level there is only 
one geometric scale to quantify the relative impor- 
tance of the criteria. The rank order of the final scores 
of the alternatives does therefore not depend on the 
geometric scale employed to calculate the impact 
scores at the first level. (Copyright (c) 1991 by Faculty 
of Technical Mathematics and Informatics, Delft, The 
Netherlands.) 


Statistical Analysis 


156,140 

AD-A236 856/1/GAR 
Harvard Univ., Cambri 
Are all Linear Paired 
lent. 

Technical rept. 

H. Stern. Salant 29p Rept no. TR-ONR-C-5 
Contract N00014-91-J-1005 


Previous authors have found that different models of 
paired comparisons data lead to similar fits. This phe- 
nomenon is examined by means of a set of paired 
comparison models, based on gamma random varia- 
bles, that includes the frequently applied Bradley-Terry 
and Thurstone-Mosteller models. A theoretical result 
provides a natural ordering of the models in the 
= family on the basis of their composition rules. 

nalysis of several sports data sets indicates that all of 
the paired comparison models in the family provide 
adequate, and almost identical, fits to the data. Simula- 
tions are used to further explore this result. Although 
not all approaches to paired comparisons experiments 
are covered by this discussion, the evidence is strong 
that for samples of the size usually encountered in 
practice all linear paired comparison models are virtu- 
ally equivalent. 


PC A03/MF A01 
e, MA. Dept. of Statistics. 
omparison Models Equiva- 
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AD-A237 025/2/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 
Multidimensional Estimation Using Itera- 


Master’s thesis. 
R. C. Wester. Jun 90, 42p 


This thesis treats the topic of multi-dimensional autor- 

ressive (AR) spectral estimation. An iterative algo- 
ithm for the solution of toeplitz block-toeplitz matrix 
equations is presented. This leads to a fast solution of 
the two dimensional normal equation compared with 
direct inversion of the autocorrelation matrix. The co- 
variance method is used to estimate the autocorrela- 
tion function. Because the resulting matrix is not toe- 
plitz block-toeplitz, a modified iterative algorithm is pre- 
sented. Quarter-plane and nonsymmetric half-plane 
support are used, as well as combined quadrant aver- 
aging. Results of computer simulation show that in 
some cases a single iteration is sufficient to produce 
an acceptable spectral estimate. Because the AR pa- 
rameters are estimated from previous values, this sug- 
gests the possibility to estimate spectral densities of 
slowly varying random processes. 


156,142 
DE91008583/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Limitations to the method of power spectrum anal- 
ysis: parece mare biased estimators, and weak 
conv io 


W. |. Newman, M. P. Ha’ , and Y. Terzian. 1991, 
32p LA-UR-91-477, CONF-910859-1 

Contract W-7405-ENG-36 

Statistical challe in modern astronomy confer- 
ence, University Park, PA (USA), 11-14 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


The “Power Spectrum Analysis” method developed by 
Yu and Peebles has been widely employed as a tech- 
nique for establishing the existence of periodicities. 
This method generates a sequence of random num- 
bers from observational data which, it was claimed, is 
exponentially distributed with unit mean and variance, 
essentially independent of the distribution of the origi- 
nal data. We show that the derived random process 
preserves a subtle imprint of the original distribution, 
rendering the derived process nonstationary and pro- 
ducing a small but systematic bias in the usual esti- 
mate of the mean and variance. Although the derived 
variable may be reasonably described by an exponen- 
tial distribution, the tail of the distribution is far re- 
moved from that an exponential, thereby rendering 
statistical inference and confidence testing based on 
the tail of the distribution completely unreliable. 22 
refs. 


156,143 
DE91617573/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 


(Italy). 

Estimation of the i contact distribution 
H(sub s)(y) for spatial point processes. 

S. |. Doguwa. Aug 90, 27p IC-90/228 

U.S. Sales Only. 


RIPLEY (1977, Journal of the Royal Statistical Society, 
B39 172-212) proposed an estimator for the spherical 
contact distribution H(sub s)(s), of a spatial point proc- 
ess observed in a bounded planar region. However, 
this estimator is not defined for some distances of in- 
terest, in this bounded region. A new estimator for 
H(sub s)(y), is proposed for use with regular grid of 
sampling locations. This new estimator is defined for 
all distances of interest. It also appears to have a 
smaller bias and a smaller mean squared error than 
the previously suggested alternative. (author). 11 refs, 
4 figs, 1 tab. (Atomindex citation 22:017186) 
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PB91-218743/GAR PC A03/MF A01 
Technische H hool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Comparison of Some Quick Algorithms for Robust 
Sip gone 

P. J. Rousseeuw, and B. C. van Zomeren. c1991, 
21p REPT-90-92 


Existing high-breakdown regression estimators need 
substantial computation time. In the paper, the authors 
propose two less time-consuming alternatives with a 
breakdown point of 1/3. This is not the highest value 
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possible, but it is independent of the number of predic- 
tor variables. Both algorithms start by identifying un- 
usual points by computationally cheap robust esti- 
mates of location and scale in x-space or (x,y)-space, 
and then apply L(1) regression to the remaining points. 
Two somewhat rnore refined variants of these — 
ods are also discussed, both based on resampling, 
using only a very limited number of subsamples. = 
examples are given, and a small simulation study is 
presented. It appears that in these cases the new algo- 
rithms perform equally well as more time-consuming 
estimators. (Copyright (c) 1991 by Faculty of Technical 
Mathematics and Informatics, Delft, The Netherlands.) 


156,145 

PBS1-218750/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
—” Estimator of a Monotone Density: Basic 
P. Groeneboom, and H. P. Lopuhaae. c1991, 13p 
REPT-91-01 


The authors present short proofs of two basic results 
from nonparametric density estimation. A straightfor- 
ward argument is given to show that the left continu- 
ous version of the concave majorant of the empirical 
distribution function maximizes the likelihood function f 
-> f(X1)...f(Xn) within the class of nonincreasing den- 
sities. Furthermore, a short proof is given to show that 
the number of vertices of the concave majorant of the 
uniform empirical distribution function is asymptotically 
normal with Cope (G mean and variance both equal 
to log n. (Copyright (c) 1991 by Faculty of Technical 
Mathematics and Informatics, Delft, The Netherlands.) 
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PBS1-213520/GAR PC A03/MF A01 
Duke Univ. Medical Center, Durham, NC. 

Spatial Distribution of Collagen and Elastin Fibers 
in Lungs. 

Journal article. 

R. R. Mercer, and J. D. Crapo. c1990, 12p EPA/ 
600/J-90/529 

Grant EPA-R-813113 

Pub. in Jnl. of Applied Physiology, v69 n2 p756-76% 
Sep 90. Sponsored by Health Effects Research Lab., 
Research Triangle Park, NC. Environmental Toxicol- 
ogy Div. 

Surface tension forces acting on the thin-walled alveo- 
lar septa and the collagen-elastin fiber network are 
major factors in lung parenchymal micro-mechanics. 
Quantitative serial section analysis and morphometric 
evaluations of planar sections were used to determine 
the spatial location of collagen and elastin fibers in 
Sprague Dawley rat and normal human lung samples. 
A large concentration of connective tissue fibers was 
located in the alveolar duct wall in both species. For 
rats, the tissue density of collagen and elastin fibers 
located within 10 micrometers of an alveolar duct were 
13 and 9% respectively. In human lung samples, the 
tissue density of collagen and elastin fi withon 20 
micrometers of an alveolar duct were 18 and 16% re- 
spectively. In both species, bands of elastin fibers 
formed a continuous ring around each alveolar mouth. 
In human “eA elastin fibers were found to penetrate 
significantly deeper into alveolar septal walls than they 
didi in rat lungs. The concentration of connective tissue 
elements in the alveolar duct walls of both species is 
consistent with their proposed roles as the principal 
load bearing elements of the lung parenchyma. (Copy- 
right (c) 1990 the American Physiological Society.) 


Biochemistry 
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AD-A236 358/8/GAR 
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PC A01/MF A01 


California Univ., San Francisco. 
—- of a Self-Assembling Supramolecular 


Annual progress rept. 1 May-1 Jun 91. 
C. A. Hunt, and R. D. MacGregor. 1 Jun 91, 3p 
Contract NO0014-91-J-1455 


The goal of this project is to construct a self-assem- 
bling, closed, hollow, uniform, supramolecular lattice in 
which the lattice dimensions measure between 10 and 
100 nm, and which exhibits two hierarchical levels of 
molecular order. Our approach is novel. Use the mem- 
brane skeleton of erythrocytes, which is an ordered, 
two dimensional molecular lattice, as a template to 
construct a synthetic lattice that remains intact, func- 
tional and responsive after removal of the template. 
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AD-A236 426/3/GAR PC A02/MF A01 

Princeton Univ., NJ. 

tent. Dependent Mechanisms of Protein Pump Ac- 
Vv 

Final rept. Jun 86-May 90. 

S. M. Gruner. 24 May 91, 10p 

Contract NO0014-86-K-0396 


The overall objectives of the contract were to investi- 
gate the relationship between the activity of mem- 
brane proteins, such as protein pumps and channels, 
and the elastic curvature properties of the imbedding 
lipid bilayer. The goal was to understand if lipid compo- 
sition modulates the protein activity via a coupling to 
the lipid monolayer elastic energies. This involved in- 
vestigation both of the physical properties of lipid sys- 
tems and measurements of the effects upon specific 
proteins. Progress on the following specific objectives 
are summarized: (1) To develop techniques for meas- 
uring lipid curvature elastic properties. (2) To investi- 
gate if the bilayer spontaneous curvature is regulated 
in bacterial cells. (3) To correlate ion-pump and chan- 
nel activity with the spontaneous curvature. 
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DE91619081/GAR PC A03/MF A01 
Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina). Direccion de Radioisotopos y Radia- 
ciones. 

Insulina RIA ( ) polietilenglicol. 
Manual de operaciones. (Polyethyfenegiycel RIA 
(radioimmunoassa' Sy insulin. Handling booklet). 
1988, 26p CNEA-N 

In Spanish. Juegos de A 25 y 50 determina- 
ciones. 

U.S. Sales Only. 


Insulin is a polypeptide hormone of M.W. 6,000 com- 
posed of two peptide chains, A and B, jointed by two 
cross-linked disulphide bonds and synthesized by the 
beta-cells of the islets of Langerhans of the pancreas. 
Insulin influences most of the metabolic functions of 
the body. Its best known action is to lower the blood 
glucose concentration by increasing the rate at which 
glucose is converted to glycogen in the liver and mus- 
cles and to fat in adipose tissue, by stimulating the rate 
of glucose metabolism and by depressing gluconeo- 
ge nesis. Insulin stimulates the synthesis of proteins, 

NA and RNA in cells generally, and promotes the 
uptake of aminoacids and their incorporation into 
muscle protein. It increases the uptake of glucose in 
adipose tissue and its conversion into fat and inhibits 
lipolysis. Insulin primary action is on the cell mem- 
brane, where it probably facilitates the transport of glu- 
cose and aminoacids into the cells. At the same time it 
may activate intracellular enzymes such as glycogen 
synthetase, concerned with glycogen synthesis. 
(Author). (Atomindex citation 22:019166) 
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MIC-91-03593/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Japanese science and technology: Results of an 
8.5 month stay fellowship at the Renontden Re- 
search Institute, Tsukuba, Japan. 

Report no. MSL 91-20(T R). 

W. D. Gould. c1991, 32p 


Tsukuba, also known as Science City, was planned in 
the early 1960s to reduce crowding in Tokyo yet main- 
tain a large research establishment in the capital 
region. The city now contains 45 national (govern- 
ment) laboratories, 37 industrial laboratories and two 
universities. This re describes the Fermentation 
Research Institute organization and work, meetings at- 
tended, and research work conducted on the purifica- 


tion and characterization of the enzyme methyl mer- 
captan oxidase from Thiobacillus thioparus TK-m. The 
paper resulting from this research is also included. 
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N91-24909/4/GAR 

Georgia Inst. of Tech., Atlanta. 
Crystallization of Proteins by Dynamic Control of 
Supersaturation. 

Semiannual Status Report, 21 Mar. - 20 Sep. 1990 
(Doctoral thesis). 

L. J. Wilson. Nov 90, 213p NAS 1.26:188193, NASA- 
CR-188193 

Contract NAG8-713 


The growth of protein crystals is known to be the limit- 
ing factor in the determination of the three-dimensional 
structures of most proteins. It is expected that the ki- 
netics of supersaturation, which is directly related to 
solvent evaporation, will affect protein crystal growth 
and nucleation and accordingly determine the quality, 
number, size, and morphology of the crystals. With a 
technique that controls the evaporation of solvent from 
a protein solution with N2(g) it is possible to determine 
the effect of different evaporation profiles on hen egg 
white lysozyme crystals. Hen egg white lysozyme was 
chosen as the model protein use it crystallizes 
easily and has solubility data available for most salt, 
pe. and temperature ranges. Commercially available 
a was further purified by a number of methods. 

rystals grown with the purified lysozyme and with the 
unpurified lysozyme in citrate buffer were different 
shapes but were found to be of the same symmetry 
space group by precession photos. Differences were 
seen in the lysozyme crystals grown using different 
evaporation rates. At three of the four initial conditions 
for lysozyme crystal growth, longer evaporation times 
yielded better crystals. The evaporation times required 
to see a change in the appearance of the crystals was 
much longer than expected. The number of rates stud- 
ied so far represent only a small fraction of the ones 
now available with the evaporation device. The 
technique also provides for control of both solution pH 
and temperature which are related to the solubilities of 
proteins. 


PC A10/MF A02 
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PB91-213595/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Developmental Toxicology Div. 

Palatal Expression of TGFbeta Isoforms in Normal 
and Retinoic Acid-Treated Embryos. 

D. R. FitzPatrick, B. D. Abbott, and R. J. Akhurst. 
1991, 10p EPA/600/D-91/127 

Portions of this document are not fully legible. Pre- 
pared in cooperation with Glasgow Univ. (Scotland). 
Duncan Guthrie Inst. of Medical Genetics. 


Recinoic Acid (RA) is know to induce cleft palate in all 
mammalian species tested. The etiology of RA-in- 
duced cleft palate has been extensively investigated in 
C57B16 mouse embryos. Recently shown was distinct 
site- and stage-specific expression pattern of the 
RNAs encoding the three TGFbeta isoforms 
(TGFbetai, TGFbeta2 and TGFbeta3) during normal 
murine palatogenesis suggesting an important role for 
these regulators of cell function in this developmental 
process. TGFbeta1 and TGFbeta3 are expressed in 
the medial edge epithelium at the time of palatal 
fusion, whereas TGFbeta2 RNA is.exclusively mesen- 
chymal. The present study investigated the expression 
of TGFbetas in mouse embryo palates from mothers 
treated in vivo with 100mg/Kg all-trans RA on day 10 
post coitum (p.c.) and collected on day 12 and day 14 
p.c. The RA-treated embryos showed marked hypopla- 
sia of the palatal shelves but, surprisingly, did not show 
any major alteration in the RNA localization of 
TGFbetai or TGFbeta3. There were, however, minor 
_— in the expression characteristics of TGFbeta2 
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PB91-217034/GAR PC A03/MF A01 
Warwick Univ., Coventry (England). Dept. of Biological 
Sciences. 

Biological Methane Activation. Annual Report, 
April 1990-March 1991. 

H. Dalton. 31 Jul 91, 27p GRI-91/0150 

Contract GRI-5089-260-1826 

See also PB90-239906. Sponsored by Gas Research 
Inst., Chicago, IL. 


The unequivocal identification of carbon centered radi- 
cals has now been demonstrated to be produced 





during enzyme activation of methane. The protein re- 
sponsible for methane activation has been shown to 
contain only two iron atoms at the active site which are 
ligated to at least two histidine residues. The regula- 
tory protein B can exist in two forms one of which is a 
truncated version which has lost seven residues from 
the C terminus and is inactive. Careful studies by elec- 
trospray mass spectrometry has assigned accurate 
molecular weights to the component proteins. Expres- 
sion of functionally active protein B has now been 
achieved in a different organism, Escherichia coli, a 
major achievement. All the genes of the MMO com- 
plex are now subcloned into expression vectors and 
are awaiting expression. A number of promoters 
throughout the gene cluster have been identified. 
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PBS1-217885/GAR PC A03/MF A014 
— Biological Lab. RVO-TNO, Rijswijk (Nether- 
lands). 

Effects of Nicotinamide on Biochemical and Mor- 
phological Changes Induced by Sulfur Mustard in 
Human Skin Organ Cultures. 

M. A. E. Mol, R. de Vries, and A. W. Kluivers. c1990, 
27p MBL-1990-26 

Summary in Dutch. 


Blister formation due to sulfur mustard (HD) exposure 
was studied in an ex vivo human skin model. Pieces of 
fresh human skin were exposed to HD vapor and sub- 
sequently incubated in medium for 48 hr. During the 
culture period cellular NAD+ levels and uptake of glu- 
cose from the medium decreased relative to the dura- 
tion of the exposure to HD. In light microscopic sec- 
tions of skin that was exposed to HD for 6 min, clefts of 
variable size could be clearly observed between epi- 
dermis and dermis after a 48 hr culture period. Immun- 
ohistochemical staining of collagen type IV demon- 
strated that separation occurred between the basal 
membrane and the basal keratinocytes. Since it was 
reported that nicotinamide could protect cellular 
NAD+ levels after HD exposure, HD-treated skin 
pieces were incubated in medium containing 10 mM 
nicotinamide. Although the incubation caused an ele- 
vation of cellular NAD+ levels and of glucose uptake 
from the medium to control values, it did not result in a 
substantial reduction of cell death or microblister for- 
mation as observed by light microscopy in tissue sec- 
tions. 


Botany 


156,155 
DE91012640/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Soil, Crop and At- 
mospheric Sciences. 
Effects of freezing and cold acclimation on the 
[ere membrane of isolated protoplasts. 

rogress rept. 
P. L. Steponkus. 1991, 19p DOE/ER/13214-5 
Contract FG02-84ER13214 
Sponsored by Department of Energy, Washington, DC. 


The principal goal of our program is to provide a 
mechanistic understanding of the cellular and molecu- 
lar aspects of freezing injury and cold acclimation from 
a perspective of the structural and functional integrity 
of the plasma membrane -- the primary site of freezing 
injury in winter cereals. Our immediate goals are (1) to 
provide an understanding of the mechanism by which 
freeze-induced dehydration affects the formation of 
aparticulate domains and lamellar-to-hexagonal(sub 
(parallel)) phase transitions in the plasma membrane 
of NA protoplasts, (2) to characterize the cellular and 
molecular mechanisms by which cold acclimation and 
cryoprotectants preclude or diminish these alterations 
in the plasma membrane of ACC protoplasts and (3) to 
elucidate the molecular basis for the lesion that limits 
the maximum freezing tolerance of cold-acclimated 
winter rye and which is believed to be the formation of 
domains of interdigitated lipids in the L(sub (beta)) 
phase. This past year our efforts have included (a) 
characterization of the ultrastructural changes in the 
plasma membrane that are associated with freezing 
injury of protoplasts isolated from cold-acclimated rye 
leaves; (b) determinations of the hydration characteris- 
tics of plasma membrane lipids and model lipid mix- 
tures, including the thermal dependence of the hydra- 
tion characteristics; (c) studies of dehydration-induced 
phase transitions and demixing in model systems of 
plasma membrane lipids; (d) differential scanning ca- 


lorimetry studies to determine the amount of freeza- 
ble/unfreezable water that is associated with lipids; 
and (@) preliminary cryo-SEM observations of in situ 
ice formation in rye leaves. 11 refs. 
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MIC-91-04028/GAR MF E01 

Plant Biotechnology Institute (Canada). Saskatoon 

(Saskatchewan). 

Plant Biotechnology Institute (Canada): Annual 
1989-90. 

c1990, 49p 

Microfiche only. 


The National Research Council operates more than a 
dozen national laboratories along with programs for 
scientific-technical information and industrial research 
assistance. In the biotechnology program, the Plant 
Biotechnology Institute has the mission of delivering 
new, exploitable biological and biochemical methods 
for the control and genetic alteration of plant develop- 
ment, especially at the cellular and molecular levels. 
This annual report covers the highlights of the year, 
the organization and personnel, cell technology biolog- 
ical chemistry, the Transgenic Plant Centre, business 
and outreach, and support services. A list of publica- 
tions, patents and expenditures are also given. 
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N91-25094/4/GAR 
(Order as N91-24972/2/GAR, PC —_ 
1) 
Park (George W.) Seed Co., Inc., Greenwood, SC. 
Seeds in Space Experiment Results (Abstract 


Only). 

J. A. Alston. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 129. 


Two million seeds of 120 different varieties represent- 
ing 106 species, 97 genera, and 55 plant families were 
flown aboard the Long Duration Exposure Facility 
(LDEF). The seeds were housed on the space ex- 
posed experiment developed for students (SEEDS) 
tray in sealed canister number six and in two small 
vented canisters. The tray was in the F-2 position. The 
seeds were germinated and the germination rates and 
development of the resulting plants compared to the 
control seed that stayed in Park Seed’s seed storage 
facility. The initial results are presented. There was a 
better survival rate in the sealed canister in space than 
in the storage facility at Park Seed. At least some of 
the seeds in each of the vented canisters survived the 
exposure to vacuum for almost six years. The number 
of observed apparent mutations was very low. 
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N91-25095/1/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A 


01) 
Oklahoma State Univ., Stillwater. 
Space Lo Experiment Developed for Stu- 
dents (SEEDS) p-0004-2 (Abstract Only). 
D. K. Grigsby. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 130. 


This cooperative endeavor of NASA Headquarters, the 
NASA Langley Research Center, and the George W. 
Park Seed Company, resulted in the distribution, by the 
end of March, 1990, of approximately 132,000 space 
exposed experiment developed for students (SEEDS) 
kits to 64,000 teachers representing 40,000 class- 
rooms and 3.3 million kindergarden through university 
students. Kits were sent to every state, as well as to 30 
foreign countries. Preliminary radiation data indicates 
that layer A received 725 rads, while layer D received 
350 rads. Germination rate was reported to be 73.8 
percent for space exposed seeds and 70.3 percent for 
earth based control seeds. Tests conducted within the 
first six months after retrieval indicated space exposed 
seeds germinated in an average of 8.0 days, while 
earth based control seeds’ average germination rate 
was 8.3 days. Some mutations (assumed to be radi- 
ation induced) reported by students and Park Seed in- 
clude plants that added a leaf instead of the usual 
flower at the end of the flower front and fruit produced 
from a flower with a variegated calyx bore seeds pro- 
ducing albino plants, while fruit from a flower with a 
green calyx from the same plant bore seeds produced 
green plants. 


156, 1617 


MEDICINE & BIOLOGY 
Clinical Medicine 


156,159 
N91-25096/9/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
First Biological and Dosimetric Results of the Free 
Flyer — Experiment AOQ015 on LDEF (Ab- 
G. Reitz, H. Buecker, R. Facius, G. Horneck, and M. 
Schaeffer. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 131. 


The main objectives of the Biostack Experiment are to 
Study the effectiveness of the structured components 
of the cosmic radiation to bacterial spores, plant 
seeds, and animal cysts for a long duration spaceflight 
and to get dosimetric data such as i jiuences 
and spectra and total doses for the Long Duration Ex- 
posure Facility orbit. The configuration of the experi- 
ment pac allows the localization of the trajectory 
of the particles in each biological layer and to correlate 
the potential biological impairment or injury with the 
physical characteristics of the responsible particle. Al- 
though the Biostack iment was designed for a 
long duration flight of only nine months, most of the 
biological systems show a high hatching or germina- 
tion rate. Some of the first observations are an in- 
crease of the mutation rate of embryonic lethals in the 
second generation of Arabi is seeds, somatic mu- 
tations, and a reduction of growth rates of corn plants 
and a reduction of life span of Artemia salina shrimps. 
The different passive detector systems are also in a 
good s and give access to a proper dosimetric 
analysis. The results are summarized, and some as- 
pects of future analysis are shown. 


Clinical Chemistry 
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AD-A236 945/2/GAR PC A03/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Long-Term Risk Function Evaluation: Biochemical. 
Final rept. 1976-1990. 

A A. Clark. Jul 90, 19p Rept no. USAFSAM-TR-90- 
A method of determining the true level of HDL-choles- 
terol in serum was developed. The serum lipoproteins 
were titrated by adding increasing amounts of lipopro- 
tein precipitant, measuring the c erol content in 
the supernate, and monitoring the lipoprotein content 
of the su ite by agarose electrophoresis. For 
quality control of routine HDL-cholesterol measure- 
ments, serum pools proved highly useful. A computer 
program that printed out values obtained for total cho- 
lesterol, HDL-cholesterol, and triglyceride levels during 
the last 10 laboratory runs, plus statistical information 
on the levels and the ratios between those levels, was 
a useful tool in identifying sources of error and was a 
strong motivating factor in technician morale. Various 
methods were used separately and in combination in 
unsuccessful efforts to develop a routine procedure for 
measuring the composition of serum lipoproteins. 


Clinical Medicine 
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AD-A236 408/1/GAR PC A99/MF A04 


Cooley’s Anemia 
Held in New York on 13-15 March 1990. 
Final rept. 
A. Bank. 28 Dec 90, 605p 
Contract DAMD17-90-Z-0001 


This volume contains the papers from the Sixth Coo- 
ley’s Anemia Symposium. Over the past 25 years, re- 
markable progress has been made in our understand- 
ing of the pathogenesis of molecular defects in this 
disease. Since the last symposium six years ago, there 
have been vastly improved diagnostic tests and sever- 
al new approaches to the treatment of Cooley’s 
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anemia. The data reported in this volume include a 
summary of advances to date in our knowledge of (1) 
the molecular defects in the thalassemias, (2) the ri 
ulation of fetal hemoglobin production, (3) antenatal di- 
agnosis of thalassemia, (4) iron chelation therapy, 6) 
bone marrow transplantation, (6) gene therapy for the 
thalassemias, and (7) psychosocial problems of tha- 
lassemic patients and their families. All these topics 
are discussed by experts from around the world, and 
from different points of view. It was the goal of this 
symposium to have a sharing of ideas between scien- 
tists from different countries and interested physicians. 
In addition, this is the first symposium to discuss in 
detail the psychosocial consequences of Cooley’s 
anemia on patients and their families. 
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AD-A236 775/3 Not available NTIS 

Fan beenk MD Research Inst. of Infectious Diseases, 
‘ort 

Venezuelan Equine Encephalomyelitis Virus infec- 

tion in and Transmission by the Tick ‘Amblyomma 

cajennense’ (Arachnida: Ixodidae). 

K. J. Linthicum, T. M. Logan, C. L. Bailey, S. W. 

Gordon, and C. J. Peters. May 91, 5p 

Availability: Pub. in Jnl. of Medical Entomology, v28 n3 

p405-409, May 91. Available to DTIC users only. No 

copies furnished by NTIS. 


To assess a possible role of ticks as the maintenance 
host for epizootic strains of Venezuela equine ence- 
phalomyelitis (VEE) virus, laboratory experiments were 
conducted to determine if ticks could become infected, 
maintain, and transmit the virus. Larval and nymphal 
Amblyomma cajennense (F.) and larval Dermacentor 
nitens Neumann ticks were exposed to epizootic VEE 
virus (Trinidad donkey strain) by allowing them to feed 
on viremic guinea pigs (strain 13). In A. cajennense, 
transstadial transmission was observed from larvae to 
nymphs and adults. Horizontal viral transmission to a 
mammalian host was accomplished by nymphs. Infec- 
tion rates in nymphs and adults were 2% (42/2,750) 
and 4% (9/244), respectively, after ingestion of virus 
as larvae. Virus was detected in A. cajennense adult 
ticks for up to 171 d after infection in the larval stage. A 
cajennense, exposed as nymphs, ingested virus but 
did not become infected (0/164 after 10 d after taking 
an infective bloodmeal). No virus was detected in D. 
nittens 7 d after exposure. These findings suggest that 
A. cajennense potentially could be involved in an inter- 
epizootic maintenance cycle of epizootic Vee viral 
Strains. 
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AD-A236 782/9 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 

Transmission of Rift Valley Fever Virus By Adult 
Mosquitoes after Ingestion of Virus as Larvae. 

M. J. Turell, K. J. Linthicum, and J. R. Beaman. 
1990, 4p 

Availability: Pub. in American Jnl. of Tropical Medicine 
and Hygiene, v43 n6 p677-680 1990. Available to 
DTIC users only. No copies furnished by NTIS. 


We studied the ability of Culex pipiens, Aedes circum- 
luteolus, and Ae. mcintoshi, exposed as larvae to liver 
tissue from a Rift Valley fever (RVF) virus-infected 
hamster, to become infected and transstadially trans- 
mit virus to the adult and for the adults to transmit virus 
by bite to hamsters. After exposure as larvae, 9% (5/ 
54) of adult Cx. pipiens and 8% (38/505) of the adult 
Ae. (Neomelaniconion) species were infected. All of 
the infected Cx. pipiens and about half of the infected 
Ae. circumluteolus and Ae. mcintoshi tested transmit- 
ted RVF virus by bite to hamsters. Transmission rates 
for mosquitoes orally infected as larvae were higher 
than those for mosquitoes orally infected as adults. 
Animals infected with RVF virus may abort or die in the 
vicinity of mosquito larvae breeding habitats and in- 
fected tissue from these animals may contaminate the 
water. 
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AD-A236 917/1/GAR PC A05/MF A01 
Henry M. Jackson Foundation, Rockville, MD. 
Research A 4 meat in Tropical Infectious Diseases. 
Annual rept. 1 

B.C. ae Bee O08 J. = canon c a Legters, and R. E. 
Contract DAMD17-90-2-0013 


The Memorandum of Understanding between the Min- 
istry of Health of Belize and USUHS was signed in De- 
cember 1989. Two USUHS MTMH students conduct- 
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ed research and obtained clinical experience in coun- 
. In August 1990, Jorge Palanco, MD received the 

PH from USUHS. The renovation of the CML was 
completed in October 1990. The dedication of the 
CML and the — took place in November 1990. The 
preliminary analysis of the sera obtained in the febrile 
illness study indicate a significant prevalence of anti- 
bodies to many arboviruses. An outbreak of leishmani- 
asis in the BDF was investigated. The information ob- 
tained was incorporated in preventive measures, re- 
sulting in a significant decrease in cases. During the 
study of the ecology of mosquito fauna, a total of 2600 
individually reared specimens (with larval and/or pupal 
skins) were obtained from 226 individual collections. 
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AD-A236 953/6 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 

Effect of Environmental Temperature on the 
Vector Competence of ‘Aedes aegypti’ and ‘Ae. 
taeniorhynchus’ for Ockelbo Virus. 

M. J. Turell, and J. O. Lundstroem. 1990, 7p 
Availability: Pub. in American Jnl. of Tropical Medicine 
and Hygiene, v43 n5 p543-550(89-317) 1990. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


Studies were conducted to determine the effect of en- 
vironmental temperature on the ability of Aedes ae- 

pti and Ae. taeniorhynchus to transmit Ockelbo 
f K) virus. Temperatures tested were 10 C, 17 C, 24 
C, and a cyclic (10-24 C, mean = 17 C) regimen de- 
signed to mimic continuously temperatures to which a 
mosquito might be exposed in July and August in cen- 
tral Sweden. Both species were highly susceptible to 
oral infection, with no consistent association between 
incubation temperature and infection rates. However, 
dissemination of OCK virus to the hemocoel in infected 
mosquitoes was directly related both to the dose of 
virus ingested and to the extrinsic incubation tempera- 
ture. 
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AD-A236 988/2/GAR PC A06/MF A01 
Henry M. Jackson Foundation, Rockville, MD. 

(AIDS). immunodeficiency Virus (HIV) Research 
Midterm rept. 15 Feb 88-31 Aug 90. 

B. C. Redington, and M. B. Shaw. 28 Feb 91, 123p 
Contract DAMD17-88-Z-8007 


This grant was awarded to fund clinical and laboratory 
research on therapeutic regimens which show promise 
of ameliorating the effects of HIV infection. Midway 
through the five year grant, an organizational structure 
is in place to conduct both basic and applied research 
of HIV. In late 1980 a few cases of a devastating dis- 
ease that attacked the body’s immune system and its 
ability to fight disease were identified in the United 
States. This disease was eventually diagnosed and 
named acquired immune deficiency syndrome (AIDS). 
By 1982, the Centers for Disease Control (CDC) were 
gathering epidemiologic data and case definitions. At- 
tention still needed to be focused on other factors of 
HIV infection affecting the military. 
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AD-A236 990/8/GAR PC A03/MF A01 
Texas Univ. Medical Branch at Galveston. 


Immunology and Pathology of Arenavirus Infec- 


tions. 

Midterm rept. 31 Jan 90-31 Jan 91. 
N. Herzog. 31 Jan 91, 49p 
Contract DAMD17-90-Z-0011 


Pichinde Virus (PV) is a new world arenavirus which is 
the basis of a guinea pig model for human Lassa 
Fever. We have investigated macrophage and T lym- 
phocyte functions to gain insight into immunity and 
pathogenesis in this model. Macrophages explanted 
from a variety of or. +o sources from PV infection strain 
13 guinea pigs harbored infectious virus. The propor- 
tion of infected macrophages increased from 0.1% at 
day 6 post-inoculation to 10% by day 11. There was a 
significant decline in numbers of recoverable peritone- 
al macrophages during the course of PV infection; 
however, there was no overt cytopathic effect for ma- 
crophages infected in vitro over 1-96 hour period. 
Tumor necrosis factor (TNF)-like bioactivity was meas- 
urable in the serum of moribund animals on post-in- 
oculation day 11, whereas TNF appeared and peaked 
earlier (day 6) in spleen, decreasing by day 11. Neither 
peritoneal macrophages explanted from infected ani- 
mals nor macrophages infected in vitro constitutively 
produced TNF. 
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DE91012737/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Radiographically determined growth kinetics of 
wre —y ya in the wy 

Perry, Weller, R. L. Buschbom, G. E. 
Dagle, and J. F. Park. Oct 89, 15p PNL-SA-17469, 
CONF-8910523-1 
Contract ACO6-76RL01830 
Annual conference of the Veterinary Cancer Society 
(VCS) (9th), Raleigh, NC (USA), 15-17 Oct 1989. 
Sponsored by Department of Energy, Washington, DC. 


Tumor ae rate patterns especially tumor doubling 
time (TDT), have been extensively evaluated in man. 
Studies involving the determination of TDT in humans 
are limited, however, by the number of cases, time 
consistent radiographic tumor measurements, and in- 
ability to perform experimental procedures. In animals 
similar constraints do not exist. Lifespan animal 
models lend themselves well to tumor growth pattern 
analysis. Experimental studies have been designed to 
evaluate both the biological effects and growth pat- 
terns of induced and spontaneous tumors. The pur- 
pose of this study was to calculate the tumor volume 
doubling times (TCDT) for radiation-induced and spon- 
taneous primary pulmonary neoplasms in dogs to see 
if differences existed due to etiology, sex or histologic 
cell type, and to determine if the time of tumor onset 
could be extrapolated from the TVDT. 3 refs. 
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DE91012937/GAR PC A03/MF A01 
Duke Univ. Medical Center, Durham, NC. Dept. of Ra- 
diology. 

Positron emission tomographic imaging of tumors 
using monocional . “aoe Progress report, 
April 15, 1990-April 14, 1991 

M. R. Zalutsky. Dec 90, 26p DOE/ER/60789-2 
Contract FG05-89ER60789 

Sponsored by Department of Energy, Washington, DC. 


The overall objective for this research project is to de- 
velop methods for utilizing Positron Emission Tomog- 
raphy (PET) to increase the clinical potential of radiola- 
belled monocional antibodies (MAbs). By labeling 
MAbs with positron-emitting nuclides, it should be pos- 
sible to quantitate the dynamics of their three-dimen- 
sional distribution in vivo. Our long term goals are to 
apply this approach to investigate the following: 
normal tissue toxicity; radiation dose to the tumor; and 
early tumor imaging. The research plans of this pro- 
posal include the following specific aims: optimize la- 
beling of MAbs with fluorine 18, bromine 76 and bro- 
mine 75; label MAb Mel-14 (reactive against human 
— and melanomas) and its Fab and 

(ab(prime))(sub 2) fragments while retaining immun- 
oreactivity; determine the distribution of Mel-14 in athy- 
mic mice bearing human gliomas; determine pharma- 
cokinetics of Mel-14 in nonhuman primates. Experi- 
ments with another MAb, TP-1, and iodine 124 and 
131 are also planned. 8 figs. 
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DE91013461/GAR 

Oak Ridge National Lab., TN. 
Nuclear Medicine Program vn report for 
+ aa ending December 31, 1990. 

F. Knapp, K. R. Ambrose, A. P. Callahan, D. W. 
McPherson, and S. Mirzadeh. Jun 91, 24p ORNL/ 
TM-11755 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
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In this report the development of a solvent extraction 
technique for the efficient separation of iridium radioi- 
sotopes from osmium ener amg cn is described. The 
Os-191 (Os-VIII) was efficient! YY separated from iridium- 
192 by extraction of a 1 M HCI solution with <10(sup 
(minus)2)M tetrahexylamine (THA) in methyl isobutyl 
ketone. Over 99% of the osmium is extracted in one 
step, leaving the radioactive iridium in the aqueous 
acidic solution. This simple extraction technique may 
be useful for the development of a new Os-194/Ir-194 
9 jenerator prototype which is currently being explored. 

Iso in this report, biodistribution studies of the two 


iodine-125 (|-125)-labeled spiro) — analogues, E-3- 


N-(iodo-1-propen-3-yl)- and E-3-N-(iodo-1-penten-5- 
yl)spiroperidol in male Balb C mice are described. Sev- 
eral samples were supplied for collaborative research 
projects during this period and included 1-125 and |- 
131 methyl-branched fatty acids, samples of tin-117m 
(Sn-117m), gold-199 (Au-199) and scandium-47 (Sc- 
47). 11 refs., 2 figs., 3 tabs. 
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N91-24731/2/GAR PC A04 
National Aeronautics and Space Administration, 
Washington, DC. 

Aerospace Medicine and Biology: A Continuing 
Bibliography with Indexes (Supplement 349). 

May 91, 64p NAS 1.21:7011(349), NASA-SP- 
7011(349) 


This bibliography lists 149 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical Information System during April, 1991. Sub- 
ject coverage includes: aerospace medicine and psy- 
chology, life support systems and controlled environ- 
ments, safety equipment, exobiology and extraterres- 
trial life, and flight crew behavior and performance. 
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PATENT-4 911 929 Not available NTIS 
Department of the Navy, Washington, DC. 

Blood Substitute Comprising Lip E 

lated Hemoglobin. 

Patent. 

M. C. Farmer, and R. L. Beissinger. Filed 9 May 88, 
patented 27 Mar 90, 12p AD-D014 889/0, PAT- 
APPL-7-192 045 

Supersedes PAT-APPL-7-192 045. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


It is an object of the present invention to provide a 
blood substitute or blood extender, for administration 
to human or animal patients. It is another object of the 
present invention to provide such a substitute which is 
also an oxygen carrier, based upon hemoglobin. It is a 
further object of the present invention to provide a 
blood substitute or extender capable of circulating 
many hours within the circulatory system of the recipi- 
ent and having adequate oxygenation characteristics. 
It is still another object of the present invention to pro- 
vide a blood substitute or extender consisting of hemo- 
globin-containing liposomal vesicles which are of 
nearly a uniform size, averaging 0.2 microns in diame- 
ter, having generally a simple lipid bilayer and which 
are sterilizable. It is yet another object of the present 
invention to provide a process for preparing a blood 
substitute or blood extender without chemical reaction 
to modify native hemoglobin. 
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PATENT-5 000 164 Not available NTIS 
Department of the Navy, Washington, DC. 

Circulation Enhancing Apparatus. 

Patent. 

G. F. Cooper. Filed 26 Jun 89, patented 19 Mar 91, 
8p AD-D014 890/8, PAT-APPL-7-374 204 
Supersedes PAT-APPL-7-374 204. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Blood circulation in an injured human foot is involuntar- 
ily promoted in a vacuum over-pressure cycle and in 
synchronism with the human heart’s systolic and dia- 
stolic pressure pulsations. In a preferred embodiment, 
the circulation enhancing apparatus comprises an air 
tight boot contoured to fit the injured human foot, a 
pressure modulator for providing over-pressure and 
vacuum pulses to the boot to enhance blood circula- 
tion through the injured foot and a control circuit which 
monitors the heart’s systolic and diastolic pressure 
pulsations and provides electrical control signals to the 
pressure modulator to assure that the over-pressure 
and vacuum pulses are cyclic and in synchronism with 
the heart’s systolic and diastolic pressure pulsations. 
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PB91-217315/GAR PC A11/MF A03 
Collaborative Ocular Melanoma Study Coordinating 
Center, Baltimore, MD. 

Collaborative Ocular Melanoma Study (COMS). 
Study Forms. 

31 May 91, 242p COM-SFB-591 

Grant U01-EY06287 

See also PB90-115536. Sponsored by National Eye 
Inst., Bethesda, MD. 


The Collaborative Ocular Melanoma Study (COMS) is 
a multicenter investigation designed to evaluate thera- 
peutic interventions for patients who have choroidal 
melanoma. Two randomized controlled trials are cur- 
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rently being conducted. Eligible patients for the 
medium tumor trial are assigned randomly to enuclea- 
tion or to radiation treatment using an episcleral 
plaque. Eligible patients for the large tumor trial are as- 
signed randomly to standard enucleation or to enu- 
cleation preceded by 20 Gy of external beam radiation. 
Scheduled follow-up is for ten years or until death. The 
participating institutions currently consist of 42 clinical 
centers, a coordinating center, an echography center, 
a pathol center, a photograph reading center, and 
a radiological physics center. Key committees are the 
Executive Committee, Data Safety and Monitoring 
Committee, Steering Committee, Quality Assurance 
Committee, Radiation Therapy and Physics Commit- 
tee, Pathology Review Committee, and Mortality 
Coding Committee. The COMS Study Forms Book 
contains all data collection forms currently in use by 
the COMS. 
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PB91-217877/GAR PC A03/MF A01 
Foor Biological Lab. RVO-TNO, Rijswijk (Nether- 
lands). 

Wound Healing Using Nude Immuno-Deficient 
Mice and Human Skin Transplanted onto Nude 
Mice: A Comparative Study (Getransplanteerde 
Mensenhuid op Naakte Muizen als Model voor 
Wondheling). 

G. R. Elliott, M. J. Fasbender, A. H. Hammer, and E. 
Classen. c1990, 21p MBL-1990-25 

Summary in Dutch. 


The authors evaluated the possibility that human skin 
transplanted onto immunodeficient mice could be 
used to investigate healing of human skin in vivo by 
investigating the effect of an occlusive polyurethane 
film (Op-Site) (‘moist’ wounds) on healing of full-thick- 
ness wounds made in mouse and transplanted human 
skin (THS). It has long been recognized that ‘moist’ 
wounds show an increased rate of re-epithelialization 
compared with uncovered (‘dry’) wounds. This has 
been ascribed to a number of factors including an in- 
crease in the concentration of lipid mediators, cyto- 
kines and growth factors present in the wound fluid 
and a reduction in scab/granulation tissue formation, 
which allows the epidermal cells to migrate more easily 
over the wound bed. In order to evaluate the response 
of THS to a possible increase in mediators of mouse 
origin they compared the rates of re-epithelialization of 
‘moist’ full-thickness wounds made in mouse skin and 
THS. The authors concluded that the transplanted 
human skin/nude mouse model is suitable for studying 
the early events associated with wound healing in 
human skin in vivo. 
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AD-A236 427/1 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 
Retroviral Transformation of Cerebral Microvascu- 
lar Endothelial Celis: Macrophage-Like and Micro- 
vascular Endothelial Cell Properties. 

Journal article. 

D. H. Robinson, M. K. Warren, L. T. Liang, J. J. 
Oprandy, and T. B. Nielsen. 15 Jan 91, 13p Rept no. 
NMRI-91-16 

Availability: Pub. in Blood, v77 n2 p294-305, 15 Jan 91. 
Available only to DTIC users. No copies furnished by 


We report that L-cell-conditioned medium (LCM) trans- 
forms porcine cerebral microvascular (PCMV) endo- 
thelial cells into cells with macrophage-like properties. 
LCM is known to contain both cytokine(s) and the L- 
cell virus, a murine retrovirus found in the L929 cell and 
LCM. Our evidence suggests that both LCM 
cytokine(s) and the L-cell virus are involved in this 
PCMV endothelial cell transformation. Criteria for 
transformation include focus formation, decreased 
serum requirements for growth, changes in morpholo- 
gy including nonadherence, propagation in suspension 
culture, and a decreased growth response to stimula- 
tion with a known endothelial cell mitogen. Macro- 
phage-like characteristics of this transformed cell, des- 
ignated as RVTE, include pinocytosis of low-density li- 
poprotein, Fc receptor-mediated phagocytosis, phago- 
cytosis of bacteria and zymosan, the expression of 
macrophage enzyme markers, and constitutive pro- 
duction of colony-stimulating factor 1. 
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AD-A236 434/7/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Immunoassay of Mouse Immunoglobulin G by a 
Light-Addressable Potentiometric Sensor. 

H. G. Thompson, and W. E. Lee. Apr 91, 36p Rept 
no. DRES-554 


A sensitive enzyme immunoassay for the quantitation 
of mouse immunoglobulin G (migG) was dev 

using a light-addressable potentiometric (LAP) sensor 
as the detection system. The assay was carried out on 
nitrocellulose membrane filters and used sandwich- 
format one-step incubations of antigens and anti- 
bodies. In addition, the assay employed a high affinity 
biotin-streptavidin interaction to capture the immuno- 
complexes onto nitrocellulose membranes, and a 
urease-conjugated anti-mouse IgF detector antibody. 
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AD-A236 443/8 Not available NTIS 
Walter Reed Army inst. of Research, Washington, DC. 
Staphylococcal Enterotoxin B: Immunolabeling 
and Visualization of Target Celis. 

Brief rept. 

J. G. Olenick, R. K. Nauman, and M. Jett. 1991, 5p 
Availability: Pub. in The Jnl. of Histochemistry and Cy- 
tochemistry, v39 n3 p373-377 1991. Available only to 
DTIC users. No copies furnished by NTIS. 


Binding of staphylococcal enterotoxin B (SEB) to cul- 
tured cells and to tissue sections containing presumed 
target sites was detected by use of an immunofluores- 
cence sandwich technique. A triple sandwich with suc- 
cessive incubations of SEB, rabbit anti-SEB, and fluo- 
rescein-conjugated goat anti-rabbit anti- 
body was lied to samples. Binding of SEB to rat 
basophilic leukemia (RBL) cells, mast cells of rat 
dorsal skin, and cells of leukocyte-enriched human 
plasma was observed. Our results point out and rein- 
force the reported invoivement of SEB in various bio- 
logical effects that appear to implicate leukocytes, 
either as mast cells residing in tissues or as white cells 
circulating in the bloodstream. 
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AD-A236 598/9/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Annual Progress Report (17th) and 1992-97 Re- 
newal Proposal Interactive Graphics for Molecular 
Studies. 

Technical rept. 

F. P. Brooks, and W. V. Wright. 24 Jan 91, 37p Rept 
no. TR91-020 

Contract N00014-86-K-0680 


The UNC Resource develops forefront molecular 
graphics techniques and harnesses them into proto- 
type research tools designed for biochemists studying 
macromolecules. The end objective is understanding 
the structure and function of proteins and nucleic 
acids, crucial to understanding disease and to design- 
ing drugs. Our Resource is the only molecular graphics 
group composed chiefly of computer scientists, not 
chemists. As such, we have special capabilities and 
facilities. We collaborate closely with biochemists and 
serve as bridge-builders between the disciplines. We 
maintain a trailblazer molecular graphics facility, a top- 
performance hardware-software configuration, contin- 
ually advancing the state of the art and testing the trail- 
blazer against real users. We welcome visiting chem- 
ists from everywhere and help them use the facility. 
We wildcat radical new molecular graphics ideas to the 
prototype stage. Winning ideas are spun off to the 
thriving commercial industry or into autonomous re- 
search projects. Although we cannot develop and sup- 
port commercial products, we test each prototype on 
users who come here, then distribute it to interested 
users, document it, help them install it, fix bugs, and 
provide telephone support. 


156, 180 
AD-A236 613/6/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 
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Immunoassay of Mouse Immunoglobulin G by a 
Light-Addressable Potentiometric Sensor. 

H. G. Thompson, and W. E. Lee. Apr 91, 35p Rept 
no. DRES-SR-554 


A sensitive enzyme immunoassay for the quantitation 
of mouse immunoglobulin G (migG) was developed 
using a light-addressable potentiometric (LAP) sensor 
as the detection system. The assay was carried out on 
nitrocellulose membrane filters and used sandwich- 
format one-step incubations of antigens and anti- 
bodies. In addition, the assay employed a high affinity 
biotin-streptavidin interaction to capture the immuno- 
complexes onto nitrocellulose membranes, and a 
urease-conjugated anti-mouse IgG detector antibody. 
The lower limits of detection of migG by this assay 
were 300, 100, and 10 pg per well, respectively, for 1, 
5, and 60 min incubations. The time required for the 
assay was the incubation time plus 4-5 min, in total for 
the mixing, washing and detection procedures. 
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AD-A236 714/2/GAR PC A03/MF A01 
Harvard Univ., Cambridge, MA. Dept. of Statistics. 
Asymptotic Distribution of the Likelihood Ratio 
Test That a Mixture of Two Binomials is a Single 
Binomial. 

Technical rept. 

H. Chernoff, and E. Lander. May 91, 30p ONR-C-7, 
Contract N00014-91-J-1005 

Prepared in cooperation with Massachusetts Institute 
of Technology. 


A problem of interest in genetics is that of testing 
whether a mixture of two binomial distributions B sub i 
(k, p) and B sub i (k, 1/2) is simply the pure distribution 
B sub i (k, 1/2). This problem arises in determining 
whether we have a genetic marker for a gene respon- 
sible for a heterogeneous trait, that is a trait which is 
caused by any one of several genes. In that event we 
would have a nontrivial mixture involving 0 < p < 0.5 
where p is a recombination probability. Standard as- 
ymptotic breaks down for such problems which 
belong to a class of problems where a natural parame- 
terization represents a single distribution, under the hy- 
pothesis to be tested, by infinitely many possible pa- 
rameter points. That difficulty may be eliminated by a 
transformation of parameters. But in that case a 
second problem appears. The regularity conditions de- 
manded by the applicability of the Fisher Information 
fails when k greater than 2. We present an approach 
where use is made off the Kullback Leibler information, 
of which the Fisher information is a limiting case. Sev- 
- versions of the binomial mixture problem are stud- 
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AD-A236 918/9 Not available NTIS 

Army Medical Research Inst. of Infectious Diseases, 

Fort Detrick, MD. Virology Div. 

a Potential of a Baculovirus-Expressed 
Nucleocapsid Protein for Hantaviruses. 

C. A. Rossi, C. S. Schmaljohn, J. M. Meegan, and J. 

W. LeDuc. 1990, 10p 

Availability: Pub. in Arch Virol, Supp! 1, p19-28 1990. 

—- to DTIC users only. No copies furnished by 


A nor-infectious recombinant, baculovirus-expressed 
protein, analogous to the nucleocapsid of Hantaan 
(HTN) virus, and standard Vero E-6 cell culture-pre- 
pared HTN antigen, were evaluated by enzyme-linked 
immunosorbent assays (ELISA) to detect IgG anti- 
bodies to various strains of hantaviruses. Rat and 
human sera previously found to have hantavirus-spe- 
cific antibodies detectable by the plaque-reduction 
neutralization test (PRNT) were examined. Results ob- 
tained by the immunofluorescent antibody (IFA) test, 
ELISA, and PRNT were compared. Sera with IFA titers 
greater than 128 showed a so degree of correlation 
by both ELISA and PRNT. ELISA tests utilizing baculo- 
virus-expressed protein were almost as sensitive as 
PRNT in detecting antibodies to HTN, Seoul, and Por- 
ogia viruses. 
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AD-A236 952/8 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 


222 VOL. 91, No. 20 


Coding Properties of the S and the M Genome Seg- 
ments of Sapporo Rat Virus: Comparison to Other 
Causative Agents of Hemorrhagic Fever with 
Renal Syndrome. 

J. Arikawa, H. F. Lapenotiere, L. lacono-Connors, M. 
Wang, and C. S. Schmaljohn. 1990, 12p 

Availability: Pub. in Virology, v176 p114-125 1990. 
—" only to DTIC users. No copies furnished by 


Three serologically distinct groups of hantaviruses 
have been associated with severe, moderate, and mild 
forms of hemorrhagic fever with renal syndrome 
(HFRS). To gain a better understanding of the genetic 
variation among these viruses, we cloned and se- 
quenced the M and the S genome segments of Sap- 
poro rat virus, an etiologic agent of moderate, HFRS 
and compared the predicted gene products to those of 
Hantaan virus, and the Halinas strain of Puumala virus, 
which are etiologic agents of severe and mild HFRS, 
respectively. The SR-11 S segment consisted of 1769 
nucleotides and had an open reading frame (ORF) in 
the virus-complementary sense RNA with a coding ca- 
pacity of 429 amino acids. Deduced amino acids from 
the SR-11 S segment ORF displayed 83% homology 
with those of Hantaan nucleocapsid (N) protein. Com- 
parison of the S segment ORFs of all three viruses re- 
vealed 58% homology. No evidence for additional 
nonstructural protein(s) encoded by the SR-11 S seg- 
ment was obtained. The SR-11 M segment consisted 
of 3651 nucleotides and had an ORF in the virus-com- 
plementary sense RNA with a coding capacity of 1134 
amino acids. 
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DE90002117/GAR PC A03/MF A01 
American Type Culture Collection, Rockville, MD. 
eg procedures 4 a human genome re- 
pository. Project summa 
W. C. eta 1989, 4 E/ER/60686-1 
Contract FG05-88ER60686 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Repositories of well-characterized cloned human DNA 
fragments currently exist, but at a smaller scale than 
necessary for any genomic project. Procedures used 
in these repositories cannot be expanded without 
modification. Automation must be incorporated wher- 
ever feasible, including such activities as DNA prepa- 
ration, clone verification, data maintenance and analy- 
sis, and sample storage, recovery, and distribution. 
Methods to reduce the amount of sample needed for 
verification and storage must also be perfected. The 
objective of this project has been to develop and 
evaluate protocols and instrumentation while estab- 
lishing a pilot repository on a genomic scale. Initial em- 
phasis has been placed on automating clone verifica- 
tion by analyzing restriction fragments on a DNA se- 
quencing machine and comparing fragment sizes to 
those already obtained by depositors. Intrinsic to this 
development has been testing sample preparation, 
preservation, and information management. So far, 
these procedures have been tested using the contigs 
of lambda clones identified by Maynard Olson’s labo- 
ratory for the (ital Saccharomyces cerevisiae) genome. 
7 refs., 6 figs., 5 tabs. (ERA citation 15:001391) 
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DE91012283/GAR 
Vermont Univ., Burlington. 
Development of in vitro ry nicity testing sys- 
tems using T-lymphocytes. Research progress 
report, November 1, 1990-March 30, 1991. 

R. J. Albertini. Apr 91, 16p DOE/ER/60502-5 
Contract FG02-87ER60502 

Sponsored by Department of Energy, Washington, DC. 


During the past four months we have continued our 
study of in vitro induction of mutations in human T-lym- 
phocytes and molecular characterization of these in- 
duced mutations. Our primary effort has involved de- 
termination of the size of deletion events involving the 
hprt gene. We have analyzed 57 mutants for codele- 
tion of 20 different Xq26 region anonymous DNA 
probes. We have now ordered the five probes which 
show codeletion in some mutants, relative to the hprt 
gene. We are now investigating the physical size of 
these deletions by us of pulsed field electrophoresis. 
We have also studied a unique type of deletion muta- 
tion found in cord blood samples. This mutation in- 
volves a specific deletions of exons 2 and 3, with 
breakpoints at identical sites in introns 1 and 3. Thir- 
teen mutants from 10 newborns have been shown to 
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have characteristics consistent with a V(D)J recombin- 
ase mediated mutational event. As part of our study of 
the induction of mutations by in vitro exposure to 
gamma irradiation, we have investigated the effect of 
inhibiting DNA repair by use of incubation in cytosine 
arabinoside/release with deoxycytidine. We have also 
continued our study of in vivo mutation frequencies in 
humans exposed to ionizing irradiation in the course of 
radioimmunoglobulin therapy (RIT) for cancer. The 
mutant frequencies are elevated in the post-RIT pa- 
tients and 40% of the mutations involve deletions/ 
rearrangements of the hprt gene with total gene dele- 
tions predominating (17.6% of the mutations). The 
fraction of mutants with these structural alterations 
correlated with the cumulative amount of radioactivity 
received, providing a possible indicator of total in vivo 
chronic exposure to ionizing irradiation. 
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DE91012927/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Microbeam studies of the sensitivity of structures 
within living cells. 

L. A. Braby. May 91, 42p PNL-SA-19443, CONF- 
9105197-1 

Contract ACO6-76RL01830 

Scanning microscopy meeting, Bethesda, MD (USA), 
3-9 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


Determining the biological effects of low doses of high 
LET radiation is complicated by the stochastic nature 
of charged-particle interactions. Populations of cells 
exposed to very low doses contain a few cells which 
have been hit by a charged particle, while the majority 
of the cells receive no radiation damage. At somewhat 
higher doses, a few cells receive two or more events. 
We have developed a special irradiation facility at PNL 
to control the actual number of charged-particle tracks 
that pass through cell nuclei. This approach can be 
used to investigate the effects of the interaction be- 
tween irradiated and unirradiated cells in an organized 
system, as well as to study the effects of spatial and 
temporal distribution of radiation —_ within single 
cells. We expect that this approach will lead to a better 
understanding of the mechanisms of high LET radi- 
ation effects. 11 refs, 11 figs. (ERA citation 
16:021807) 
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DE91013233/GAR 

Oak Ridge National Lab., TN. 
ay ey for consensus patterns on a hypercube. 
X. Guan, R. C. Mann, R. Mural, and E. Uberbacher. 
1991, 15p CONF-9104158-3 

Contract AC05-840R21400 

Distributed memory por yA conference (6th), Port- 
land, OR (USA), 28 Apr - lay 1991. Sponsored by 
Department of Energy, Washington, DC. 
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In DNA sequence analysis, consensus patterns (those 
that are not precisely conserved in location or with the 
same sequence of letters) are frequently sought 
among a number of sequences to find important bio- 
logical features. Sequential algorithms for finding con- 
sensus patterns are time-consuming due to the nature 
of the inexact occurrences of the patterns. Here we 
show that consensus pattern search can be done effi- 
ciently on the hypercube. We describe our implemen- 
tation of two algorithms to find consensus patterns on 
an Intel iPSC/860 Hypercube and various techniques 
to speed up the computation. 4 refs., 1 fig., 2 tabs. 
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DE91013320/GAR PC A03/MF A01 
Rochester Univ., NY. School of Medicine and Dentist- 


ry. 

Mutation and structure-function relationships of 
cytochrome c. Scientific and technical report, No- 
vember 15, 1987-April 30, 1989. 

Progress rept. 

F. Sherman. May 91, 24p DOE/ER/60630-T1 
Contract FG02-88ER60630 

Sponsored by Department of Energy, Washington, DC. 


The yeast cytochrome c system has become a key ve- 
hicle for structure- function studies in vitro using 
modern molecular genetic techniques to clarify funda- 
mental aspects of the molecular evolutionary design of 
iso-1-cytochrome c (cyt c). The spectral properties of 
cyt c allow estimation of the number of molecules in 
vivo, and growth in lactate medium allows estimation 
of cyt c activity. Because most of our studies involve 
single copy replacements of CYC1, the cyt c gene, 





specific activities of altered forms of cyt c in vivo can 
be related to properties determined in vitro. We have 
identified five classes of cyt c mutants, and suggest 
mechanisms to account for each class of mutant. 
Lysine 77 is evolutionarily conserved in most eukar- 
yotes; effect either in vitro or in vivo. CYC7 encodes 
's0-2-cytochrome c, another form of cyt c. CYC7 con- 
tains a non-AUG transcriptional start site, and was 
used to study initiation of protein synthesis at non- 
AUG codons. 3 refs. (ERA citation 16:021661) 


156,189 


DE91013393/GAR 

Los Alamos National Lab., NM. 
Recognizing genes and other components of gen- 
omic structure. Workshop report. 

C. Burks, E. Myers, and G. D. Stormo. 1991, 20p LA- 
UR-91-1713, CONF-9005359-Summ 

Contract W-7405-ENG-36 

Aspen Center for Physics (ACP) workshop on recog- 
nizing genes and other components of geomic struc- 
ture, Aspen, CO (USA), 28 May - 15 Jun 1990. Spon- 
sored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The Aspen Center for Physics (ACP) sponsored a 
three-week workshop, with 26 scientists participating, 
from 28 May to 15 June, 1990. The workshop, entitled 
Recognizing Genes and Other Components of Geno- 
mic Structure, focussed on discussion of current 
needs and future strategies for developing the ability to 
identify and predict the presence of complex functional 
units on sequenced, but otherwise uncharacterized, 
genomic DNA. We addressed the need for computa- 
tionally-based, automatic tools for synthesizing avail- 
able data about individual consensus sequences and 
local compositional patterns into the composite ob- 
jects (e.g., genes) that are -- as composite entities -- 
the true object of interest when scanning DNA se- 
quences. The workshop was structured to promote 
sustained informal contact and exchange of expertise 
between molecular biologists, computer scientists, 
and mathematicians. No participant stayed for less 
than one week, and most attended for two or three 
weeks. Computers, software, and databases were 
available for use as “electronic blackboards” and as 
the basis for collaborative exploration of ideas being 
_— and developed at the workshop. 23 refs., 2 
tabs. 
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DE91013511/GAR 

Oak Ridge National Lab., TN. 
Investigation of matrix-assisted laser desorption 
FTMS for biomolecules. 

R. L. Hettich, and M. V. Buchanan. 1991, 12p CONF- 
9105181-10 

Contract AC05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Structural characterization of biomolecules at the iso- 
meric level is necessary for determining oligonucleo- 
tide sequences and examining DNA modification in- 
duced by carcinogenic agents. Matrix-assisted laser 
desorption can be used with FTMS for the detailed 
structural investigation of non-volatile, polar biomole- 
cules, such as normal and modified oligonucleoitdes. 
For these experiments, laser desorption using a nico- 
tinic acid matrix and 266 nm radiation was found to 
generate informative negative ions from oligonucleo- 
tides, including abundant (M-H) ions which could be 
used for molecular weight determination. The accurate 
mass measurement and ion manipulation capabilities 
of FTMS were used to obtain molecular weight, se- 
quence information (at the isomeric level), and the 
identity and location of adducts for small oligonucleo- 
tides. Extension of matrix-assisted laser desorption 
FTMS to larger biomolecules requires additional exam- 
ination of experimental parameters which may influ- 
ence the accessible mass range for FTMS. Because 
ions generated by the matrix-assisted LD technique 
can have substantial kinetic energy distributions, it is 
necessary to examine methods of cooling the ions in 
order to improve the trapping efficiencies. 3 refs., 1 fig., 
1 tab. 
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DE91014264/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 
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Rapid recovery of sony ape compounds from 
electrophoretic gel slices for subsequent analysis 
by matrix-assisted laser desorption Fourier trans- 
form mass spectrometry. 

J. C. Dunphy, R. L. Hettich, M. V. Buchanan, and K. 
L. Busch. 1991, 129 CONF-9105181-21-Extd.Abst 
Contracts AC05-840R21400, AC05-760R00033 
American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Short communication. 
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PATENT-4 988 623 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
oe Bio-Reactor Cell Culture Apparatus. 

tent. 
R. P. Schwarz, and D. A. Wolf. Filed 30 Jun 88, 
Peery 29 Jan 91, 10p N91-21700/0, PAT-APPL-7- 
Supersedes PAT-APPL-7-213 559, N89-14666. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A bioreactor system is described in which a tubular 
housing contains an internal circularly disposed set of 
blade members and a ceniral tubular filter all mounted 
for rotation about a common horizontal axis and each 
having independent rotational support and rotational 
drive mechanisms. The housing, blade members and 
filter preferably are driven at a constant slow speed for 
placing a fluid culture medium with discrete micro- 
beads and cell cultures in a discrete spatial suspen- 
sion in the housing. Replacement fluid medium is sym- 
metrically input and fluid medium is symmetrically 
output from the housing where the input and the output 
are part of a loop providing a constant or intermittent 
flow of fluid medium in a closed loop. 
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PATENT-5 002 890 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Spiral Vane Bioreactor. 

Patent. 

D. R. Morrison. Filed 29 Nov 88, patented 26 Mar 
91, 14p N91-21701/8, PAT-APPL-7-278 137 
Supersedes PAt-APPL-7-278 137, N89-25557. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A spiral vane bioreactor of a perfusion type is de- 
scribed in which a vertical chamber, intended for use in 
a microgravity condition, has a central rotating filter as- 
sembly and has flexible membranes disposed to rotate 
annularly about the filter assembly. The flexible mem- 
bers have end portions disposed angularly with re- 
spect to one another. A fluid replenishment medium is 
input from a closed loop liquid system to a completely 
liquid filled chamber containing microcarrier beads, 
cells and a fluid medium. Output of spent medium is to 
the closed loop. In the closed loop, the output and 
input parameters are sensed by sensors. A manifold 
permits recharging of the nutrients and pH adjustment. 
Oxygen is supplied and carbon dioxide and bubbles 
are removed and the system is monitored and con- 
trolled by a microprocessor. 
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PB91-213504/GAR PC A03/MF A01 

Health Effects Research Lab., Research Triangle 

Park, NC. 

Characterization of Normal Human Lung Lympho- 

cytes and Interleukin-2-Iinduced Lung T Cell Lines. 

Journal article. 

S. Becker, D. T. Harris, and H. S. Koren. c1990, 12p 

EPA/600/J-90/527 

Pub. in American Jni. of Respiratory Cell and Molecu- 

lar Biology, v3 n5 p441-448 Nov 90. Prepared in coop- 

bee aeons with ABB Environmental Services, Inc., Chapel 
ill, 


Lymphocytes from the lower respiratory tract were ob- 
tained by bronchoalveolar lavage of healthy, non- 
smoking individuals. Various monoclonal antibodies 
characterizing activated T cells, helper-inducer and 
suppressor-inducer T cell subsets, and naive versus 
memory cells were used to define the phenotype of 
these lymphocytes. The highly variable CD4/CD8 ratio 
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(0.3 to 6.6; mean=2.1) and the | proportion of the 
T cells expressing HLA-DR (9 to 38%; mean=21%) 
sugested that the T cells were recently activated by 
antigens selectively stimulating either helper or cyto- 
toxic/suppressor T cell function. The majority (> 70%) 
of the CD4+ helper T cells was CD45RO+ CD45RA-, 
a phenotype found on T cells that provide help for B 
cell immunoglobulin synthesis. Lung T cells proliferat- 
ed poorly in response to phytohemagglutinin and con- 
canavalin A but did ind to activation with low con- 
centrations of anti-CD3 mAB (2 to 25 ng/ml) and to 
interleukin-2 (IL-2) alone to similar extent as did autolo- 
gous peripheral blood lymphocytes. 
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PB91-213637/GAR PC A02/MF A01 

Health Effects Research Lab., Research Triangle 

Park, NC. Neurotoxicology Div. 

cn Seen rte sas 6 
it Protein rin 

Cerebellar Cortex. me 

Journal article. 

K. F. Jensen, C. A. Ohmstede, R. S. Fisher, and N. 

Sahyoun. c1991, 6p EPA/600/J-91/132 

Grants PHS-HD05958, PHS-NS24596 

Pub. in Proceedings of the National Academy of Sci- 

ences, v88 p2850-2853 Apr 91. See also PB91- 

213652. Prepared in cooperation with Wellcome Re- 

search Labs., Research Triangle Park, NC., and Cali- 

fornia Univ., Los Angeles. School of Medicine. Spon- 

sored by Public Health Service, Rockville, MD. 





The granule cell enriched Ca(2+)/calmodulin depend- 
ent protein kinase (Cam kinase-Gr) may serve as a cal- 
cium activated switch involved in neuronal communi- 
cation. To investigate its potential sites of action the 
authors characterized its subcellular distribution within 
the cerebellum by immunochemistry and electron mi- 
croscopy. Enzyme immunoreactivity is prominent in 
the nuclei of granule cells where it is preferentially as- 
sociated with regions of dispersed chromatin. Cam 
kinase-Gr is also evident in the axons of granule cells 
and present to a lesser extent in the cytoplasm and 
dendrites of these neurons. Based on its subcellular 
distribution, Cam kinase-Gr provides particular neur- 
onal populations with a coordinated CA(2 + )-signalling 
pathway which may regulate several aspects of neur- 
onal function. 
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PB91-213652/GAR PC A02/MF A01 

Health Effects Research Lab., Research Triangle 

Park, NC. Neurotoxicology Div. 

Acquisition and Loss of a Neuronal Ca(2+)/Cal- 
dulin-Dependent Protein Kinase during Neur- 

onal Differentiation. 

Journal article. 

K. F. Jensen, C. A. Ohmstede, R. S. Fisher, J. K. 

Olin, and N. Sahyoun. c1991, 6p EPA/600/J-91/134 

Grants PHS-HD05958, PHS-NS24596 

Pub. in Proceedings of the National Academy of Sci- 

ence, v88 p4050-4053 May 91. See also PB91- 

213637. Prepared in cooperation with Wellcome Re- 

search Labs., Research Triangle Park, NC., California 

Univ., Los Angeles. School of Medicine, and NSI Tech- 

nology Services Corp., Research = Park, NC. 

Sponsored by Public Health Service, Rockville, MD. 





Calcium ions play a critical role in neural development. 
Insights into the ontogeny of Ca(2+)-signaling path- 
ways were gained by investigating the developmental 
expression of granule cell-enriched Ca(2+)/calmodu- 
lin-dependent protein kinase (CaM kinase-Gr) in the 
cerebellum and hippocampus of the rat. Neurons of 
these brain regions displayed characteristic schedules 
by which they acquired and displayed characteristic 
schedules by which they acquired and lost CaM 
kinase-Gr during differentiation. In the cerebellum, 
granule cells did not begin to express CaM kinase-Gr 
until after birth when they migrated into the granule cell 
layer, and the expression persisted in the adult. Pur- 
kinie cells expressed CaM kinase-Gr prenatally and 
lost this expression by postnatal day 14. In contrast, 
the granule and pyramidal cells of the hippocampus 
expressed the enzyme prenatally and in the adult. 
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PB91-219402/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 
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Non-Markovian Model wd Cell Population Growth; 
of Convergence 


M. C. M. de Gunst, and W. rR. van Zwet. Nov 90, 44p 
wea7t 
Contract N0014-80-C-1063 
Prepared in cooperation with Leiden Rijksuniversiteit 
— riands). Dept. of Mathematics and Computer 

nce. Sponsored by Office of Naval Research, Ar- 

lington, VA., and Nederlandse Organisatie voor We- 
tenschappelijk Onderzoek, The Hague. 


in De Gunst (1989) a stochastic model was developed 
for the growth of a batch culture of plant cells. In the 
paper the mathematical properties of the model are 
considered. The authors investigate the asymptotic 
behavior of the population growth as predicted by the 
model when the initial cell number of population mem- 
bers tends to infinity. In particular, it is shown that the 
total cell number, which is a non-Markovian counting 
process, converges almost surely, uniformly on the 
real line to a non-random function and the rate of con- 
vergence is established. Moreover, a central limit ther- 
oem is proved. Computer simulations illustrate the be- 
havior of the process. The model is graphically com- 
pared with experimental data. 


Ecology 
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AD-A237 014/6 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 

Laboratory Biology of Hyalomma_ truncatum 
(Acari: Ixodidae). 

K. J. Linthicum, T. M. Logan, J. P. Kondig, S. W. 
Gordon, and C. L. Bailey. Mar 91, 4p 

Availability: Pub. in Jnl. of Medical Entomology, v28 n2 
p280-283 Mar 91. Available only to DTIC users. No 
copies furnished by NTIS. 


Hyalomma Truncatum Koch, one of the most widely 
distributed species of African ticks, is found throughout 
the continent. Its description, distribution, and natural 
hosts were reported by Hoogstraal (1956). Numerous 
strains of Crimean-Congo hemorrhagic fever (CCHF) 
virus have been isolated from adult H. truncatum in 
West and South Africa (Swanepoel et al. 1983, Sa- 
luzzo et al. 1985). Two strains of H. truncatum were 
used in this study. These included a colony obtained 
from the National Institute of Virology, Republic of 
South Africa (colony strain; used in the 16th genera- 
tion) and the progeny of ticks collected in Yonofere, 
Senegal (wild strain; used in the first generation). 
Larvae, nymphs, and adults were restrained in stockin- 
ette feeding cells and allowed to feed on adult, female, 
strain 13 guinea pigs. 
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AD-A237 036/9/GAR PC A02/MF A01 
a Institution, Washington, DC. Dept. of En- 
tomology. 

Systematics of Aedes Mosquito Project. 

Final rept. 1 Jan 88-30 Jun 90. 

W. N. Mathis. 27 Mar 91, 8p 

Contract DAMD17-88-Z-8012 


The Systematics of Aedes Mosquito Project (SAMP), a 
cooperative venture between the Smithsonian Institu- 
tion and the U.S. Army Medical Research and Devel- 
opment Command, conducts biosystematic research 
on mosquitoes of medical importance to the Army. 
SAMP fulfills these objectives by performing biosyste- 
matic studies on important groups of aedine vectors of 
arboviruses. SAMP provides information on potential 
vectors for the guidance of military field research 
teams and other governmental agencies and prepares 
monographs and technical papers, which summarize 
data on the ecology, taxonomy and medical impor- 
tance of these vectors in Africa. In addition, SAMP per- 
forms curation and research on the national collection 
of mosquitoes at the National Museum of Natural His- 
tory, Smithsonian Institution. 
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PB91-800847/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


224 VOL. 91, No. 20 


Dioxins: Formation, Transport, and Deterioration. 
4-September 1991 (Citations from the 


Rept. a Jan 84- -Sep 91. 
Aug 91, 57p 
Supersedes PB90-854423. 


The bibliography contains citations 2 the for- 
mation, environmental transport, and degradation of 
dioxins. Formation by combustion is examined. Dioxin 
emission monitoring studies of municipal and industrial 
boilers are included. Dioxin level monitoring in 
humans, air, soil, and water is discussed. Methods of 
dioxin destruction discussed include controlled com- 
bustion and ultraviolet radiation. (Contains 173 cita- 
tions with title list and subject index.) 


Immunology 
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AD-A236 577/3 Net available NTIS 
Naval Medical Research Inst., Bethesda, MD. 
Evidence implicating MHC Genes in the Immunolo- 
gical Nonresponsiveness to the Plasmodium Fal- 
ciparum CS Protein. 

M. F. Good, S. Kumar, A. S. De Groot, W. R. Weiss, 
and |. A. Quakyi. 1990, 6p 

Availability: Pub. in Bulletin of the World Health Organi- 
zation, v68 (Suppl.) p80-84 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


The circumsporozoite (CS) protein is a major candi- 
date vaccine antigen for the sporozoite stage of malar- 
ia. Both cytotoxic T cells (CTL) and antibody specific 
for the CS protein are thought to be important in pro- 
tection. By examining the immune response in mice 
and humans we have shown that genes mapping to 
the major histocompatibility complex (MHC) are impor- 
tant for immune responsiveness. F1 mice between 
high antibody responders and low antibody respond- 
ers are high antibody responders, suggesting that in 
this model immune suppressor genes do not control 
the immune response. Using synthetic peptides to 
map epitopes for CTL and helper T-cells (which are 
important for the antibody response) we have shown 
that the T-cell epitopes are located in the polymorphic 
region of the protein, and we hypothesize that T-cells 
have indeed selected the variation observed in the CS 
protein. 
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AD-A236 668/0 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD 

Activity of Human Volunteer Sera to Candidate 
‘Plasmodium falciparum’ Circumsporozoite Pro- 
tein Vaccines in the Inhibition of Sporozoite Inva- 
sion Assay of Human Hepatoma Cells and Hepato- 


cytes. 

Journal article. 

M. R. Hollingdale, A. Appiah, P. Leland, V. E. do 

_— and D. Mazier. 1990, 6p Rept no. NMRI-90- 
49 

Availability: Pub. in Transactions of the Royal Society 

of Tropical Medicine and Hygiene, v84 p325-329 1990. 

— to DTIC users only. No copies furnished by 


Sera from human volunteers immunized with either 
synthetic peptide (NANP)3-TT or recombinant protein 
R32tet32 Plasmodium falciparum CS vaccines were 
tested in the inhibition of sporozoite invasion (ISI) 
assays using human hepatoma (HepG2-A16) cells or 
primary human hepatocytes. Sera or purified immun- 
oglobulin (ig) from volunteers who were completely 
protected against P. falciparum sporozoite challenge 
had higher ISI activity than sera from non-protected 
volunteers, or the highest tire endemic serum. Malaria 
is transmitted by the bite of infected Anopheles mos- 
quitoes which inject Plasmodium sporozoites into the 
mammalian host, where they invade hepatocytes and 
develop into exoerythrocytic (EE) parasites. After re- 
peated exposures to bites of infected mosquitoes, 
humans develop antibodies to sporozoites which rec- 
ognize mainly the immunodominant repeat region of 
the circumsporozoite (CS) protein. 
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AD-A236 920/5/GAR 
North Carolina Univ. at Chapel Hill. 


PC A03/MF AO1 


Molecular Strategy for the Construction of a Ge- 
we, Engineered Vaccine for Venezuelan 
Equine Encephalitis Virus. 

Final rept. 5 Jun 89-31 Dec 90. 

R. E. Johnston, and N. L. Davis. 29 Mar 91, 24p 
Contract DAMD17-89-C-9089 


The glycoprotein genes of 11 rapidly penetrating, at- 
tenuated mutants isolated previously have been se- 
quenced; sequencing of the remaining two mutants is 
in progress. Five putative attenuating loci have been 
identified. We have constructed a full-length cDNA 
clone of TRD-VEE which, when transcribed in vitro, 
yields an infectious RNA. VEE virus derived from the 
clone is indistinguishable from TRD-VEE in cell culture 
and in vivo. Full-length clones containing each of the 
putative attenuating mutations individually have been 
constructed using site-directed mutagenesis. Using 
virus derived from these constructs, we have repro- 
duced the attenuated phenotypes of the biological mu- 
tants. Similarly, we have combined the individual at- 
tenuating mutations to derive double and triple mutant 
clones. Virus produced from the single, double and 
triple mutant constructs tested to date have been avir- 
ulent in adult mice and induce protective immunity to 
challenge with 103. 
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AD-A236 982/5 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD 
Further Evaluation of Mutagen-Attenuated Rift 
Valley Fever Vaccine in Sheep. 

orrill, L. Carpenter, D. Taylor, H. H. Ramsburg, 
and J. Quance. Jan 91, 7p 
Availability: Pub. in Vaccine, v9 p35-41 Jan 91. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


The outbreak of Rift Valley fever (RVF) in Egypt in 
1977 was the first reported occurrence of Rift Valley 
fever virus (RVFV) outside sub-Saharan Africa. This 
epidemic emphasized the role of RVFV as a significant 
human pathogen and established the virus as a poten- 
tial worldwide threat to human and livestock popula- 
tions. Concern over further dissemination of the virus 
has prompted efforts to develop improved vaccines, 
as available formalin inactivated and live-attenuated 
vaccines have disadvantages or practical limitations to 
their widespread use. The 1987 RVF outbreak in west- 
ern Africa re-emphasized the continuing threat of RVF 
to humans and animals and the need for a safe, effec- 
tive vaccine suitable for large-scale immunizations. 
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AD-A236 989/0 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 

Epitope Mapping of Snake Venom Phospholipases 
A2 with Pseudexin Monoclonal Antibodies. 

B. G. Stiles, and J. L. Middlebrook. 1991, 12p 
Availability: Pub. in Jnl. of Protein Chemistry v10 n2 
p193-204, 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Fifteen different monoclonal antibodies, developed 
against a pseudexin A, B, and C mixture, were 
screened for linear epitope recognition. Peptides (9- 
mers) spanning pseudexin B were synthesized on ala- 
nine-derivatized polyethylene pins and subsequently 
probed with antibody. Four antibodies recognized 
linear epitopes of pseudexin A, pseudexin B, and also 
nonidentical sequences found in other phospholipases 
A2 (PLA2S) as determined by enzyme-linked immuno- 
sorbent assays. Three antibodies recognized a highly 
conserved site important in calcium binding and the 
interlocking of dimeric forms of PLA2. Antibodies neu- 
tralizing lethal or enzymatic effects of PLA2 did not 
recognize linear epitopes. 
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AD-A237 002/1/GAR 
Merrifield Labs., Inc., VA. 
Investigation of Stress Induced Alterations in Neu- 
trophil Function. 

Final rept. Oct 87-Sep 90. 

C. A. Bowles, and A. Baum. 31 May 91, 17p 
Contract NO0014-88-C-0061 


The studies reported here have examined neutrophil 
activity and function in (1) human subjects engaged in 
a week-long Bushmaster exercise, a field operation in 
which military medical students are involved in a simu- 
lation of MASH operations and (2) rats subjected to 
cold stress over a four hour exposure period. Military 


PC A03/MF A01 





medical students engaged in four Bushmaster exer- 
cises have been studied twice before and once imme- 
diately following the exercise. A final measurement 
was made approximately two weeks following exer- 
cise. The findings representing up to 19 subjects sug- 
gest that the exercise was associated with a time relat- 
ed increases in neutrophil respiratory burst capacity as 
measured in nitroblue tetrazolium reactions of che- 
moattractant stimulated neutrophils. Measures of neu- 
trophils adherence were variable compared to 
matched control subjects and failed to reflect an exer- 
cise effect. 
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DE90001488/GAR PC A03/MF A01 

— Univ., Seattle. Dept. of Biological Struc- 
re. 

Modulation of lymphopoiesis. Annual report. 

Progress rept. 

C. Rosse. 1989, 16p DOE/ER/60409-4 

Contract FG06-86ER60409 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


We examined the effects of progressive growth of CE 
1460 on natural killer (NK) cell activity both in the bone 
marrow, the site of primary NK cell production, and in a 
peripheral site, the spleen. (BALB/c (times) CE)F(sub 
1) mice were injected subcutaneously with trypsinized 
cells from in vivo passaged CE1460 or from B66, a 
BALB/c mammary carcinoma that does not induce 
neutrophilia. 3 days post-tumor implantation, NK activi- 
ty in bone marrow cells or spleen cells was greatly en- 
hanced compared to normal controls. In B66 tumor- 
bearing mice, NK activity returned to normal by Day 7 
and remained there through Day 14. In contrast, how- 
ever, NK activity in CE1460 tumor-bearing mice de- 
creased to only to 10-20% of normal by Day 14. Exci- 
sion of the tumor on Day 14, when WBC counts were 
three times normal, was followed by a rapid return of 
the WBC count to the normal range. NK activity in 
bone marrow and in spleen cells recovered somewhat 
but was still significantly suppressed 7 days after 
tumor excision. Limiting dilution analysis revealed a 3- 
5-fold decrease in frequency of NK precursors in bone 
marrow cells of mice bearing CE1460 for 7 to 14 days. 
The dramatic changes in NK activity observed in these 
experiments may reflect perturbation in production as 
well as an initial activation and subsequent suppres- 
sion of mature NK cells. (ERA citation 15:001424) 


Microbiology 
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AD-A236 433/9/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Light-Addressable Potentiometric (LAP) Sensor 
Assay of Newcastle Disease Virus. 

W. E. Lee, J. P. Wong, and R. E. Fulton. Apr 91, 39p 
Rept no. DRES-553 


A sandwich immunoassay for Newcastle Disease Virus 
(NDV) was developed using streptavidin-biotin mediat- 
ed filtration capture and silicon-based semiconductor 
detection. The assays were carried out in one step 
whereby the immunoreagents and the antigen (NDV) 
were mixed together and incubated. The pH sensing 
capability of the detector, a light addressable potentio- 
metric (LAP) sensor, was employed to detect the pres- 
ence of immobilized urease-conjugated antibodies. 
Lower limits of detection (LOD) of the assay were de- 
termined as a function of incubation time. The LOD 
were approximately 27, 15 and 3 ng per well for 1, 5 
and 60 minute incubations, respectively. The tech- 
niques described here have the potential to be adapt- 
ed to an automated LAP sensor for use in the Bio- 
chemical Detector program. 
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AD-A236 699/5/GAR 
Technical Research Associates, Inc., 
UT. 


PC A03/MF A01 
Salt Lake City, 


Isolation, So ee and Expression of the Genes for 
Microbial Polyurethane Degradation. 

R. Pryor, U. Charyulu, S. Haddad, R. K. Prakash, and 
G. L. Bowers-lrons. 31 May 91, 24p Rept no. 
ONRDNA4 

Contract N00014-90-C-0182 


Two fungi species, HAFB-2F-Br and HAFB-2F-Wh 
have been isolated on polyurethane paint selective 
medium from Hill AFB paint waste samples. The mix 
removes polyurethane paint from the surface of paint- 
ed plastic balls in less than 68 hours. Separately, 
HAFB-2F-Br strips the — in 16 to 18 hours. Cloning 
has therefore un with HAFB-2F-Br. Proteins have 
been extracted. The DNA vector and — host have 
been received. The pSV50 has been isolated and di- 
gested with Bgl Il to remove the cos site and to reduce 
the number of Bg] II sites to one. The extracted linear 
plasmid DNA was ligated to itself to form a circular 
plasmid. Competent cells were prepared and the modi- 
fied pSV50 was transformed into the competent cells. 
Several procedures have been used to extract the 
genomic DNA; the SDS approach was successful. 

Work is proceeding on further purification of the HAFB- 
2F-Br genomic library and plasmid isolation. 
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AD-A236 807/4/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. School of Medicine. 
World Reference Center for Arboviruses and Re- 
troviruses. 

Annual rept. 9 Feb 88-8 Feb 89. 

R. E. aoa 1 May 89, 50p 

Grant DAMD17-87-G-7005 


The World Reference Center for Arboviruses and Re- 
troviruses identified viruses from Indonesia, Ivory 
Coast, Viet Nam, Thailand, Angola, and USA. La- 
Crosse virus from an encephalitic dog was identified. A 
Palyam group virus, Kasba, caused arthrogryposis in 
cattle of Japan. ELISA was adapted to test 17D yellow 
fever vaccinees. H-9 and EBV-transformed lympho- 
cyte cell lines were established to isolate HIV and 
other human retroviruses. Virus reference reagents for 
arboviruses were distributed to military laboratories 
and other laboratories world-wide. The low passage 
collection of arboviruses was augmented to over 460 
strains. 


156,211 

AD-A236 998/1/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Light-Addressable PA ewer oa (LAP) Sensor 

“ of Newcastle Disease V’ 

W. E. Lee, J. P. Wong, and R. C Paton. Apr 91, 39p 
Rept no. DRES-SR-553 


A sandwich immunoassay for Newcastle Disease Virus 
(NDV) was developed using streptavidin-biotin mediat- 
ed filtration capture and silicon based semiconductor 
detection. The assays were carried out in one step 
whereby the immunoreagents and the antigen (NDV) 
were mixed together and incubated. The pH sensing 
capability of the detector, a light addressable potentio- 
metric (LAP) sensor, was employed to detect the pres- 
ence of immobilized urease-conjugated antibodies. 
Lower limits of detection (LOD) of the assay were de- 
termined as a function of incubation time. The LOD 
were approximately 27,15, and 3 ng per well for 1, 5, 
and 60 minute incubations, respectively. The tech- 
niques described here have the potential to be adapt- 
ed to an automated LAP sensor for use in the Bio- 
chemical Detector program. 


156,212 

AD-A237 035/1/GAR PC A02/MF A01 
Dana-Farber Cancer Inst., Boston, MA. 

Molecular ly of STLV-IIl and HTLV-IV. 

Annual rept. pe Jul 89-30 Jun 90. 

J. Sodroski. 22 Aug 90, 9p 

Contract DAMD17°87- C-7187 


We have developed a novel technique for rapidly 
studying microheterogeneity in a population of primate 
immunodeficiency viruses. Proviruses are rapidly 
cloned by using an in stg competent cytoplas- 
mic extract from infected cells and integration - sensi- 
tive undersize cloning vectors based on bacteriophage 
lambda. The details of this cloning system are present- 
ed. This method yields many clones of integrated pro- 
viral DNA, each of which represents an independent 
clone of provirus contained in the original infected cell 
population. The utility of this vector to characterize in 
vitro integration products of a primate immunodefi- 
ciency virus (HIV-1) is illustrated as an example. 


156,215 
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DE91012639/GAR PC A03/MF - 
Purdue Univ., Lafayette, IN. Dept. of Biological Sci- 
ences. 


herman. 1991, 20p DOE/ER/14028-1 
Contract FGO2-B9ER1 4028 
Sponsored by Department of Energy, Washington, DC. 


The goals of this proposal were two-fold: (1) to analyze 
the impact of mutations in the Mn-stabilizing protein 
(MSP) on O(sub 2)- evolution; and (2) to analyze the 
effect of iron deficiency on membrane ‘assembly in 
cyanobacteria. We have made important progress in 
both projects, and | will discuss each of them in turn. 
The mutations in the psbO gene were performed in the 
transformable and photoheterotrophic cyanobacter- 
ium S sp. ; this strain allows PSII 
mutations to be prepeemtet under nonphotosynthetic 
conditions. The research with iron deficiency was per- 
formed in the cyanobacterium Synechococcus sp. 
PCC7942, which is transformable and which has been 
used previously for all our nutritional-deficiency re- 
search. 5 figs. 


156,214 
DE91012713/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Biological Sci- 


ences. 

——— of photosynthetic membrane compo- 
in cyanobacteria. 

emma rept. 

L. A. Sherman. 1991, 21p DOE/ER/14028-2 


Contract FG02-89ER 14028 
Sponsored by Department of Energy, Washington, DC. 


The major objectives of this proposal are to analyze 
gene regulation under different environmental condi- 
tions and to determine pre role of the psbO protein 
(MSP, the manganese Seaten. "Teeae ehieens the 33 kDa 
protein) in (Oleub 22 2)-evolution 
studied in the transformable cyanobacteria se op necho- 


((Doeajpen) in Synechocystis that completely lacks 
the gene or the gene and which can grow 
photosynthetically at about 2/3 the normal rate. We 
have used this deletion strain to construct site-directed 
mutations at specific, externally-located, 

dues. In particular, we will analyze residues and do- 
mains that enable MSP to cage with the PSII = 
tion center components. ve 

cloned the gene which codes for the novel chiorophiyt 
protein complex which is synthesized during iron-defi- 
ciency. The apoprotein, isiA, has an amino acid se- 
quence very sirhilar to that of the gene product of psbC 
(CP43) except for the lack of most of the large lumenal 
loop E. We have found that an insertion mutant in isiA 
can grow normally in regular iron-sufficient medium 
and in partially iron-deficient cultures. We have also 
identified a putative candidate or irpR, the iron-regulat- 
ed DNA binding protein that is used to control gene 
expression based on iron concentrations. During the 
coming year, we will continue to analyze gene regula- 
tion in iron-deficient conditions, as well as the role of 
isiA in PSII function and in membrane assembly. 5 figs. 


156,215 
DE91013014/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Physiolo- 


and Biophysics. 
Rocnantene of Raasecpen. pumping in bacteriorho- 


Ta ©: Ebrey roieet, UY TP DOE/ER/12048-T1 
Gaauae n PG02- 88ER 13948 
Sponsored by Department of Energy, Washington, DC. 


The purple membrane of Halobacterium halobium 
probably represents the simplest ene coy —_ 
energy conversion system. Light absorbed by bact 
iorhodopsin directly leads to the transport of quienes 
across the cell membrane. The resulting chemosmotic 
potential can be used to make ATP. An additional fea- 
ture of the purple membrane is its ability to pump pro- 
tons over a wide variety of salt concentration including 
in extreme saline environments. This project investi- 
gates the relationship between the transport of pro- 
tons across the membrane and structure and confor- 
mation of bmp erg pe We have proposed ex- 
periments to study the pH dependence of proton 
Secondly, we A. examining the role of diva- 


pit 
font a and the effect of the large surface poten- 
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tial of the purple membrane on the proton pumping 
function of this membrane using the photocurrents as- 
sociated with the pumping process. Finally we are 
studying the role of proteinatable amino acids in proton 
transport. 16 refs. 


156,216 
N91-25098/5/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 
The Land, Lake Buena Vista, FL. 
Survival of Epiphytic Bacteria from Seed Stored on 
the Long Duration Exposure Facility (LDEF) (Ab- 
stract Oni 
= ¥ Schuerger, B. L. Norman, and J. A. Angelo. Jun 
» 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 133. 


This study was designed to determine the survival of 
microorganisms exposed to the relatively harsh condi- 
tions found in low Earth orbit (LEO). Seed of corn, sun- 
flower, canteloupe, zucchini, bean, pea, and pumpkin 
cultivars were packaged in two 18 x 2.5 cm aluminum 
tubes; wall thickness for each tube was 1.33 mm. One 
seed tube was attacked to payload M0006, tray C-2; a 
second tube was stored at room temperature in a lab 
on Earth. Five lithium fluoride thermoluminescent do- 
simetry wafers (TLD-100 wafers) were placed in each 
aluminum tube. The total mean dosages for flight and 
ground-control TLD wafers were 210.0 and 0.9 rads, 
respectively. Seeds were washed for 2 hrs in a phos- 
phate buffered saline solution. Bacteria were isolated 
by plating samples of the seed-washings onto dilute 
tryptic soy agar. Pure isolates of morphologically dis- 
tinct bacteria were obtained by standard microbiologi- 
cal procedures. Bacteria were grouped according to 
colony-type and preliminary identification was com- 
pleted using a fatty-acid analysis system. Bacillus spp. 
were the primary at oe that survived on 
during the experiment. Bacterial diversity and relative 
abundance were similar for the ground flight seed. Ba- 
cillus subtilus, B. pumilus, B. licheniformis, B. poly- 
myxa, B. megaterium, and B. pabuli were isolated most 
frequently. Members of the genera Kurthia, Listeria, 
Micrococcus, and Arthrobacter were also isolated from 
flight and ground control seed. Results support the hy- 
pothesis that terrestrial microorganisms can survive 
long periods of time in the relatively harsh LEO envi- 
ronment. 


156,217 

PBS1-212068/GAR PC A12/MF A03 

Office of Technology Assessment, Washington, DC. 

a in a Global Economy. Volume 2. 
art 1. 


Jun 91, 259p 
See also Volume 2, Part 2, PB91-212076. 


Volume Il, Part | of ‘Biotechnology in a Global Econo- 
my’ is comprised of various papers relating to the bio- 
technology industry and its level of development in 
various countries. Major topics discussed include cur- 
rent status of the industry in these countries, financing 
sources, future strategies, special projects being pur- 
sued, and technology transfer. 
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PB91-212076/GAR PC A12/MF A03 

Office of Technology Assessment, Washington, DC. 

— in a Global Economy. Volume 2. 
art 2. 

Jun 91, 259p 

See also Volume 2, Part 1, PB91-212068. 


Contents: Biotechnology Developments in Asia--A Fi- 
nancial Perspective; Commercial Biotechnology in 
Japan; Environmental Biotechnology: Commercial 
Prospects; and International Biotechnology Patenting. 


156,219 

PB91-216366/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Field Calibration of Soil Core Microcosms for Eval- 
uating Fate and Effects of Genetically Engineered 
Microorganisms in Terrestrial Ecosystems. 

H. Bolton, J. K. Fredrickson, S. A. sey ry D. J. 
Workman, and S. W. Li. Apr 91, 88p EPA/600/3-91/ 
041 


Contract DE-AC06-76RLO-1830 
Sponsored by Corvallis Environmental Research Lab., 
OR., and Department of Energy, Washington, DC. 


Pacific Northwest Laboratory compared intact soil- 
core microcosms and the field for ecosystem structur- 
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al and functional properties after the introduction of a 
model genetically engineered microorganism (GEM). 
The project used two distinct microbial types as model 
GEMs, Gram-negative Pseudomonas sp RC1, which 
was an aggressive root colonizer, and Gram-positive 
Streptomyces lividans TK24. The model GEMs were 
added to surface soil in separate studies throughout a 
ten month period. Also, RC1 was used in studies con- 
ducted during two consecutive field seasons to deter- 
mine how year-to-year field variability influenced the 
calibration of microcosms with the field. The main con- 
clusions of the research were that intact soil-core mi- 
crocosms can be useful to simulate the field for studies 
of microbial fate and effects on ecosystem structural 
and functional properties. 


156,220 

PBS1-216374/GAR C AO6/MF A02 

Oregon State Univ., Corvallis. Dept. of Botany and 

Plant Pathology. 

Novel Methods for Tracking ‘Agrobacterium Ra- 

diobacter’ k84 and Plasmid-Borne Genes in Agri- 

cultural Ecosystems. 

L. W. Moore, J. Loper, V. Stockwell, and M. Kawalek. 

Jul 91, 118p EPA/600/3-91/042 

Prepared in cooperation with Agricultural Research 
ice, Corvallis, OR. Horticultural Crops Research 

= _ by Corvallis Environmental Research 


Ecological studies of microbes introduced into the en- 
vironment have been limited by the lack of sensitive 
and specific methods for detection and identification of 
released organisms — the myriad of other mi- 
crobes present in nature. Similar difficulties exist for 
detection of DNA transfer from a released organism to 
other microbes in the environment. Techniques gener- 
ating viable counts of specific microbes from environ- 
mental samples are among the best available for eco- 
logical studies of microorganisms released into the en- 
vironment. Antiserum that is specific to certain species 
or strains of bacteria from environmental samples by 
immunoisolation techniques. Immunoisolation can 
detect a few cells of certain bacterial pathogens in a 
milliliter of seed extract. The application of immunoiso- 
lation and viable count methods to detection of re- 
leased microbes in soil or on plant roots was an objec- 
tive of the study. 


Nutrition 
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AD-A236 830/6/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Food Intake and Energy Expenditure of Sailors at a 
Large Naval Base. 

Technical rept. 

C. Forbes-Ewan, B. Morrissey, D. Waters, and G. 
Gregg. Dec 90, 36p MRL-TR-90-11, DODA-AR-006- 


Estimates were made of the availability, wastage and 
intake of food, and of the energy expenditure of a 
cohort of eleven sailors over a seven day period at 
HMAS Albatross, a large Naval base. In addition, an 
attempt was made to estimate energy expenditure for 
an additional period of approximately nine days. Five 
members of the cohort were classified as the ‘active 
group’ and the remaining six were ‘inactive’. Two 
methods were used to estimate energy expenditure - 
the heavy water technique and an ‘intake/balance’ 
study. The results below are expressed as kilojoules 
(kJ) per person per day. Food availability averaged 20 
000 kJ, based on the number of sailors who actually 
ate at the mess. Based on victualling strength, food 
availability was about 10 100 kJ. Wastage of food 
amounted to 24% of food availability. Mean food 
intake was 13 400 kJ with a standard deviation (SD) of 
+ or - 3 925 kJ. Food intake varied from 9 190 kJ (sed- 
entary female) to 20 030 kJ (male triathlete). Ener. 
expenditure by doubly-labelled water averaged 13 8: 

+ or - 2 510kJ; the result by the intake/balance 
method was 13 200 + or - 4 265 ku. It is concluded 
that food availability is more than adequate to meet 
requirements at current attendance rates. Food wast- 
age during the period of this study was high. Sugges- 
tions are given on reducing fat and salt intake, and im- 
proving the retention of heat-labile vitamins in cooked 
foods. Finally, it is concluded that seven days is an ap- 
propriate period to study the energy expenditure of 
active and inactive subjects using the heavy water 
technique. 
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AD-A237 051/8/GAR PC A11/MF A02 
Army Natick Research Development and Engineering 
Center, MA. 

Foodservice Systems for Navy Forces in the 


s. 
Final rept. Oct 82-Sep 86. 
P. Short, B. Bell, R. Popper, B. Quigley, and R. 
Porter. Apr 91, 239p Rept no. NATICK/TR-91/009 


This report provides the Navy Food Service Systems 
Office (NAVFSSO) with a strategy for enhancing food- 
service operations through the 1990’s. Areas investi- 
gated include Enlisted Dining Facility operations, logis- 
tic support, foodservice equipment, customer service, 
design and layout, and the foodservice worker. Analy- 
ses consist of an assessment of current foodservice 
operations both ashore and afloat (customer surveys, 
management interviews, etc.), and a series of industry 
trend evaluations. Recommendations include training 
foodservice managers to be more competitive/aggres- 
sive in pursuing customers (increasing headcounts); 
promoting increased emphasis on the sailor as a cus- 
tomer and improving customer service; identifying high 
potential Mess Management Specialists (MSs) for ac- 
celerated training; modifying annual performance 
standards to reflect an increased emphasis on food- 
service management responsibilities; developing a 
program/strategy to improve pride in the MS rate. 


Parasitology 
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AD-A236 841/3 Not available NTIS 
Armed Forces Research Inst. of Medical Sciences, 
APO San Francisco 96346. 
Plasmodium vivax: Gametocyte Infectivity of Natu- 
rally Infected Thai Adults. 
Research rept. 
— Loe. ngkot, N. Maneechai, and R. Rosenberg. 

, 6p 
Availability: Pub. in Parasitology, v102 p27-31 1991. 
—" only to DTIC users. No copies furnished by 


Up to 200 laboratory reared Anopheles dirus mosqui- 
toes were fed on each of 496 symptomatic Thai men 
who had patent, naturally acquired Plasmodium vivax 
gametocytaemia. Mean gametocyte densities were 
455/cu mm 3 (range: 0-3281), geometric mean oocyst 
number was 9 (0-142), mean frequency of infection 
was 43% (0-100%), and mean sporozoite number in 
salivary glands was 9525 (0-285000). There was little 
relation between gametocyte density and either oocyst 
number or frequency of mosquito infection. There 
were, however, statistically strong positive correlations 
between oocyst numbers and frequency of infection, 
and between number of oocysts and number of sali- 
vary gland sporozoites. The data suggest that each 
— contributed about 850 sporozoites to a gland 
infection. 


Pharmacology & Pharmacological 
Chemistry 
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AD-A236 707/6/GAR PC A03/MF A01 
Harvard Univ., Cambridge, MA. Dept. of Statistics. 
Numerical Solutions for Bayes Sequential Decision 
Approach to Bioequivalence Problem. 

Technical rept. 

J. S. Hwang. Mar 91, 29p Rept no. TR-ONR-C-6 
Contract N00014-91-J-1005 


Bioequivalence is an important area of pharmaceutical 
research containing many questions which are not yet 
resolved. Various statistical approaches have been 
discussed in the literatures. We address stopping rules 
for testing bioequivalence from a decision-theoretic 
point of view. The numerical techniques for Bayes se- 
quential decision problem are employed to obtain ex- 
plicit descriptions of the solutions of the continuous 
time optimal stopping problem on bioequivalence. 
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AD-A236 950/2 Not available NTIS 

School of Aerospace Medicine, Brooks AFB, TX. 

— The Unique Properties of a New Stimu- 
n 

T. J. Lyons, Le ha eae May 91, 5p Rept no. 

USAFSAM-JA-90. 

Availability: Pub. in oy Space, and Environmen- 

tal Medicine, p432-435 May 91. —_— only to DTIC 

users. No copies furnished by NTI 


A novel stimulant called Modafinil, which has several 
remarkable features that distinguish it from other stim- 
ulants, has been developed by Lafon, a French phar- 
maceutical company. Unlike the amphetamines, for 
example, Modafinil is reported to be devoid of periph- 
eral side effects. As well, it appears to have a low 
abuse potential, does not interfere with normal sleep, 
and does not seem to produce tolerance. It improves 
vigilance especially in sleep deprived Subjects. It has 
been used clinically for up to 3 years in the treatment 
of narcolepsy and idiopathic hypersomnia. It could be 
an ideal replacement for amphetamine in short-term 
operations in which fatigue might threaten the suc- 
cessful completion of a mission. It is recommended 
that military labs experienced in studying sustained 
performance include Modafinil or perhaps a more se- 
lective alpha 1 receptor agonist in their investigations. 
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AD-A237 053/4/GAR PC A10/MF A02 
Rochester Univ., NY. 

Symposium Entitled: Particle Lung Interactions: 
‘Overload’ Related Phenomena. A Journal of Aero- 
sol Medicine - Deposition, Clearance, and Effects 
in the Lung. Volume 3, Supplement 1. 

Final rept. 

J. Ferin. 1 Apr 91, 223p 

Grant DAMD17-90- > 0026 


The object of this symposium is to provide overviews 
of and detailed insights into the function, generation, 
delivery and evaluation of pharmaceutical aerosols. In- 
vited speakers will present extended reviews of select- 
ed topics that include background information and au- 
thoritative state-of-the-art summaries. Other authors of 
talks and posters will address specific topics in narrow 
scope and greater detail. Topics will include a multi 
disciplinary analysis of drug delivery via aerosols, ap- 
plications of pharmaceutical aerosols, drug delivery 
and site selection, diagnostic aerosols, aerosol deliv- 
ery systems, non-CFC propellants metering and dis- 
persion of dry powder aerosols, prediction of respirato- 
ry deposition from in vitro and in vitro measurements, 
modeling of gas flow and aerosol deposition in the res- 
piratory tract, modeling of lung geometry and aerosol 
deposition in the respiratory tract, ayy hg the lung 
geometry and aerosol deposition in alveolar 
po gos clinical applications and comparisons of aero- 
sol therapies, and future challenges in the uses of 
pharmaceutical aerosols. 
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PB91-204859/GAR PC A04/MF A01 
Midwest Research Inst., Kansas City, MO. 

Infusion Dose Range-Finding of 8-Chlioroadeno- 
sine-3’,5’-Cyclic Monophosphate (NSC-614491) in 
Beagle Dogs. 

Final rept. 

R. Dixit, M. Stoltz, A. Schierhoff, R. Lopez, and T. 
Douglas. 15 Nov 90, 69p MRI-9116-06 

Contract NO1-CM-87202 

Sponsored by National Cancer Inst., Bethesda, MD. 
Toxicology Branch. 


The toxicity and pharmacokinetics of 8-chloroadeno- 
sine-3’,5’-cyclic monophosphate (8-Ci-cAMP, NSC 
614491) were evaluated in beagle dogs treated with 
24-hi.v. infusions at rates of 2.4, 4.8, and 9.6 — 
One male and one female were treated at eac 
Clinical signs of toxicity occurred mostly following the 
9.6 mg/kg/h dose and included vomiting and diarrhea 
which were essentially observed only during the infu- 
= period. Clinical pathology changes occurring in 
is treated at 4.8 and 9.6 mg/kg/h included elevated 
S ocyte counts and decreased lymphocytes; de- 
creases in RBC, HGB, and HCT; increased BUN and 
creatinine levels; and increased alkaline phosphatase 
activity. Increased leukocyte counts were either direct- 
ly drug-related or secondary to stress produced by 
gastrointestinal toxicity. Increased alkaline es pl 
tase suggested tissue damage to the hepato-biliary se- 
cretory system or the intestinal epithelium. BUN and 
creatinine elevations may have been due to renal tox- 
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icity. Steady-state plasma concentrations were 
achieved by about 90 min following initiation of infu- 
sion. The p cokinetics appeared to be linear, al- 
though some discrepancies were apparent in animals 
treated with 4.8 mg/ 
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PB91-204867/GAR 
Battelle, Columbus, OH. 
Pharmacoks 


PC A07/MF A02 


inetics and Dose Range-Finding of 
corte y ban pte -Methyl- 

1 ij oxathle Amino)-1-Methylethy! 

_— Ester (NSC-D615805) In Beagle Dogs. 

inal re; 

M. E. Placke, P. J. Tosca, and M. M. Morgan. 18 Jun 

91, 138p G4407-03-02, —— 

Contract NO1-CM-6786 

Sponsored by atonal Cancer Inst., Bethesda, MD. 

Toxicology Branch. 


The purpose of the study was to determine the plasma 
elimination kinetics of NSC-D615985 and to evaluate 
the potential for acute toxicity a. aon yp ere ae 


oral administration in the yo, sen 
(1/sex) were dosed with 5 (Group a or 10 (Group 2) 


mg/Kg of NSC-D615985 on S' Day 1 (IV). On 
Study Day 8, dogs received 100 (Group 1) and 750 
— 2) mg/ Kg (PO). Blood was collected at the fol- 
oa time intervals following each treatment: 0, 2, 5, 
, 20, 30, 60, 90, and 120 (minutes); 4, 8, 12, 16, 20, 
and 24 (hours). Measured formulated dose concentra- 
tions were 0.338 and 0.875 = gw pracy =p shee to t 
doses of 0.5 and 1.0 mg/mL for the IV doses. 
measured formulated oral dose concentrations were 
4.47 and 60.29 mg/mL compared to 10 and 75 mg/ 
mL, r ely. Plasma concentrations of the test ar- 
ticle in M1 (Group 1) which was treated with 5.0 
mg/Kg of NSC-D615985 were near the limit of detec- 
tion within 2 minutes after IV dosing, while no detecta- 
ble plasma levels were found at any sampling times in 
Dog F3 from the same dose group. In Dogs M2/F4 
treated with 10.0 mg/Kg, IV, measurable plasma levels 
were observed 10 minutes after dose administration at 
similar concentrations. In the oral dosing phase of the 
study, plasma concentrations of the test article were 
below quantifiable detection limits in both groups of 
dogs and the extrapolated values were not considered 
reliable for determining elimination kinetics. The varia- 
bility observed in the results between dose groups and 
exposure routes may have been due, in part, to an 
interaction of the drug with the vehicle. 


156,229 

PB91-204891/GAR PC A06/MF A02 

Southern Research Inst., Birmingham, AL. 

=_ Toxicity of Mitoguazone (NSC-32946) in 
a’ 

Final rept. 

J. G. Page, R. M. Sparks, L. M. Rose, A. Garrett, and 

J. E. Heath. 25 Oct 90, 108p SRI-CHM-90-877 

Contract NO1-CM-87259 

Sponsored by National Cancer Inst., Bethesda, MD. 

Toxicology Branch. 


Single IV doses of mitoguazone (NSC-32946) were ad- 
ministered to male Fischer 344 rats. Doses of 90 mg of 
mitoguazone/kg caused mortalities in 6/10 rats on 
Days 2 or 3. No clinical signs of toxicity or microscopic 
lesions were noted in 4/10 rats (90 mg/kg) or 10/10 
rats (45 maria) that survived to the end of the study 
(Day 15). the six rats that were found dead during 
the study, 5/6 had tremors prior to death, and 3/6 had 
minimal centrilobular hepatic necrosis. 
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PB91-204909/GAR PC A04/MF A01 
Southern Research Inst., Birmingham, AL. 
Pharmacokinetics of Mitoguazone (MGBG, NSC- 
32946) in Rats. 

Final rept. 

J. G. Page, R. M. Sparks, D. S. Bailey, L. Rose, and 
J. M. Trang. 24 Aug 90, 65p SRI-CHM-90-840 
Contract (01-CM-87259 

Sponsored by National Cancer Inst., Bethesda, MD. 
Toxicology Branch. 


Single IV doses of 40 and 80 mg of mitoguazone/kg 
were administered to Fischer 344 rats, and plasma 
drug levels were determined at 2 minutes to 24 hours 
after dosing. Detectable levels were noted until 2 
hours (40 none or 8 hours (80 mg/kg) after dosing. 
Plasma data fit a two-compartment open pharmaco- 
kinetic model with IV bolus administration and first 
order distribution and elimination; data su ed non- 
linear pharmacokinetics at these two doses. Alpha 
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half-life values were comparable for both dose groups 
(0.11 hours), while Beta half-life values were 0.535 
hours (40 mg/kg) and 1.964 hours (80 mg/kg). Total 
hone Vigor fre Sed aby pechy vent tlyned 
lor rin dose groups, respec- 
vay 80 mg/kg the entsue pp value was approxi- 
pag and the C’ Can approximately 0.5x the cor- 
responding values for rats at 40 mg/kg. 
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PB91-213496/GAR PC A03/MF A01 
Duke Univ. Medical Center, Durham, NC. Dept. of 
Pharmacology. 

Regulation of Postnatal beta-Adrenergic Recep- 


tor/A clase Development 
Ag fot Stimulation ‘and ‘Sterelde: i 


EE ee 
Dexamethasone. 


coumal aie 

E. M. Kudlacz, H. A. Navarro, R. J. Kaviock, and T. 
A. Slotkin. c1990, 11p EPA/600/J-90/526 
Grants EPA-R-813769, PHS-HD-09713 


4 in Jnl. of A norny Aa 14, typ 
ne. Effects ch Lab., 


Lona Tri Developmental Toxicol- 
ogy Div., and ic Health Service, Rockville, MD. 


and adrenergic stimulation are both 
development of 


‘om kidney and lung. Prena- 

exposure produced tal ad- 

— of kidney adenylate cyclase; 

the effect resulted from increases in the enzyme itself, 

as both basal adenylate cyclase and forskolin-stimula- 

tion of the enzyme were also increased by dexametha- 

sone. Similarly, prenatal terbutaline exposure evoked 

increases in basal, isoproterenol-stimulated and fors- 

kolin-stimulated adenylate cyclase in the kidney. in the 
lung, dexamethasone initial 


shortly after birth. Terbutaline selectively promoted the 
ability of i ‘oterenol to stimulate lung adenylate cy- 
clase in the few days after birth, without alterations 
in basal adenylate cyclase; this was followed by a 
period of prolonged subsensitivity of both basal and 
isoproterenol-stimulated activity. 


156,232 
PB91-217307/GAR PC A07/MF A02 
Midwest Research Inst., Kansas City, MO. 

Toxicity of Multiple Subcutaneous Injections of 9- 
Po 08) Comptothects (NSC-603071) in Male 


Final rept. 

R. Dixit, M. Stedham, R. Lopez, J. Estes, and B. 
Mowry. 17 Jun 91, 140p 

Contract NO1-CM-87202 

Sponsored by National Cancer Inst., Bethesda, MD. 
Toxicology Branch. 


The <8) and target organ —— following multiple 
(Q4d X 8) subcutaneous (s.c.) injections of 9-amino- 
(208) camptothecin (NSC-603071) were evaluated in 
male CD2F1 mice. The doses were 1 mg/kg/inj. (3 
mg/sq m/inj.), 2.5 mg/kg/inj. (7.5 mg/sq m/inj.), 5 
mg/kg/inj. (15 mg/sq m/inj.), and 7.5 mg/kg/inj. (22.5 
/sq po? ). vehicle control group was also includ- 
ed The le doses up to 5 mg/kg/inj. were well 
per thin al The doses of 7.5 mg/kg/inj. resulted in a 
single mortality on Day 10 and 10% to 15% body 
weight loss (compared to vehicle control group) be- 
tween Study Days 5 and 15. The clinical si _ of toxici- 
/kg/inj. dose 


sions were seen in the intestines, thymus, and bone 
marrow. The microscopic lesions in the colon (chronic 
active inflammation) and in the thymus in animals sac- 
rificed on Day 14 were dose-dependent. Micri 
cutaneous lesions, consisting of subcutis inflamma- 
= were seen in all groups, including vehicle control 
ice, and were related to subcutaneous injections of 
vabtehe and/or drug. Results indicate that the intestinal 
tissues, thymus, and the bone marrow are the major 
ailpcoree affected by multiple s.c. injections of 9-amino- 
lothecin. 


156,233 
PB91-217844/GAR PC A03/MF A01 
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ean Biological Lab. RVO-TNO, Rijswijk (Nether- 
ands). 

Effect of Dose Modifiers on Radiation-iInduced 
Cellular DNA Damage (Effect van Beschermende 
en Sensibiliserende Verbindingen op de Inductie 
van DNA-Schade in Cellen bij Blootstelling aan 
loniserende Straling). 

G. P. van der Schans. c1990, 26p MBL-1990-21 
Summary in Dutch. 


In research on the modification by chemical agents of 
the effects of ionizing radiation, most attention has 
been directed towards application of radiosensitizing 
or radioprotective drugs in cancer radiotherapy. Stud- 
ies on radiosensitization have led to the development 
of a broad class of compounds which cause pro- 
nounced differential radiosensitization of cells under 
hypoxic conditions but show no activity in oxic cells. 
Other mechanisms involved in sensitization are 
changes in intracellular thiol levels, inhibition of cellular 
DNA repair processes, and/or inhibition of oxygen utili- 
zation. The development of radioprotective drugs has 
shown much less progress. In the past, thousands of 
compounds were synthesized and screened for their 
protective capacity against damage arising from whole 
body irradiation, with only limited success. One com- 
pound, however, the thiophosphate WR2721, ap- 
peared sufficiently promising to warrant further investi- 
gation of its potential as a protective agent against de- 
struction of normal tissue during radiotherapy of 
cancer. The paper — special attention to the influ- 
ence of oxygen on the induction of radiation damage in 
DNA of mammalian cells after sensitization by intracel- 
lular glutathione depletion. Furthermore, data are pre- 
sented about the modification of radiation response at 
the DNA level during in vivo irradiation. 


156,234 

PB91-217869/GAR PC A03/MF A01 
Medical Biological Lab. RVO-TNO, Rijswijk (Nether- 
lands). 

Therapeutic Efficacy of HI-6 in Soman Poisoned 
Marmoset Monkeys (Geslaagde Behandeling van 
Marmoset Apen met het Oxim HI-6 na Somanver- 
giftiging). 

H. P. M. van Helden, H. J. van der Wiel, J. de Lange, 
R. W. Busker, and B. P. C. Meichers. c1991, 27p 
MBL-1991-1 

Summary in Dutch. 


The therapeutic efficacy of the oxime HI-6 was tested 
in marmoset monkeys poisoned with the irreversible 
cholinesterase inhibitor soman. Male marmosets were 
poisoned with 5 x LD50 soman (i.m.), treated immedi- 
ately with diazepam (0.2 mg/kg i.v.) and 15 sec later 
with atropine (0.5 mg/kg i.m.) and either HI-6 (50 mg/ 
kg i.m.) or saline. Five out of 6 HI-6 treated animals 
survived more than 24 h, one of these died after 4 
days. In the first 2 h after soman, the blood ChE activity 
remained about 5% of control value. HI-6 achieved its 
plasma peak 5 min after injection and then dropped 
with an elimination t1/2 of about 45 min. The 3 saline 
treated marmosets died within 8 min after soman with 
a blood ChE activity of <4%. Another group of mar- 
mosets was treated identically as described except 
that 3 saline treated animals were sacrified at 5 min 
after soman and 3 HI-6 treated animals at 10 min. The 
blood AChE activity in saline treated animals dropped 
to 0-1% within 2 min, and in HI-6 treated animals to 
0.4-2.7%. The neuromuscular transmission (NMT) in 
diaphragms from HI-6 treated animals was about 30% 
higher than that in controls. Administration in vitro of 
HI-6 (1.5 mM) resulted in about 20% reversible im- 
provement of NMT in both groups attributed to phar- 
macological effects of the oxime. Subsequent adminis- 
tration of soman (0.2 micromoles) led to a decrease of 
NMT only in diaphragms from HI-6 treated monkeys, 
indicating that in vivo reactivation or protection of 
AChE had occurred. However, biochemically the AChE 
activities in diaphragms (about 3%) and brains (about 
0.5%) did not differ significantly between saline and 
HI-6 treated animals, mainly due to unbound soman 
that inhibited AChE upon homogenization. 
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AD-A236 482/6/GAR PC A05/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
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Computer-Based Techniques for Collection of Pul- 
= Function Variables during Rest and Exer- 
cise. 

Technical rept. Jan-Dec 90. 

N. A. Taylor, and J. R. Clarke. Mar 91, 77p Rept no. 
NMRI-91-26 


Pulmonary function tests are routinely included as part 
of the experimental protocol for both immersion and 
barophysiology experiments. Typically, these tests are 
performed using standard spirometry, and as such 
suffer from time consuming data analysis and experi- 
mental error associated with such analysis. In many 
cases the combined effects of these limitations has 
meant that some valuable data often fails to come out 
in the analysis. One solution to this situation is to trans- 
fer these tasks to the computer. We have developed a 
computer-based system for both data collection and 
analysis, which is faster, more sensitive to minor physi- 
ological perturbations, and more precise than standard 
spirometry. The apparatus and programming algo- 
rithms for this system are presented in this report so 
that other laboratories might be able to similarly im- 
a the methods for collection of pulmonary function 
ata. 


156,236 

AD-A236 507/0/GAR 
MITRE Corp., McLean, VA. 
Identification of Critical Biological Parameters Af- 
fecting Gastrointestinal Absorption. 

Final rept. 

J. M. DeSesso, and R. D. Mavis. Jan 90, 115p 
AAMRL-TR-90-001, 

Contract F33615-87-D-4015 


An analysis of absorption-related anatomical and 
physiological features of the gastrointestinal tract and 
the mechanisms of absorption of both nutrients and 
nonnutrients has been performed in order to identify 
critical parameters affecting gastrointestinal absorp- 
tion. The analysis identified the following parameters 
as likely to have a major effect on the kinetics of gas- 
trointestinal absorption: vascularity, transit time, sur- 
face area, contents, enterohepatic cycling, and the 
chemical properties of the compound studied. A 
search of the scientific literature for published pharma- 
cokinetic data on 15 selected low molecular weight, 
volatile halogenated hydrocarbons was conducted in 
order to obtain information on the importance of the 
critical parameters in the pharmacokinetic description 
of the gastrointestinal absorption of these chemicals. 
The available data showed effects of gastrointestinal 
contents, transit times, and chemical properties on the 
gastrointestinal absorption of these chemicals. 


PC A06/MF A01 
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AD-A236 763/9/GAR PC A07/MF A01 
Acoustical Society of America, New York. 
Interactions between Neurophysiology and Psy- 
choacoustics: Meeting of the Acoustical Society of 
America (117th) Held in Syracuse, New York on 22 
May 1989. 

Final rept. 

C. W. Turner. Jun 89, 144p AFOSR-TR-91-0166, 
Grant AFOSR-89-0314 


A special session of the Spring 1989 Acoustical Socie- 
ty of America meeting was sponsored by this grant. 
The special session concerned the interactions be- 
tween auditory psychophysics and physiology re- 
search. Six invited papers were presented in the morn- 
ing session and a contributed-paper poster session 
was held in the afternoon. The topics addressed in- 
cluded (1) meaningful comparisons between psycho- 
physical results for discrimination of sounds and possi- 
ble physiological counterparts, (2) modeling the re- 
sponses of the auditory nervous system to account for 
psychophysical data and (3) new techniques for the 
collection of physiological data. The invited papers 
were collected into a booklet which serves as the final 
report of this grant. The booklets were widely distribut- 
ed, both to participants in the sessions and also in re- 
sponse to requests by mail. 


156,238 

PB91-213512/GAR PC A03/MF A01 
Duke Univ. Medical Center, Durham, NC. 
Approximation of Surfaces in Quantitative 3-D Re- 
constructions. 

Journal article. 

R. R. Mercer, G. M. McCauley, and S. Anjilvel. 
c1990, 14p EPA/600/J-90/528 

Grant EPA-R-813113 

Pub. in IEEE Transactions on Biomedical yey 
v37 n12 p1136-1146 Dec 90. Sponsored by Health Ef- 


fects Research Lab., Research Triangle Park, NC. En- 
vironmental Toxicology Div. 


In serial section reconstructions a series of planar pro- 
files are taken representing curves on the surface of 
the structure to be reconstructed. For a number of 
quantitative serial section methods, approximation of a 
surface is done by the formation of tiles between 
points of adjanent profiles. As generally proposed, 
finding this approximation has been difficult due to the 
inordinately large number of possible solutions result- 
ing from different combinations of tiles between points. 
Current algorithms have either applied heuristic criteria 
to force the formation of only one solution or have 
searched all acceptable combinations for one that 
minimizes some cost function. The algorithm present- 
ed has been developed to choose the tiling which mini- 
mizes the estimated error when the tile approximation 
of the surface is used in subsequent quantitative algo- 
rithms such as the calculation of surface area. (Copy- 
right (c) 1990 IEEE.) 


Psychiatry 
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AD-A236 811/6/GAR 
Colorado Univ. at Boulder. 
Coping and Immune Function. 
Final rept. 

S. Maier. 31 May 91, 26p 
Contract N00014-90-J-1262 


PC A03/MF A01 


The purpose of the research was to develop reliable 
procedures whereby the interaction between psycho- 
logical stress and immune function could be studied, 
and to begin to explore the mechanisms induced. 
Standard in vitro measures such as mitogen stimulated 
lymphocyte proliferation and NK cytotoxicity were not 
altered by stressors in the range that we explored in a 
repeatable manner. However, in vivo antibody (IgM 
and IgG) levels to antigen (KLH) were reliably and re- 
peatably reduced by stressors administered soon after 
antigen. The stressors explored were inescapable tail- 
shock and defeat in territorial aggression. Importantly, 
time spent in submissive postures rather than attack or 
bites predicted the reduction of antibody to KLH. Pa- 
rameters such as the amount of stressor exposure and 
timing between stressor and antigen were explored. 
There are a number of mechanisms by which antibody 
production could have been reduced. We pursued the 
possibility that the stressors reduced antibody by pro- 
ducing a change in cell trafficking patterns such that 
there was an alteration of relative cell populations in 
some critical compartment of the immune system. We 
determined that the stressors used shifted CD4+/ 
CD8-+ ratios in mesenteric lymph nodes, but not else- 
where. We further obtained evidence that this change 
was a key factor in reducing antibody production. 


156,240 


AD-A237 011/2/GAR PC A03/MF A01 
Australian Military Forces, Canberra. Psychological 
Research Unit (1). 

Intellectual Impairment Following Missile Wounds 
to the Brain: Initial Assessment. 

Technical rept. 

R. D. Savage. Dec 89, 22p PSRU-TR-2-89, DODA- 
AR-006-385 


This paper introduces the major research and clinical 
neuropsychological practice associated with the as- 
sessment of intellectual functioning following missile 
wounds to the brain. The incidence of such injuries, the 
major research studies over the past 50 years, some 
significant types of intellectual impairment and Sav- 
age’s Cognitive Impairment Model for initial intellectual 
assessment of such cases are presented. 


Public Health & Industrial Medicine 
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AD-A236 584/9 Not available NTIS 
Pittsburgh Univ., PA. Center for Multivariate Analysis. 





Limiting Properties of the Occurrence/Exposure 
Rate and Simple Risk Rate. 

Z. D. Bai, P. R. Krishnaish, and Y. Q. Yin. 1988, 17p 
USAFSAM-JA-88-90, 

Contract F33615-88-C-0630 

Availability: Pub. in Annals of the Institute of Statistical 
Mathematics, v40 n3 p491-505 1988. Available only to 
DTIC users. No copies furnished by NTIS. 


In the scientific study of a potential medical health 
hazard, a frequent approach is to compare an exposed 
group to a control group. If the exposed and control 
group are followed for the same length of time, one 
can compare the number injured in the exposed group 
to the number injured in the control. But a more sensi- 
tive measure of hazard, in most instances, is to com- 
pare the injury free time in the exposed group to the 
injury free time in the control group. Injury free time 
decreases when injury occurrences increase per unit 
exposure time. This report shows that, for large experi- 
mental groups, the occurrence per unit time is distrib- 
uted in accordance with the normal distribution. The 
joint statistical distribution of more than one occur- 
rence-by-exposure rate is also developed. These sta- 
tistical mathematical results are important steps 
toward having an improved approach to medical or ep- 
idemiological hazard evaluations. 


156,242 

AD-A236 948/6 Not available NTIS 

— Medical Research Unit-Kenya, APO New York 
75, 


Egg Hatching of ‘Aedes’ Mosquitoes during Suc- 
cessive Floodings in a Rift Valley Fever Endemic 
Area in Kenya. 

T. M. Logan, K. J. Linthicum, P. C. Thande, J. N. 
Wagateh, and G. O. Nelson. Mar 91, 4p 

Availability: Pub. in Jnl. of the American Mosquito Con- 
trol Association, v7 ni p109-112 Mar 91. Available 
only to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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DE91013149/GAR PC A03/MF A01 
National Research Council, Washington, DC. Board on 
Radiation Effects Research. 

Committee on Radiation Epidemiological Re- 
search Programs. Progress report, April 1, 1990- 
March 31, 1991. 

W. H. Ellett. Mar 91, 19p DOE/ER/60864-2 

Contract FG05-89ER60864 

Sponsored by Department of Energy, Washington, DC. 


The full committee had three meetings during this re- 
porting period. The first meeting was devoted to hear- 
ing views from other agencies on sharing health data 
and using social security records in epidemiology. Pre- 
liminary plans for the design of the Comprehensive Ep- 
idemiological Data Resource (CEDR) were discussed 
at a subcommittee meeting. Drafts of the first scientific 
report to DOE were discussed at the second commit- 
tee meeting. This report was published on December 
28, 1990, and about 200 copies have been distributed. 
Four new committee members were added on January 
9, 1991, and a listing of the current committee mem- 
bership is provided. The first committee meeting to be 
held after transfer of epidemiological studies from 
DOE to DHHS was held on February 15, 1991. In the 
next funding period, the committee will address prob- 
lems of public access to CEDR while maintaining data 
security. The committee will also advise DOE on re- 
search priorities for the epidemiological studies trans- 
ferred to DHHS. 


156,244 

DE91013281/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of P-101 course “Orientation to Occu- 
pational Safety Compliance in DOE” taught in 
Richland, Washington, April 2, 1991-April 12, 1991. 
R. W. Vinther. May 91, 31p PNL-7701 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes trainee evaluations for the 
DOE Safety Training Institute’s course, “Orientation to 
Occupational Safety Compliance in DOE,” which was 
conducted April 2, 1991--April 12, 1991 at Richland, 
Washington. The first part of the report summarizes 
the quantitative course evaluations that trainees pro- 
vided upon completion of the course and provides a 
transcript of the trainees’ written comments in Appen- 
dix A. The second part summarizes results from the 
trainee knowledge survey and the final examination 


designed to measure the knowledge gained from the 
course. The third part of the report summarizes course 
modifications and recommendations for improvement. 
Numeric course ratings were generally positive and 
show that the course material and instruction was very 
effective. Written comments supported the positive nu- 
meric ratings. The course content and knowl 

gained by the trainees exceeded most of the students’ 
expectations of the course. Examination results on the 
final examination showed a vast improvements from 
the scores on the trainee knowledge survey (pre-test) 
that was administered on the first day of the class. 


156,245 

PB91-204784/GAR PC A04/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Prevalence of Selected Chronic Conditions, United 


es, 1 t 
Vital and health statistics series. 
J. G. Collins. Jul 86, 73p DHHS/PUB/PHS-86-1583, 
ISBN-0-8406-0335-5 
Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-10/155. Also avail- 
able from Supt. of Docs. See also PB88-228903. Li- 
brary of Congress catalog card no. 86-5346. 


Estimates of the prevalence of selected chronic condi- 
tions are presented by biological system involved, sex, 
age, and race. The percent of conditions causing limi- 
tation of activity, the percent of conditions for which a 
physician was consulted, and the number of restricted- 
activity days and bed-disability days resulting from the 
conditions are also included. 


156,246 

PB91-204792/GAR PC A09/MF A03 
National Center for Health Statistics, Hyattsville, MD. 
Current Estimates from the National Health Inter- 
view Survey, United States, 1983. 

Vital and health statistics series. 

Jun 86, 198p DHHS/PUB/PHS-86-1582, ISBN-0- 
8406-0340-1 

Also available from Supt. of Docs. Also pub. as Nation- 
al Center for Health Statistics, Hyattsville, MD. rept. 
no. VHS/SER-10/154. See also PB91-201400. Library 
of Congress catalog card no. 86-600140. 


The report includes estimates on incidence of acute 
conditions, episodes of persons injured, disability 
days, physician contacts, prevalence of chronic condi- 
tions, limitation of activity, hospitalizations, and as- 
sessed health status. Estimates are based on data col- 
lected in the National Health Interview Survey of 1983. 


156,247 
PB91-205005/GAR PC A08/MF A02 
Public Health Service, Rockville, MD. 

Healthy People 2000: National Health Promotion 
and Disease Prevention Ob es. 

1991, 158p DHHS/PUB/PHS-91-50213 

pond — from Supt. of Docs. See also PB91- 


The document contains a national strategy for signifi- 
cantly improving the health of the Nation over the 
coming decade. It addresses the prevention of major 
chronic illnesses, injuries, and infectious diseases. It is 
deliberately comprehensive in addressing health pro- 
motion and disease prevention opportunities in order 
to allow local communities and States to choose from 
among its recommendations in addressing their own 
highest priority needs. Three overarchi goals 
emerge from the complexity of the health challenge of 
the 1990s. They are: Increase the span of healthy life 
for Americans; Reduce health disparities among Amer- 
icans; and Achieve access to preventive services for 
all Americans. 


156,248 
PB91-205013/GAR PC A99/MF A06 
Public Health Service, Rockville, MD. 

Healthy People 2000: National Health Promotion 
and Disease Prevention Objectives. Full Report 
with Commentary. 

1991, 690p DHHS/PUB/PHS-91-50212 

Also available from Supt. of Docs. See also PB91- 
205005. 


The document contains a national strategy for signifi- 
cantly improving the health of the Nation over the 
coming decade. It addresses the prevention of major 
chronic illnesses, injuries, and infectious diseases. It is 
deliberately comprehensive in addressing health pro- 
motion and disease prevention opportunities in order 
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. They permeate the structure and the con- 
tent of the report. They are: Increase the span of 
healthy life for Americans; Reduce health disparities 
among Americans; and Achieve access to preventive 
services for all Americans. 


PC A13/MF A03 


Public Health Service, Rockville, MD. 
Preventive Health and Health Services Block 
Grant. Report to Congress. 

1991, 278p 


The report describes the activities of the States that 
received funds through the Preventive Health and 
Health Services Block Grant. Fiscal year (FY) 1989 ex- 
penditure and program data are used to provide the 
best and most recent information. The report focuses 
on 11 program areas funded by the block grant. These 
11 program areas are included because they were the 


t legislation. The State expenditure is 
provided for each State that used block grant funds in 
the program areas. Data are also provided on the pre- 
ventive services delivered by each State for which 
such data were available. The programs are: Health 
Education/Risk Reduction; Cardiovascular Health; 


ies; Rodent Control; Tuberculosis Control; 
Dental Health/Fluoridation; Healthy Neighborhoods; 
and Breast Cancer and Cervical Cancer. 


156,250 


PB91-212415/GAR PC A03/MF A01 


National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 
Health 


Hazard Evaluation Report HETA 87-352- 
2097, International Association of Fire Fighters, 
Anaheim, California. 
R. L. Tubbs. Feb 91, 19p HETA-87-352-2097 


In response to a request from the International Asso- 
ciation of Fire Fighters (IAFF) audiometric examination 
and pulmonary function testing were performed for 
800 participants at the Ninth Redmond Symposium in 
Anaheim, California. Of the 800 participants, 375 filled 
out the self administered questionnaire during the five 
days of the symposium. The 333 who were included in 
the data analysis ranged in ye ew 20 to 65 years, 
with a mean age of 29 years. results indicated that 
the participating fire fighters had high frequency hear- 
ing losses that ively got worse as the years of 
i fighter increased. The left ears had 
ing than the right ears. These hearing 
losses were statistically related to aging. Presbycusis 
was characterized by high frequency bones which pro- 
gressively got worse at higher frequencies. Even 
though the study did not document an occupational 
etiology to the hearing loss experi by half of 
these participants, the study was limited by the self se- 
lection of participants and the audiograms were gener- 
ally more suggestive of noise induced hearing loss 
than presbycusis. 


156,251 

PB91-212423/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 87-392- 
2099, Loral Systems Group, Akron, Ohio. 

Feb 91, 23p HETA-87-392-2099 


In response to a request from the International Union, 
United Automobile, Aerospace and Agricultural Imple- 
ment Workers of America (UAW), an evaluation was 
undertaken of possible health hazards at the Loral 
Systems Group (SIC-3728) located in Akron, Ohio. 
Concern was voiced about possible asbestos 
(1332214) exposure. The produces wheels 
and brakes for civilian and military aircraft and current- 
ly employs about 1560 persons at the Akron facility. At 
the time of the study there were about 2300 living retir- 
ees. The precise number who had worked in one of the 
four areas of particular interest was unkown. Of the 
166 persons found eligible for inclusion in the health 
hazard evaluation (15 or more years of potential as- 
bestos exposure in at least one of the four identified 
programs and still residing in Ohio), 129 participated in 
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a medical evaluation consisting of a chest x-ray, pul- 
monary function test, and completion of a question- 
naire to detail medical and prior work histories. Abnor- 
mal pulmonary function results were noted in 39 of 
these individuals of whom 30 demonstrated an ob- 
structive pattern, three a restrictive pattern, and six 
both an obstructive and restrictive component. Non- 
smoking participants were more likely to report chronic 
cough, chronic phlegm, and chronic bronchitis than 
comparisons. 


156,252 
PBS1-212431/GAR PC A04/MF A01 


National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 88-344- 
— Shoprite Supermarkets, New Jersey-New 


S. Baron, M. Milliron, D. Habes, and A. Fidler. Jan 
91, 65p HETA-88-344-2092 


In response to a request from the United Food and 
Commercial Workers Union in Clifton, New Jersey, 
NIOSH conducted an evaluation of possible hazard- 
ous working conditions at the Shoprite Supermarkets 
(SIC-5411) located in New Jersey and New York. The 
nature of the problem involved cumulative trauma dis- 
orders (CTDS) among employees serving as checkers. 
CTDS occurred in workers whose jobs required repeti- 
tive exertion, most often of the upper extremities. Mul- 
tiple logistic regression (MLR) analysis revealed ele- 
vated odds ratios for checkers compared to non- 
checkers for all parts of the upper extremities. Howev- 
er, only the associations for shoulder and hand were 
statistically significant. MLR analysis of the checkers 
alone revealed a statistically significant dose response 
relationship between checking and disorders for all 
parts of the upper extremities. Differences were also 
noted between prevalences of disorders in those using 
different checkstand designs. The ergonomic analysis 
examined repetitiveness, posture and efficiency of 
movements for the different checkstand designs. The 
total repetitions per hour based on normal customer 
orders ranged from 1432 to 1782 for the right hand 
and 832 to 1260 for the left hand. Multiple awkward 
postures were detected involving all parts of the upper 
extremities. Recommendations were made for ergono- 
mically improving checkstand design as well as tempo- 
rarily altering the existing checkstand designs. 


156,253 
PB91-212464/GAR PC A06/MF A02 
National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Safety Research. 
espirator Filter Efficiency Comparison of Dioctyl 
Phthalate (DOP) and Hitec (Trade Name) 164. 
S. P. Berardinelli, and E. S. Moyer. 1990, 114; 
Prepared in cooperation with West Virginia Univ., Mor- 
gantown. Dept. of Industrial Engineering. 


Dioctyl-phthalate (117817) (DOP) and Hitec-164 were 
employed as challenge agents for determining respira- 
tor filter performance. Respirator filter penetration as a 
function of aerosol loading was monitored for four 
commercially available respirator filters, three high effi- 
ciency (HE) filters and one new type dust, fume and 
mist (DFM) filter. The investigation was conducted to 
obtain baseline data for DOP to be used as a compari- 
son in future investigations which evaluate the filter ef- 
ficiency characteristics of potential nontoxic DOP re- 
placement aerosol challenge agents. The HE filters 
tested revealed filter efficiency greater than the mini- 
mum criteria set forth in 30 CFR Part 11. The HE filters 
did not significantly degrade with liquid aerosol loading 
and ed to conform to the criteria proposed in 
the 42 CFR 84 August 27, 1987, proposal. No differ- 
ences could be distinguished between the instrumen- 
tal and aerosol generation methodol (hot/cold) 
probably due to the high efficiency of the HE filters 
and/or to the variability or rapid degradation of the 
DFM filter tested. The Hitec-164 did not appear to be a 
suitable substitute for DOP as it demonstrated a signifi- 
cantly reduced degradation effect on the DFM filter 
tested and therefore gave higher efficiencies than 
DOP. The authors state that to test the comparability 
between liquid aerosol penetration characteristics, fil- 
ters with efficiencies between 92 and 98% which do 
not rapidly degrade would be ideal. 
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Health Hazard Evaluation Report HETA 91-023- 
2096, Tully Sculpting, Niwot, Colorado. 
C. S. McCammon. Feb 91, 13p HETA-91-023-2096 


In response to a request from a sculptor regarding the 
possible hazards of exposure to silica (7631869) 
during stone rang a hazard evaluation was under- 
taken at his studio. The artist was eceag | ee in 
sculpturing fountains made from granite. Generally the 
work was done outside on the lawn either at the sculp- 
tor’s house or at a rented location depending on the 
size of the stones to be worked. Air samples were col- 
lected while as many stone working tools as possible 
were used. Sound levels were also determined. The 
total dust samples ranged from 0.2 to 1.2mg/cu m 
while the respirable dust levels ranged from less than 
0.1 to 0.74mg/cu m. The total quartz (14808607) con- 
centrations varied from nondetectable to 0.6mg/cu m. 
No measurable levels were noted of respirable quartz, 
or total or respirable cristobalite (14464461). The high- 
est exposure levels occurred during grinding of stone 
surfaces with no engineering controls. The short dura- 
tion of the exposures did not result in any exposures 
over the time weighted average standards, but could 
have if the duration lasted 1.5 hours. Noise levels aver- 
aged 102 to 104 decibels-A when the stone saw and 
grinder were in operation. The worker had appropriate 
hearing protection. 
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Health Hazard Evaluation Report HETA 89-183- 
2101, Andrew Jackson Junior High School, Cross 
Lanes, West oy 

L. J. Elliott, and S. Baron. Feb 91, 83p HETA-89- 
183-2101 


In response to a request submitted by teachers and 
the principal of the Andrew Jackson Junior High 
School (SIC-8211) in Cross Lanes, West Virginia, an 
evaluation was undertaken of possible hazardous con- 
ditions at the site. The symptoms experienced by the 
teachers included numbness and tingling of the ex- 
tremities, upper airway irritation, eye irritation, inability 
to concentrate, and comfort complaints of too hot and 
too cold. The single story school oe was con- 
structed as an open space classroom configuration. It 
was heated, cooled and ventilated by nine individual 
roof mounted air handling units with ducted air supply. 
The false ceiling space served as the return air duct to 
the system. During 1981 to 1983 this open space was 
converted to approximately 30 classroom areas by 
erecting walls. The mys ventilation, and air condi- 
tioning systems were modified only by adding a false 
ceiling return air plenum to accommodate the space 
conversion. The school had been treated for termite 
infestation by sub slab injection of chlordane (57749) 
and direct in room application of chlorpyrifos 
(2921882) (Dursban) and Diazinon (333415). Fiuores- 
cent light ballast burn outs over several years intro- 
duced Aroclor-1254 (11097691) into the building 
which was not effectively removed by the ventilation 
system. Several class rooms also registered too high 
for carbon-dioxide (124389) concentration, tempera- 
ture and humidity levels. Recommendations were 
made to reduce the exposure potential to chlordane 
and Aroclor-1254, improve the ventilation of the class- 
rooms, and improve the indoor air quality of the school. 
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Health Hazard Evaluation Report HETA 89-170- 
= Northwest Vocational School, Cincinnati, 

lo. 


D. Almaguer, and M. Klein. Feb 91, 24p HETA-89- 
170-2100 


In response to a request from the Director of Vocation- 
al Programs for the Northwest School District, an eval- 
uation was undertaken of possible hazardous working 
conditions at the location. The requestor was con- 
cerned about the potential formaldehyde (50000) ex- 
posures to students and instructors from the use of 
formaldehyde cabinet fumigants in the Cosmetology 
Laboratory. The school, a single building located 
behind the Northwest High School, is serviced by six 
separate HVAC systems. The Cosmetology laboratory 
includes a reception area, a girls locker room/rest- 
room, the laboratory area and dispensary room, and 


classroom, all serviced by a single HVAC system. 
Analysis indicated that inadequate amounts of fresh 
outside air were being delivered to the occupied space 
and that carbon-dioxide (124389) levels ranged from 
1000 to 1300 parts per million (ppm), exceeding guide- 
lines for indoor air quality. Measurements for formalde- 
hyde concentration reached 2.9ppm, exceeding the 
short term exposure limit of 2.0ppm. 
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Health Hazard Evaluation Report HETA 89-116- 
2094, Westinghouse Electric Corporation, Bloom- 
ington, Indiana. 

T. Sinks, A. B. Smith, R. Rinsky, K. Watkins, and R. 
Shults. Jan 91, 31p HETA-89-116-2094 


NIOSH conducted a retrospective cohort study of 
workers manufacturing electrical capacitors with 
known exposure to polychlorinated biphenyls 
(1336363) (PCBs) in an effort to further evaluate the 
carcinogenicity of PCBs. The study cohort manufac- 
tured electric capacitors in the midwest United States 
beginning in 1957. PCBs were used as a dielectric fluid 
until late in 1977 when they were replaced with isopro- 
pyl-biphenyl (25640782). Aroclor-1242 (53469219) 
was used through 1970 and Aroclor-1016 (12674112) 
was used afterwards. Included in the analysis were 
3588 men and women employed for at least one day 
between January 1, 1957 and March 31, 1977. The re- 
sults provided some evidence for an association be- 
tween PCB exposure in an occupational environment 
and mortality from malignant melanoma. There was an 
increased incidence of brain cancer among workers 
who had more than twice the estimated cumulative 
PCB dose than the comparison group. The authors 
conclude that this brain cancer observation suggests 
that this outcome be carefully observed in further fol- 
lowup of this cohort. 
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Fatal Accident Circumstances and Epidemiology 
(FACE) Report: Grain Elevator Leadman Suffo- 
cates After Being Engulfed in Shelled Corn Inside 
Silo, April 5, 1989. 

21 Aug 89, 9p FACE-89-33 


A 54 year old male grain elevator leadman died when 
he was engulfed in corn stored inside a 76 foot high 33 
foot diameter grain silo. The victim was using a pneu- 
matic conveyer to clean the inside of the grain silo. He 
was employed at a grain processing facility that has 
been in operation for 47 years. The facility employs 80 
workers, and has no written safety program or policy. 
Workers receive on the job training. On the day prior to 
the accident, the victim and a coworker positioned the 
pneumatic conveyor outside the silo. They inspected 
the surface of the grain and felt confident that the sur- 
face was not crusted and that no bridging was present 
in the remaining grain. The next day the victim entered 
the silo and began removing the grain while the co- 
worker, who was outside, operated the pneumatic con- 
veyor. The victim working inside the silo called to his 
coworker outside to turn off the pneumatic conveyor. 
The coworker looked inside, but did not see the victim. 
After he failed to find the victim outside the tank, the 
decision was made to cut holes around the perimeter 
of the silo to remove the grain. The rapid removal of 
the grain by the pneumatic conveyor may have created 
a quick sand like effect at the feet of the victim causing 
him to be engulfed by the shelled corn before he could 
exit the silo. It was recommended that confined 
spaces containing unstable material be equipped with 
life lines and harness at their entrance points and 
workers should be trained in their usage. Constant 
communication should be maintained with the outside 
man. 
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Fatal Accident Circumstances and Epidemiology 
(FACE) Report: Sheet Metal Mechanic Dies Follow- 
ing poigttiy Fall through a Roof Opening, Decem- 


ber 20, 1988. 
7 Apr 89, 7p FACE-89-25 


A 26 year old male sheet metal mechanic died as a 
result of injuries that occurred when he was knocked 
through a roof opening and fell 22 feet to a concrete 
floor below. The employer was a eg and heating 
contractor who has been in business for 22 years. The 
company employed 15 individuals including six sheet 
metal mechanics. The employer had no written safety 
policy or safety program and did not provide safety 
equipment or training to the workers. At the time of the 
incident the victim and a coworker were preparing to 
install a cap over an opening on a flat roof of a large 
fiberglass manufacturing facility. The cap weighted ap- 
proximately 75 pounds and was fabricated from galva- 
nized steel to cover a 54 inch square opening created 
when an air conditioning duct had been removed. The 
victim positioned himself between the leaning cap and 
the roof opening, while the coworker positioned him- 
self on the other side of the opening. Neither worker 
was wearing any type of fall protection equipment. The 
coworker was kneeling and the victim stooped over 
applying caulking to the 6 inch raised curb bordering 
the opening when a gust of wind blew the cap over 
Striking the victim, causing him to fall head first through 
the roof pom to a concrete floor 22 feet below. It 
was noted that fall protection equipment should have 
been used and the employer should design, develop, 
and implement a comprehensive safety program. 
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‘atal Accident Circumstances and Epidemiology 
(FACE) Report, Apprentice Lineman Electrocuted 
While Upgrading a Power Distribution System, 
March 6, 1989. 

18 Jul 89, 6p FACE-89-26 


A 21 year old male apprentice lineman was electrocut- 
ed when he contacted a 13,700 volt power line while 
upgrading a power distribution system. The victim was 
employed by a small power line construction company 
with 18 employees that has been in operation for 11 
years. The company has a set of written safety rules 
that all employees are required to read and sign to 
verify that they understand them. The victim was work- 
ing as part of a four person crew upgrading a single 
phase power distribution system to a three phase 
system. At the time of the incident the crew was work- 
ing on the second line, which had been pulled off a reel 
to the pole where it was to be dead ended. After the 
line had been properly sagged, the victim in the bucket 
of an insulated bucket truck began to secure the line in 
a dead end clamp. A 14 foot long tail extended beyond 
the clamp, probably because this was what had been 
left on the reel. The groundman heard a zip and then 
heard a part of the clamp hit the ground. On removing 
the victim from the bucket he was wearing only light 
leather gloves. His insulated rubber gloves and leather 
overgloves were on the floor of the bucket. It was 
thought that he may have pushed a cable off of the 
bucket with his right hand while holding the clamp in 
his left hand, thus completing a circuit to ground. The 
victim apparently removed his protective equipment to 
install small nuts on the clamping device. It was recom- 
mended that these clamps be redesigned so that 
workers would be able to install them while wearing 
protective gloves. 
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atal Accident Circumstances and Epidemiology 
(FACE) Report: Construction Worker Dies in 36- 
Foot Fall at Construction Site, January 18, 1989. 
25 Apr 89, 6p FACE-89-20 


A 37 year old male construction worker died after fall- 
ing 36 feet when the wind blew him from the roof of a 
structure. The victim was employed by a steel erection 
firm which had been in operation for 22 years. The 
company had approximately 20 employees and written 
safety rules and procedures, but no designated safety 
officer. At the time of the incident the victim was work- 
ing as part of a crew on the construction of a 440 foot 
long by 96 foot wide tunnel at a new steel mill. The 
victim and a coworker were told to go to the roof of the 
tunnel and place a temporary cover over the 2 foot 


wide opening at the ridge using sections of decking 
weighing about 120 pounds. Neither man used fall pro- 
tection equipment. The victim was 12 to 14 feet from 
the edge of the roof as they began to lift and move the 
decking section. The wind gusted, catching the section 
and lifting it upwards. The coworker immediately re- 
leased his hold. The victim still held on as he was car- 
ried over the edge of the roof. It was recommended 
that fall protection equipment be provided and used by 
all employees whenever there was a potential for seri- 
ous or fatal falls, that management must see to it that 
workers understand the hazards they face, and that 
hazards posed by weather should be addressed in all 
construction operations. 
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‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Cement Finisher Dies After 160- 
Foot Fall from Scaffold, December 19, 1988. 

19 Apr 89, 6p FACE-89-21 


A 27 year old male cement finisher was dismantling 
suspended scaffolding inside a 172 foot high circular 
concrete silo when he lost his balance and fell from the 
scaffolding. His safety lanyard broke and he fell 160 
feet to the concrete floor of the silo. He was employed 
for 3 years by a construction company that specialized 
in slip form construction. The company employs a cor- 
porate safety director and holds weekly safety meet- 
ings each Monday morning prior to the start of work. At 
the time of the incident the victim and a coworker had 
completed the interior finish of a silo and had begun to 
disassemble the scaffolding. Each man was using a 
nylon rope lanyard attached to a chain on a scaffold 
bracket. The brackets were spaced 6 feet apart. The 
victim lost his balance and fell off the end of the scaf- 
folding. The victim fell and jerked upwards as the lan- 
yard caught him. As his weight dropped back on the 
lanyard, it snapped. An inspection of the lanyard re- 
vealed burn damage in several places, including the 
place where it snapped. This damage probably oc- 
curred during welding or burning operations from a 
previous job. It was recommended that fall arresting 
devices be periodically inspected for damage by a 
qualified person, that faulty equipment be immediately 
removed from service, and that personal protective 
equipment be able to withstand the harshest condi- 
tions to which they may be subjected on any job. 
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‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Service Operations Technician 
Dies After Contacting 7680-Volt Switch, May 13, 


1989. 
8 Sep 89, 8p FACE-89-40 


An evaluation was conducted of a 40 year old male 
service operations technician who died after contact- 
ing an energized 7680 volt switch while observing a 
service operations technician trainee operating the 
switch. The employer was a large utility company 
which has been in operation for more than 140 years 
and employs 8600 workers. The company has a com- 
prehensive, multifaceted safety program which ad- 
dresses all hazards to which employees may be ex- 
posed and holds scheduled safety training programs 
on a regular basis. The victim was working the third 
shift, which in at midnight, and had been omy 
service operations technician. At about 7:15 in the 
morning they were assigned the task of restoring 
power to a large shopping mail. The trainee put on the 
required safety clothing and began his task working 
with a load buster attached to a hot stick which was to 
be used in the process of opening or closing switches. 
During the operation the spring loaded button on the 
load buster became disengaged from the hole in the 
hot stick. While the trainee was attempting to realign 
the hole in the hot stick with the button on the load 
buster the technician reached out with his bare right 
hand to assist him and was electrocuted. It was recom- 
mended that the design of the system for attaching the 
load buster to the hot stick be reviewed, that periodic 
spot checks of worksites by management and supervi- 
sory personnel be conducted to verify that established 
safe work practices are being followed, and that safety 
rules and practices be followed by all employees at all 
times. 
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‘atal Accident Circumstances and es 
| tony Bae oo Caulking Mechanic in F: 
When old Fails, March 15, 1989. 

8 Sep 89, 8p FACE-89-29 


A 33 year old male caulking mechanic died when the 
scaffold on which he was working failed, causing him 
to fall 60 feet to the ground. The employer was a caulk- 
ing contractor with 13 workers, including seven caulk- 
ing mechanics. The company has been in existence 
for 52 years and has no formal safety program. The 
victim had been employed by the company for 16 
years, the last 12 as a caulking mechanic. On the 
morning of the accident, the victim and one coworker 
went to the site of a constructed seven story 
building to continue a caulking job they had started 
several days earlier. When arrived a window 
washing contractor was on site and had already rigged 
a powered 2 point suspended scaffold on the building. 
The victim and a window washer decided to share the 
suspended scaffold while two remaining coworkers 
shared the personnel lift. Although the victim had 
safety belts and lifelines at the site, neither group of 
workers used this personal protective pe 
While lowering the scaffold, the end where victim 
stood suddenly dropped to a vertical position. The 
victim fell 60 feet to the packed earth. The window 
p= ga to the other end for 25 minutes and was 
rescued. 
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‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Two Farm Laborers Die in Oxygen- 
Deficient Manure Pit, June 26, 1989. 

4 Dec 89, 9p FACE-89-44 


A 31 year old male dairy farm laborer entered a 
manure pit to clear a pipe, lost consciousness, and col- 
lapsed at the bottom. In a rescue attempt, his 33 year 
old brother, also a farm laborer, entered the pit, lost 
consciousness, and coll . The employer was a 
family owned farm operated by the father and five 
sons. The farm consisted of a 60 cow dairy herd with 
80 acres of wheat, corn, hay and pasture. The victims 
had worked the farm since they were 12 years of age 
and were now in charge of the dairy operation. Their 
hazard awareness was limited mainly to farm machine 
manufacturer information. The two victims went to the 
barn to milk the cows. It is ited that the pit con- 
tained about 3 feet of waste. victims turned on the 
waste pump, but it did not remove any of the waste. 
Realizing the suction line was blocked, they decided to 
enter the pit to clear it. The initial victim put on rubber 
chest waders and entered with a pipe wrench, discon- 
nected the end pipe section and manually removed the 
blockage. Due to a lack of oxygen the first victim lost 
consciousness. His brother entered the pit in a rescue 
attempt, and collapsed on top of the initial victim. It 
was recommended that farm owners become familiar 
with the hazards of confined spaces and adopt safe 
procedures specific for each type of confined space, 
that manure pumping equipment should be construct- 
ed of materials that are corrosion resistant, and that 
farm owners and workers task ific worker 
safety guides through improved dissemination efforts. 
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(FACE) Report: Journeyman n 
cuted When Lockout Attempt Fails, December 17, 


1988. 
7 Apr 89, 8p FACE-89-18 


A 39 year old male journeyman electrician died when, 
after deenergizing one controlled access area, he mis- 
takenly entered an identical energized area through a 
hatch with a defective lock, and made contact with an 
energized conductor. The employer, a large pulp and 
paper mill, has a full time safety and health officer, a 
written safety policy and detailed safety procedures. 
The victim had been employed there for the past 12 
years as a journeyman electrician. At the time of the 
incident the paper mill was in the middle of a sched- 
uled shutdown during which time the mill operation 
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ceased by 50%. The victim and a coworker were en- 
gaged in routine maintenance and inspection of an 
electrostatic precipitator in a large recovery boiler. The 
transformers controlling the precipitators were located 
inside two 25 foot by 37 foot high precipitator pent- 
houses. The only access was through separate 24 
inch diameter access hatches located on the roof. The 
company used a sophisticated captive key lockout 
system to control access to the penthouses. The 
victim had successfully locked out transformers 1, 3, 
and 5. To obtain the needed key to the penthouse he 
would have had to travel down the steps from the 
eighth floor to the first floor, obtain the key and re- 
turned to the eighth floor. He commented to the co- 
worker that the lock to the penthouse hatch was 
broken and that they could save themselves the trip by 
entering the hatch. The coworker asked twice whether 
the area was safe. The victim replied that it was, en- 
tered the hatch, and was electrocuted. It was recom- 
mended that periodic safety inspections be made to be 
certain all equipment was in working order. 
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‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Maintenance Mechanic Electrocut- 
ed While Touching Damaged Power Cord, Decem- 
ber 22, 1988. 

31 Mar 89, 7p FACE-89-19 


A 37 year old male maintenance mechanic was elec- 
trocuted when he grasped a power cord with damaged 
insulation and contacted an exposed energized con- 
ductor. The employer, a meat packing facility with 
1500 employees, had a formal safety program with 
written safety policies and procedures. It was standard 
practice at the site to unplug the two strapping ma- 
chines used for packaging meat, and move them to the 
maintenance shop for the night. The floor is then 
washed down and cleaned. The machines are inspect- 
ed the next morning and returned to the floor. Early in 
the morning on the day of the incident the machines 
had been taken from the maintenance shop and used 
throughout the day. While in use the power supply cord 
on one machine repeatedly came in contact with the 
edge of the rotating fiberglass spool on top, wearing a 
small hole through the outer cover of the flexible cord 
and through the insulation on one of the inner conduc- 
tors. The floor was wet from both the brine solution 
used in the packing operation and from water used pe- 
riodically throughout the day to clean the area. The 
victim entered the room to unplug and move the strap- 
ping machine to the maintenance shop. He was wear- 
ing a damp pair of worn leather work boots and was 
standing in water when he reached out to unplug the 
machine. As he grasped the male plug, the ring finger 
on his right hand made contact with the damaged sec- 
tion of the cable and the bare 277 volt conductor. It 
was recommended that permanent fixed wiring be 
used wherever possible, and that strain relief be pro- 
vided where connections on power cords are subject 
to being pulled apart. 
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atal Accident Circumstances and Epidemiolog 
(FACE) Report: Electrical Foreman and Ground- 
man Electrocuted When Guy Wire Contacts 
13,200-Volt Power Line, October 12, 1988. 
3 Apr 89, 6p FACE-89-17 


A 45 year old male electrical contractor foreman and a 
30 year old male groundman were electrocuted when 
a guy wire they were touching contacted a 13,200 volt 
power line. The contractor had been in business for 53 
years and employed 340 workers. The contractor had 
a written safety policy and a comprehensive safety 
program. On the day of the incident the crew was per- 
manently attaching new conductors to insulators on 
poles and tensioning the new conductors. As the line- 
men began to remove the new conductors from the 
roller brackets and attach them to the insulators, they 
noticed that the new conductors were coming close to 
the — energized conductors. They informed the 
foreman of that problem who said he could take addi- 
tional slack out of the new lines by tightening the guy 
wire on the farthest anchor, which would pull the new 
pole toward the guy wire anchor and away from the 
existing lines. As the foreman tightened the single guy 
wire, the groundman (victim) loosened one of the guy 
wires on the other anchor. A second groundman saw 
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the victim remove the guy wire from the anchor, walk 
toward the power pole, and bend over to place the guy 
wire on the ground. The guy wire the groundman was 
moving contacted one of the energized power lines. It 
was recommended that employers stress the impor- 
tance of adhering to established standard work proce- 
dures, and that specific procedures to be followed by 
detailed in accurate steps. 
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NIOSH Comments to DOL on Grain Handling Facili- 
ties by R. W. Niemeier, March 18, 1991. 

18 Mar 91, 4p 


The testimony was offered in response to a court or- 
dered remand directing OSHA to consider applying the 
one eighth of an inch (1/8in) action level for house- 
keeping to the entire grain handling facility. Currently 
the standard has required grain elevators to initiate ap- 
propriate cleaning measures whenever grain dust ac- 
cumulations reach a depth of 1/8in in priority house- 
keeping areas. NIOSH considered that while the 1/8in 
limit throughout the industry would improve cleanliness 
levels, it was considered excessive since dust accu- 
mulations of as little as one sixty fourth inch could sup- 
port secondary explosions if uniformly dispersed into 
the air. NIOSH has supported research projects at the 
University of Michigan concerning dust explosions. 
From the year 1984 to 1987, a total of 69 explosions in 
agricultural facilities resulted in 15 deaths and 57 inju- 
ries to workers. The five components necessary to 
support a dust explosion were present in all instances: 
fuel, oxidizer, ignition, mixing and confinement. The 
quality of housekeeping was poor and a variety of igni- 
tion sources was identified including welding, choked 
bucket elevators, electrical equipment and appliances, 
and bearings. 
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NIOSH Testimony to DOL on the Occupational 

Safety and Health Administration’s Notice of Pro- 
Rulemaking on Occupant Protection in 

jotor Vehicles by J. D. Millar, January 8, 1991. 
8 Jan 91, 19p 
See also PB91-213140. 


The testimony concerned the views of NIOSH regard- 
ing the proposed rule on occupant protection in motor 
vehicles and provided information which will assist 
OSHA in developing a final standard. NIOSH studies 
have indicated that motor vehicle traffic accidents are 
the leading cause of occupational deaths due to trau- 
matic injuries. Driver safety awareness training de- 
signed to promote the use of safety devices as well as 
familiarization with other vehicle safety systems was 
an essential component in achieving full compliance 
with safety belt and helmet use requirements. Informa- 
tion was also presented which suggested that alcohol 
and drug use may play a role in occupationally related 
motor vehicle deaths and injuries. It was noted that 
NIOSH strongly supports the effects of OSHA in pro- 
posing rulemaking in this area of occupational health 
and safety. 
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tional Safety and Health Administration’s Notice of 
Proposed Rulemaking on Occupant Protection in 
Motor Vehicles by J. D. Millar, December 14, 1990. 
14 Dec 90, 17p 

See also PB91-213157. 


The testimony concerned the view of NIOSH regarding 
the proposed rule on occupant protection in motor ve- 
hicles and provided information which should be useful 
in developing the final standard. NIOSH has deter- 
mined that motor vehicle traffic deaths are the leading 
cause of occupational deaths due to traumatic injuries. 
State specific studies in Maryland, Colorado, and Mas- 
sachusetts, using multiple data sources, revealed that 
motor vehicle traffic incidents were the leading cause 
of occupational injury and death in each of those 
states. Various geographically based studies using 
medical examiner or autopsy information provided 
data indicating that alcohol may play a role in occupa- 
tional motor vehicle fatalities. Workers in nonfatal inci- 


dents have not been uniformly tested for alcohol and 
drug use, as uniform requirements between the states 
do not exist for this testing. It was noted that driver 
training and safety awareness education should 
reduce the number of fatal motor accidents. By far the 
most dramatic increase in seat belt use has resulted 
from compulsory or mandatory policies. Two important 
factors in seat belt usage were the use of the belt and 
the proper fitting of the belt. Factors associated with 
driver fatigue and loss of alertness were also consid- 
ered. Responses were also made to the following spe- 
cific issues: vehicle safety in ion and maintenance 
programs, pretrip and post trip vehicle inspection and 
reports, employer turnover and training, proof of train- 
ing, impaired driving awareness program, vehicle over 
corssing, automatic crash protection and other engi- 
neering controls, and the consideration of bicycles in 
the same ruling. 
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NIOSH Comments to DOL on the Occupational 

Safety and Health Administration’s Notice of Pro- 

= Rulemaking on Occupant Protection in 
jotor Vehicles by J. D. Millar, April 8, 1991. 

8 Apr 91, 7p 

See also PB91-213132. 


The testimony concerned the views of NIOSH regard- 
ing the ag ere rule on occupant protection for motor 
vehicles. Questions have been raised concerning a 
study of occupant safety in forklift trucks. The training 
program discussed in the specific article was devel- 
oped for lift truck operators in warehouses and was not 
an extension of existing programs used in the facilities 
that were cited in the studies. The specific details of 
the training for forklift operators would have to be 
modified for other types of vehicles. The study evaluat- 
ed the performance of three groups of lift truck oper- 
ations: a training only group, a training plus feedback 
group, and a control group. The largest decrease in 
incorrect behaviors, 23%, was obtained in the training 
plus feedback group, followed by 18% in the training 
only group and 6% in referent groups. There has been 
some evidence that safety practices learned on the job 
can transfer to off the job settings. NIOSH was unable 
to produce any studies dealing with accident causality 
tied to drug and alcohol use. One study was noted 
which dealth with air bags, used in combination with 
seat belts, offering optimal safety protection. 
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Non-A Non-B en Vue de Leur Diagnostic et Preven- 
tion (Epidemiology and Biology of Non-A and Non- 
B Viral Hepatitises, for Prevention and Diagnosis 
of Same). 

Final rept. 

1991, 62p 

Text in French with English papers appended. Spon- 
sored by Direction des Recherches, Etudes et Tech- 
niques, Paris (France). Centre de Documentation de 
l’Armement. 


The studies described in the report pinpointed the spe- 
cific epidemiological characteristics of different types 
of non-A and non-B viral hepatitis and confirmed the 
validity of dividing them into three subgroups: A-like, B- 
like, and delta-like. For A-like hepatitis, a blood-sample 
collection from cases in Tunisia and elsewhere was 
established and used to specify the virus’s epidemio- 
logical characteristics; importation of this type of hepa- 
titis into France was confirmed. Gamma globulin pro- 
tection seems an effective weapon against this type 
for now. The researchers virologically demonstrated 
the existence of an HBV-related strain of the NANB B- 
like virus. Post-transfusional hepatitis caused by the B- 
like virus can be prevented through the study of transa- 
minases in donors and through detection of anti-HBcs. 
Anti-HB gamma globulins provide another prevention 
route, and the sensitivity of these hepatitis cases to 
interferon is an effective therapy. 
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Fatal Accident Circumstances and Epidemiology 
(FACE) Report: Laborer Electrocuted When He 
Contacts 4160-Volt Power Line on Rooftop, June 


1, 1989. 
18 Sep 89, 7p FACE-89-37 


A 21 year old male laborer was electrocuted when his 
hand contacted a 4160 volt power service line. The 
employer was a painting contractor in operation for 15 
years with 50 employees. The victim was a general la- 
borer doing sandblasting who had been employed with 
the company for 1 month. The company had no written 
safety policy. At the time of the accident the victim was 
sandblasting air conditioning units at a large textile 
manufacturing company. The painter was spray paint- 
ing each unit after it had been sandblasted. The victim 
finished blasting one of the units and was told to break 
for lunch. He removed his dust/mist respirator, sand- 
blasting hood, and leather gloves and entered the 
power enclosure either by climbing over the fence or 
by walking around on the parapet wall, sitting down on 
the roof under the power line. His left hand contacted 
one of the omen power line conductors and he 
was electrocuted. It was recommended that electrical 
installations be adequately guarded to prevent unau- 
thorized access, and that the employer develop a 
Pa program designed to recognize and control haz- 
ards. 
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‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Distribution Line Technician Elec- 
trocuted by Conductor in Contact with 7200-Voit 
Power Line, April 20, 1989. 

21 Sep 89, 9p FACE-89-36 


A 44 year old male distribution line technician was 
electrocuted and a second distribution line technician 
received severe electrical burns when a new conduc- 
tor they were — contacted an existing, ener- 
gized 7200 volt power line. The victim was one of 100 
distribution line technicians employed by an electrical 
contractor which had been in operation for 43 years 
and employed 550 workers. The contractor had no 
written safety policy or safety program, but adhered to 
the safety practices of any company for which they did 
contract work. The current contract called for the com- 
pany to assist a local utility in converting an existing 
single phase 7200 volt distribution system into a three 
phase system by installing two new conductors. The 
victim and a coworker were stationed at the base of 
the pole at the end of the fourth span, preparing to pull 
the slack out of the new conductor by hand. The con- 
ductor became ~<a in the topped out cedar trees 
in the first span. The victim and his coworker, not 
knowing this, pulled with enough force on the conduc- 
tor to flip it up into the energized conductor. Neither 
man was wearing the required rubber gloves or rubber 
overshoes at the time of the incident. The coworker 
was wearing leather gloves and the victim was working 
bare handed. It was recommended that nonconductive 
drag lines be attached to the conductors being in- 
stalled for use by employees during sagging oper- 
ations, especially when performing these operations 
by hand. 
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A 40 year old male ironworker died as a result of inju- 
ries that occurred when he fell nearly 40 feet from a 
steel beam of a warehouse under construction. He had 
been employed for 13 years as an ironworker by a 
steel erection company. The company, in business for 
15 years, has no written safety or health program. At 
the time of the accident hard hats were the only per- 
sonal protective equipment being used by the compa- 
ny’s employees. On the day of the accident the victim 
was working as a member of a six person crew. His 
task was to connect bar joints to the horizontal 5.5 inch 
wide flange | beams. He was positioned on the top of a 
beam about 38 feet above the ground. He stood upon 
the beam and began moving to the location of the next 
connection when he slipped and fell from the beam. It 
was recommended that the employer should ensure 
that fall protection equipment be provided and used by 


all employees, that worker safety should be consid- 
ered and addressed in the planning phase of construc- 
tion projects, that the employer design, develop and 
implement a comprehensive safety program, and that 
prime contractors and subcontracts should abide by 
29 CFR 1926.16 concerning rules of construction. 
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‘atal Accident Circumstances and yoy 
(FACE) Report: Electrician’s Helper Falls to His 
Death through a ight, April 18, 1989. 

26 Jul 89, 13p FACE-89-30 


A 39 year old male electrician’s helper died after falling 
16 feet through a skylight to a concrete floor. The 
victim had been employed for 9 months as an electri- 
cian’s helper by an electrical contracting company that 
had been in existence for 21 years. The employer has 
a written safety policy and uses written safety rules 
and procedures. On the day of the incident, the victim 
was working with an electrician/foreman assigned to 
finish work on a 50 feet wide by 200 feet long building 
which was divided into two sections, one 20 feet high 
and the other 16 feet high. While preparing to leave the 
worksite, the victim was on the roof coiling a rope to 
return it to the storage area. He apparently tripped, 
stepped, or possible sat on a 4 foot square smoke 
dome type skylight located near the work area. The 
skylight broke and the victim fell 16 feet to the con- 
crete floor. It was recommended that skylight manu- 
facturers and owners of buildings where skylights have 
been installed should voluntarily affix accident preven- 
tion signs on the skylights, and at or near points of 
access to areas containing these skylights. These 
manufacturers should review the design of skylights 
with a view toward increasing load capacities and/or 
incorporating safeguards. 
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‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Apprentice Lineman Dies After 
Contacting 7200-Voit Primary Wire, May 2, 1989. 

8 Sep 89, 8p FACE-89-39 


A 20 year old male apprentice lineman died after 
making direct contact with a 7200 volt primary wire. 
The victim was working for a large, multistate utility 
services contractor employing over 10,000 workers. 
The company has a multifaceted safety program that 
specifically addresses the hazards employees in each 
of the various subdivisions are likely to encounter. On 
the day of the accident it had been raining and all 
linework was thus cancelled. The rain stopped about 
noon and the victim and his crew leader went out to 
look at an area where they would be working the fol- 
lowing day. The journeyman was not with the other two 
men but the crew leader decided they would go ahead 
and do the job that afternoon, allowing the apprentice 
to perform the job himself, a direct violation of the 
safety policy. After climbing the utility pole to begin the 
transfer of one primary and three secondary lines from 
an old utility pole to a new pole less than 18 inches 
away, the apprentice was electrocuted when he made 
contact with the 7200 volt primary line. The victim was 
wearing only his leather overgloves while attempting to 
install a section of line hose. The little fingers of both 
hands made contact with the energized primary wire. 
The path to ground was established from the victim’s 
hands, through his body, to the metal climbers 
strapped to his legs. The victim’s rubber gloves and a 
second pair of leather overgloves were in a tool pouch 
on his hip and a pair of rubber guards for his climbers 
were in the crew truck when the incident occurred. 
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from Explosion Inside Tank, May 16, 1989. 
22 Jan 90, 8p FACE-89-38 


A 41 year old male painter suffered burn injuries and 
died 5 days later from an explosion which occurred 
while he was painting the inside of a 1300 gallon tank. 
A 32 year old male painter stationed outside the tank 
suffered burns and a broken arm. The employer was a 
sheet metal fabrication company with 30 employees 
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which had been in business for 20 years. The company 
had a management level employee who served as the 
safety officer on a collateral duty basis. On the day of 
the incident the victim and coworker were painting the 
inside of a recently fabricated 1300 gallon steel tank, 
measuring 68 inches high, 75 inches in diameter and 
standing vertically with a 22 inch diameter manway 
opening on the top. The victim entered the tank wear- 
ing a supplied air respirator. A 500 watt nonexplosion 
proof halogen lamp was hung over the manway 

ing. The coworker, wearing a dust/mist respirator, sat 
on top of the next tank to observe the victim. The 
victim was using an airless spray gun. After completing 
some of the sides, he began to work on the top when 
the spray gun nozzle hit the lamp, breaking the sealed 
beam which ignited the epoxy vapor causing a flash 
fire explosion. The victim lered second and third 
degree burn on 40% of his body; the coworker suf- 
fered first and second ree burns over 12% of his 
body plus a broken arm. victim died from respira- 
tory burn complications 5 days after the accident. It 
was noted that a different type of respirator should 
have been worn, that nonflammable paints should be 
used for coating the inside of tanks, and that explosion 
proof lighting fixtures should be used in and near flam- 
mable atmospheres. 
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A 28 year old male stucco mason died as a result of 
falling approximately 48 feet from a scaffold. The 
victim had been employed for 6 months as a stucco 
mason by a contracting company that had been in op- 
eration for 18 months. The company employed 16 
workers, including eight stucco masons. The employer 
had no written safety policy and did not use written 
safety rules or procedures. At the time of the accident, 
the victim was working as a member of a 16 person 
crew assigned to continue work on a six floor coll 
dormitory. The victim apparently began climbing to the 
next level of scaffolding by stepping onto the bottom 

uardrail. He had previously been observed climbing 
rom level to level of the scaffolding without — the 
built in scaffold ladder. The guardrail gave way allow- 
ing the victim to fall approximately 48 feet to the 
| ope It was recommended that where the potential 
or a fall from an elevation exists, employers should 
ensure that fall protection equipment is provided and 
used by the workers. Employers should conduct initial 
and periodic inspections of erected scaffolding. Em- 
ployers should comply with OSHA standards 
1926.45 1(a)(4) which requires that guardrails and toe- 
boards be installed on all open sides and ends of plat- 
forms more than 10 feet above ground or floor and 
1926.451(a)(6), which requires screens between 
guardrails and toeboards where persons are required 
to work or pass under the scaffold. 
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products. 


Professor T. M. Fliedner, who spent several years in 
the Medical Department at Brookhaven in the ‘50’s 
and ‘60’s, and who has been a research collaborator 
for over three decades, is currently Rector (President) 
of the University of Ulm. For his sixtieth birthday, the 
University organized a number of observances, includ- 
ing an International Conference in an area of science 
in which Dr. Fliedner pioneered. | was asked to attend, 
chair a session in, and participate in the Conference, 
“The Hematopoietic Stem Cell”. This three-day Con- 
ference was attended by approximately fifty leaders in 
hematology and in radiobiology associated with hema- 
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tology, from a number of countries on different conti- 
nents. The Proceedings are to be published in the 
open literature. The second part of the trip was to con- 
tinue collaborative work with Professor L.E. Feinende- 
gen at the Kernforschun ~~ (Nuclear Research 
nstallation) at Juelich, FRG. This time was spent 
mainly in daily and extensive discussion on the subject 
of radiation risks and how they should be expressed, 
as well as writing sessions in an effort to complete the 
summary manuscript that has been under develop- 
ment from some time. This travel was at no expense to 
either BNL or DOE. (ERA citation 15:001389) 
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| traveled to Korea at the invitation of the directors of 
the Pohang Light Source to speak at their second 
annual Users’ Meeting. | lectured on the uses that can 
be made of synchrotron radiation in the study of bio- 
logical structure. In addition, | consulted with my 
Korean counterpart regarding design of beamlines for 
biological studies. The attempt to construct this syn- 
chrotron in Korea is very interesting. Substantial funds 
are being provided by private industry, but they are suf- 
ficient to provide a truly fine machine. The scientists 
are struggling to justify either making a barely ade- 
quate one or to convince their government to support 
the effort to make a good one. (ERA citation 
15:001427) 
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Oak Ridge National Lab., TN. 
Tracking electric field exposure levels through 
radio frequency Pook 

P. D. Ewing, M. R. Moore, R. W. Rochelle, R. S. 
Thomas, and R. A. Hess. 1991, 17p CONF-910853-1 
Contract ACO5-840R21400 

Institute of Electrical and Electronics Engineers (IEEE) 
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The radio-frequency (rf) dosimeter developed by the 
Oak Ridge National Laboratory is a portable, pocket- 
sized cumulative-dose recording device designed to 
detect and record the strengths and durations of elec- 
tric fields present in the work areas of naval vessels. 
The device measures an integrated dose and records 
the electric fields that exceed the permissible levels 
set by the American National Standards Institute. Fea- 
tures of the rf dosimeter include a frequency range of 


30 MHz to 10 GHz and a three-dimensional sensor. ~ 


Data obtained with the rf dosimeter will be used to de- 
termine the ambient field-strength profile for shipboard 
personnel over an extended time. Readings are ac- 
quired and averaged over a 6-min period correspond- 
ing to the rise time of the core body temperature. 
These values are stored for up to 6 months, after 
which the data are transferred to a computer via the 
dosimeter’s serial port. The rf dosimeter should in- 
crease knowledge of the levels of electric fields to 
which individuals are exposed. 5 refs., 4 figs. 
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This monthly report from the Health Instrument Divi- 
sion of Hanford Reservation for May 1948 discusses 
contamination and monitoring for the 200 Areas and 
associated laboratories. Contamination to leather 
gloves, coveralls, rubber _: and mask pads is 
documented. Monitoring of air, buildings, and person- 
nel is discussed. Several instances of contamination 
were found. (SM) 
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Using mechanisms of indirect and direct radiation, a 
generalized theory has been developed to account for 
strand break yields by high-LET particles. The major 
assumptions of this theory are: (1) damage at deoxyri- 
bose sites results primarily in strand break formation 
and (2) damage to bases leads to a variety of base 
alterations. Results of the present theory compare well 
with cellular data without enzymatic repair. As an ex- 
tension of this theory, we show that damage clusters 
are formed near each double strand break for high- 
LET radiation only. For 10 MeV/n (LET = 450 keV/ 
(mu)m) neon ions, the results show that on average 
there are (approximately)3 additional breaks and (ap- 
proximately)3 damaged bases formed near each 
double strand break. For 100 MeV/n helium ions (LET 
= 3 keV/(mu)m), less than 1% of the strand breaks 
— additional damage within 10 base pairs. 13 refs., 
6 figs. 
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partment of Energy, Washington, DC. 


Currently, several epidemiologic studies of workers 
who have in exposed occupationally to low levels 
of radiation are being conducted, and include studies 
of workers in the United States, Great Britain, and 
Canada involved in the production of both defense ma- 
terials and nuclear power. This paper focuses on stud- 
ies that evaluate the possible adverse effects —— 
from external exposure to radiation. The radiation ris! 
estimates that have been used to establish radiation 
scape standards for workers and others have 

en obtained mainly from studies of persons exposed 
at high doses and dose rates. However, questions 
remain with regard to the extrapolation process that 
has been necessary for estimating low-level radiation 
risks. Occupational studies provide a direct assess- 
ment of risk based on data on persons exposed at the 
actual levels of interest. If current risk estimates are 
correct, these studies have very little chance of detect- 
ing risk, but can still be used to provide useful upper 
limits on risks. The studies are also adequate to detect 
= underestimation of risks. 36 refs., 3 figs., 3 
tabs. 
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Two NCRP Reports, two Annual Meeting Proceedings 
and one Commentary have been published during this 
period. NCRP Report No. 105, Radiation Protection for 
Medical and Allied Health Personnel is a rewrite and 
update of NCRP Report No. 48, which had the same 
title and which it supersedes. The primary objective of 
the new report is to update the material to include new 
radiation sources used in medicine. NCRP Report No. 
106, Limit for Exposure to “Hot Particles” on the Skin 
was prepared in response to a request from the Nucle- 
ar Regulatory Commission. The report addresses the 
potential biological effect of microscopic radioactive 
particles on the skin and reviews the presently avail- 
able information on the subject. Proceedings No. 10, 


Radon, is the proceedings of the 24th Annual Meeting 
of the NCRP. Proceedings No. 11, Radiation Protec- 
tion Today---The NCRP at Sixty Years is the proceed- 
ings of the 25th Annual Meeting of the NCRP. Com- 
mentary No. 5, Review of the Publication, Living With- 
out Landfills, was recently released. Also included is a 
list of NCRP committee reports which were released in 
the current reporting period. 
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The (sup 60)Co Irradiator Facility, located at the Labo- 
ratory for Energy-Related Health Research (LEHR) 
was an indoor-outdoor gamma irradiation facility de- 
se to study the effects of low-level continuous 
whole body exposure to mammals. From 1970 to 1985 
outdoor radiation exposure experiments were con- 
ducted at the facility to study the effects of continuous 
low-level radiation exposure on beagles. Although 
direct exposure to the outdoor portion of the irradiator 
beam was controlled to within a fenced area, environ- 
mental monitoring data show that low-level radiation 
exposure rates were present outside of the fence pe- 
rimeter. The US Department of Energy (DOE) has 
tasked Environmental Management Operations (EMO) 
to determine the potential radiation dose equivalents 
received by the public in UCD-operated areas adjacent 
to the LEHR site and to provide estimates of the asso- 
ciated risks to these individuals from the outdoor irra- 
diations. EMO has reconstructed the radiation dose 
equivalent rates to the off-site areas using actual envi- 
ronmental radiation monitoring data augmented by 
Monte Carlo computer modeling of the radiation dose 
equivalent rates where necessary. This report de- 
scribes the irradiator and adjacent areas, the available 
environmental radiation data, the computer modeling 
and dose equivalent rate projections, occupancy de- 
terminations, and reconstructed dose equivalents. 
Also a risk factor is estimated for each of the dose 
— calculated for the public. 5 refs., 4 figs., 6 
tabs. 
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Workers in a uranium processing facility donate urine 
and fecal samples periodically for health physics moni- 
toring for the presence of internal radionuclides. The 
fraction of an intake of uranium which appears in serial 
24-hr excreta samples decreases ier op, he a multi- 
exponential process (Lessard et al, 1987). The magni- 
tude of the dose due to internal radionuclides depends 
on the route of intake, the physical properties of the 
nuclide, the chemical properties, and the physiology of 
the subject. The detection of the exposure depends on 
the amount of intake, the time lapse between exposure 
and bioassay, the type of bioassay, and the sensitivity 
of the bioassay method. The objective of this study 
was, for an inhalation exposure to uranium, to explore 
the dependence of the internal dose on the time 
elapsed between exposure and sampling and on the 
particle size. 
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DE91012823/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of the depleted uranium hazard from 
SRAM II missile testing. 

T. A. Ikenberry. Apr 91, 28p PNL-SA-19325, CONF- 
9104257-1 

Contract ACO6-76RL01830 

California Coastal Commission meeting (CCC), Santa 
Barbara, CA (USA), 8-9 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 





U.S. Sales Only. 


The United States Air Force is planning to flight-test 
the Short Range Attack Missile || (SRAM II) at the Pa- 
cific Missile Test Center off the coast of California. A 
Federal Consistency Determination (FCD) has been 
prepared in accordance with applicable federal and 
California regulations to ensure that the testing activi- 
ties are consistent, to the maximum extent practicable, 
with the coastal management plan — by the 
National Oceanic and Atmospheric Administration. 
The findings of the FCD are that the testing of the 
SRAM II missile near the California coast will present 
no significant radiological or toxicological hazard to 
marine organisms or humans. This presentation is 
made to support the analyses and conclusions con- 
tained in the FCD. Additional information is provided 
on the potential radiological and toxicological hazards 
of depleted uranium, and on the potential impacts of 
SRAM II missile testing. 14 refs., 5 figs., 4 tabs. 
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DE91012884/GAR PC A03/MF A01 
— Univ., New York. Center for Radiological Re- 
search. 

Radiological Research Accelerator Facility. 
— report, December 1, 1990-November 30, 


E. J. Hall, and S. A. Marino. May 91, 29p DOE/ER/ 
60631-8 


Contract FG02-88ER60631 
Sponsored by Department of Energy, Washington, DC. 


The Radiological Research Accelerator Facility 
(RARAF) is based on 4-MV Van de Graaff accelerator, 
which is used to generate a variety of well-character- 
ized radiation beams for research in radiobiology, radi- 
ological physics, and radiation oat It is part of 
the Center for Radiological Research (CRR) -- formerly 
the Radiological Research Laboratory (RRL) -- of Co- 
lumbia University, and its operation is supported as a 
National Facility by the US Department of Ener 
(DOE). As such, RARAF is available to all potential 
users on an equal basis, and scientists outside the 
CRR are ae to submit proposals for experi- 
ments at RARAF. The operation of the Van de Graaff 
is supported by the DOE, but the research projects 
themselves must be supported separately. Brief sum- 
maries of research experiments are included. Acceler- 
ator usage is summarized and development activities 
are discussed. 8 refs., 8 tabs. (ERA citation 
16:021701) 
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DE91013065/GAR 

Los Alamos National Lab., NM. 
Radiation dosimetry data management using VAX 
C, FMS, RMS, DCL, and Oracle. 

M. J. Voltin, and A. K. Martin. 1991, 17p LA-UR-91- 
1454, CONF-9105198-1 

Contract W-7405-ENG-36 

Digital Equipment Computer Users Society (DECUS) 
meeting, Atlanta, GA (USA), May 1991. Sponsored by 
Department of Energy, Washington, DC. 
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The External Dosimetry Badge System was developed 
to support the radiation protection program at Los 
Alamos National Laboratory. The radiation protection 
program is responsible for monitoring external radi- 
ation exposures to approximately 7,500 Laboratory 
employees, visitors and contractors each month. Ex- 
ternal radiation exposure is measured using thermolu- 
minescent dosimeters (TLDs). The system is used to 
control the assembly and distribution of TLD badges. 
The system monitors badge return and disassembly at 
the end of each month, and analyzes the TLDs to de- 
termine individual radiation exposure levels. Results 
are reported and stored in a database designed to 
maintain detailed individual exposure records. The 
system maintains a complete history of annual sum- 
maries for external exposures. The system is user- 
friendly with user prompts, menus, and extensive help 
functions. The completely menu-driven system uses 
VAX C, VAX Forms Management System, VMS 
Record Management Services, VMS Digital Command 
Language, and the Oracle Relational Database Man- 
agement System. Design and development issues 
faced, and methods and techniques used in develop- 
ing the system will be described. Topics discussed in- 
clude consistent user interface design approaches, 
considerations for using VAX/VMS programming tools 
versus Oracle development tools to develop and im- 
plement the application, and overall system benefits. 3 
refs. 


156,293 
DE91013148/GAR 

Oak Ridge Y-12 Plant, TN. 
Evalua of radiation exposure in metal prepara- 


tion depleted uranium — areas. 
M. D. Henderson. May 91, 66p Y/DQ-5/R1 
Contract AC05-840R21400 


Sponsored by Department of Energy, Washington, DC. 


Historically at plants where uranium is processed, 
most of the radiological emphasis has been directed 
toward uranium enriched in the U235 isotope. In com- 
parison, very little research has been conducted in the 
depleted uranium operations. Assessments of all radi- 
ological operations at the Y-12 Plant in Oak Ridge, 
Tennessee, are now required. This research i 
the needed data to assess the magnitude of non-uni- 
form and extremity exposures in depleted uranium op- 
erations, to reduce such exposures in keeping with 
ALARA principles, and to design an optimum dosime- 
try protocol for assuring continued compliance. More 
important, as a result of the research, operational 
changes were made that lowered the dose equivalent 
to the employees. 5 refs., 1 fig., 16 tabs. 
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DE91618578/GAR PC A03/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Development of an exchange-labelling procedure 
and investigation of the radiochemical am 
and biodistribution characteristics for ((131)l) 
meta-iodobenzyiguanidine sulphate ((131)!) MIBG. 
A. V. Jenkinson, D. J. Maddalena, G. M. Snowdon, 
and P. J. Sorby. Aug 89, 20p ANSTO/E-686, ISBN 0 
642 59897 5 

U.S. Sales Only. 


A simple exchange-labelling procedure for the radioio- 
dination of meta-lobobenzyiguanidine (MIBG) has 
been developed which facilitates the production of 
((sup 131)l) MIBG both quickly and efficiently. Stability 
studies indicate that labelled material if stored at re- 
duced temperature undergoes little breakdown. Com- 
parative biodistribution studies with a commercial 
source has been used to authenticate both the identity 
and purity of the product. 19 refs., 3 tabs., 7 figs. (Ato- 
mindex citation 22:018543) 


156,295 
DE91619154/GAR 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Application of the photon-fluence scaling theorem 
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to absorbed dose calorimetry for bremsstrahlung 
peak energy > 1.02 MeV. 

S. L. Sherlock. Aug 89, 33p ANSTO/E-683, ISBN 
0642 59895 9 


U.S. Sales Only. 


Application of the ‘photon fluence scaling theorem’ 
allows the ionization chamber to be placed at points in 
media where the photon fluence is the same, hence 
eliminating problems with energy response. The theo- 
rem is applicable to Compton scattered photons. For 
photon energies greater than 1.02 MeV, pair produc- 
tion alters the photon fluence in such a way as to inval- 
idate the scaling theorem. In this report the effect of 
pair production is examined, so that a correction may 
be applied to the photon fluence scaling theorem. This 
correction extends application of the theorem for 
bremsstrahlung spectra up to at least 25 MeV peak 
energy. 10 refs., 4 tabs., 1 fig. (Atomindex citation 
22:019325) 
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DE91619347/GAR PC A04/MF A01 
Australian Nuclear Science and Technology Organisa- 
tion, Sutherland. 

Australian Commonwealth standard of measure- 
ment for absorbed radiation dose. Part 1. Part 1: 
control, monitoring and performance of the Urqu- 
hart graphite microcalorimeter. 

S. L. Sherlock. Aug 89, 71p ANSTO/E-684, ISBN 0 
642 59898 3 

U.S. Sales Only. 


As an agent for the Commonwealth Scientific and In- 
dustrial Research Organisation, the Australian Nuclear 
Science and Technology Organisation is responsible 
for maintenance of the Australian Commonwealth 
standard of absorbed dose. This standard of measure- 
ment has application in radiation therapy dosimetry, 
which is required for the treatment of cancer patients. 
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This report is the first in a series of reports document- 
ing the absorbed dose standard for photon beams in 
the range from 1 to 25 MeV. The Urquhart graphite 
micro-calorimeters, which is used for the determina- 
tion of absorbed dose under high energy photon 
beams, has been now placed under computer control. 
Accordingly, a complete upgrade of the calorimeter 
systems was performed to allow operation in the hos- 
pital. In this report, control and monitoring techniques 
have been described, with an assessment of the per- 
formance achieved being given for 6 and 18 MeV 
bremsstrahlung beams. Random errors have been re- 
duced to near negligible proportions, while systematic 
errors have been minimized by achieving true quasi- 
adiabatic operation. 16 refs., 9 iabs., 11 figs. (Atomin- 
dex citation 22:019605) 
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DE91619393/GAR PC A06/MF A01 
Australian Radiation Lab., Melbourne. 

A.R.L. whole body monitor. 

L. H. Kotler. Feb 90, 106p ARL/TR-089 

U.S. Sales Only. 


This report describes a Whole Body Monitor based on 
four uncollimated Nal(T!) detectors in a static geome- 
try in use at the Australian Radiation Laboratory. A de- 
tailed discussion is presented on the me 

used to estimate the detector efficiency for any arbi- 
trary source whose shape can be described analytical- 
ly. This procedure is valid for photon emitters in the 
range 120 keV to 2.6 MeV. By the use of simple geo- 
metric models, this approach is applied to the whole 
body as well as for certain internal organs. For lower 
photon energies, a discussion of methods using 
Nal(Tl) detectors to detect in-vivo sources by analysis 
of pulse-height spectra, is presented. In addition, the 
application of the Whole Body Monitor in the study of 
human calcium metabolism, using the tracer (sup 
47)Ca is described. Results of measurments on the 
natural activity of possible candidates for components 
of the concrete base of the Whole Body Monitor are 
presented. 74 refs., 22 tabs., 40 figs. (Atomindex cita- 
tion 22:019669) 
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PB91-217281/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Safety Research. 

Fatal Accident Circumstances and Epidemiology 
(FACE) Report: Laborer Dies from 80-Foot Fall 
through a , April 12, 1989. 

17 Jul 89, 7p FACE-89-31 


A 31 year old male laborer was killed when he fell 80 
feet through a section of bridge road surface that 
broke under him. The employer was a general con- 
struction firm that had been in business for 40 years. 
The employer has written safety policies and proce- 
dures, but no formal safety training program. At the 
time of the accident the victim was part of a ten man 
crew removing the decking from a 50 year old bridge 
so that a new roadway could be installed. The victim 
had cut the steel along the length of the slab. He was 
wearing a safety belt and a 6 foot lanyard that was 
attached to an eyebolt on an 8 foot spreader beam 
which was used to lift the slabs. After making the cuts, 
he reached up and disconnected his lanyard from the 
spreader beam so that he could step clear while the 
slab was being lifted. He had one foot on one of the 
main support beams and one foot on the slab. Before 
he could step off the slab, it broke in two, allowing him 
to fall through the slab to the debris covered ground 80 
feet below. It was recommended that workers be able 
to secure and disconnect fall protection systems from 
a safe location, that alternative methods of supporting 
the slab while lifting it from the bridge floor to the truck 
be considered, and that specific maintenance and 
repair tasks on bridges and similar structures be de- 
signed to match or exceed original design specifica- 
tions, be inspected, and be documented. 
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PB91-217836/GAR PC A03/MF A01 
Medical Biological Lab. RVO-TNO, Rijswijk (Nether- 
lands). 
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Detection of Base Da in DNA in Human Blood 
Radiation at Biologically Rele- 
van Baseschade in DNA in 
t is Bloot eld aan Biologisch 
Relevante Doses loniserende Straling). 
A. A. W. M. van Loon, R. H. Groenendijk, G. P. van 
der Schans, P. H. M. Lohman, and R. A. Baan. 
c1990, 24p MBL-1990-20 
peony | in Dutch. Prepared in cooperation with 
Leiden Rijksuniversiteit (Netherlands). Sponsored by 
Ministry of Defence, The Hague (Netherlands). Dept. 
of Military Medical Policy. 


The alkaline elution technique for the detection of DNA 
damage has been adapted to allow application on un- 
labelled blood cells. Both the induction and subse- 
= repair have been studied of two classes of DNA 
mage, viz. single-strand breaks and base damage 
nized by the Se activity in a 
cell-free extract of Micrococcus luteus bacteria. The 
high sensitivity of the assay permitted the measure- 
ment of induction and repair of base damage after in 
vitro exposure of full blood under aerobic conditions to 
biologically relevant doses of gamma-rays (1.5-4.5 
Gy). After a radiation dose of 3 Gy about 50% of the 
base damage was removed within 1.5 h of repair. Base 
mgt could still be detected at 24 h after exposure 
to iy. 


Stress Physiology 


156,300 - 
AD-A236 505/4/GAR PC A07/MF A01 
Washington Univ., St. Louis, MO. Behavior Research 


Lab. 

Evaluation of Electrooculographic, Head Move- 
ment and Steady State Evoked Response Meas- 
ures of Workload in Flight Simulation (U). 

Final rept. Jun 86-Jan 88. 

J. A. Stern, R. Goldstein, and D. N. Dunham. Nov 88, 
134p AAMRL-TR-88-06, 

Contract F33615-85-D-0514 


The purpose of this research was to explicate the rela- 
tionship between information processing demands 
and certain physiological indices during flight mission 
(low level ingress and tanker rendezvous) of varying 
levels of difficulty. A major focus was on the effect that 
availability of a light weight helmet-mounted display 
(HMD) system had on strategies of visual information 
intake. Head and eye movement combinations, sacca- 
dic eye movements and blink characteristics were 
measured and analyzed. The feasibility of using steady 
state evoked potentials (SSEPs) of the brain (also re- 
ferred to as ‘photic driving,’ or ‘driving’) as an indicator 
or workload was also assessed. Operational test pilots 
‘flew’ in a McDonnell-Douglas flight simulator adapted 
to resemble the handling characteristics and out-the- 
window view of a B-1B. The experimental aor 
consisted of four general conditions: Ingress/HMD, In- 
gress/no-HMD, Refuel/HMD, and Refuel/no-HMD. 
Within each of these conditions were four flights, each 
following a slightly different and unpredictable pattern; 
further, in some missions ‘threats’ were introduced. 
The HMD was available during half of the missions; 
during remaining flights, information was presented in 
the traditional manner. 
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AD-A236 519/5/GAR 
Naval Medical Research Inst., Bethesda, MD. 
Preliminary Diet and Hydration Guidelines for 
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Diving to Depths to 150 FSW. 

Technical rept. 1986-1990. , 

T. J. Doubt, J. W. Thorp, and P. A. Deuster. Apr 91, 
36p Rept no. NMRI-91-15 


This report provides a brief review of dietary and hy- 
dration changes associated with immersion and hyper- 
baric exposures to a depth of 150 feet seawater (fsw), 
and recommendations for ensuring adequate fluid and 
caloric status. Significant loss of ly fluid will occur 
with immersion. Fluid replacement during immersion 
does not totally reverse this finding. Adequate predive 
hydration is required, especially in hot environments, 
and can be judged adequate if the urine is pale in color. 
For exposures lasting longer than 3 h it is recommend- 
ed that 500 mi of fluid be ingested per hour. Although 
this will not reverse the effects of immersion diuresis, it 
may help prevent significant dehydration and the po- 
tential for cardiovascular collapse upon exiting the 
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water. Predive diets should provide 40-50 kcal/kg/day 
(3200-4000 kcal per day). A minimum of 50% of the 
calories should be derived from carbohydrate, and fat 
intake limited to about 30% of the calories. Similar 
diets should be used during saturation dives and post- 
dive periods. Repetitive dives occurring with less than 
a 24-hour surface interval require 600 grams of carbo- 
hydrate per day to replenish body glycogen stores. Ca- 
loric supplementation during immersion may be re- 
quired for dives lasting >3 h. This can be achieved by 
pe rg 250-500 mi per hour of a solution containing 
17-34 gm tt ey (7% glucose polymer solu- 
tion). The osmolality of beverages consumed should 
be less than 260 mOsm to minimize occurrence of 
gastrointestinal disturbances. 


156,302 
DE91005935/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Effects of different sources of occupational stress 
on affective, motivational, and psychosomatic out- 


comes. 
N. K. Ovalle. 1991, 30p LA-UR-90-4428, CONF- 
910844-1 


Contract W-7405-ENG-36 

1991 Academy of Management meeting, Miami, FL 
(USA), 11-14 Aug 1991. Sponsored by Department of 
Energy, Washington, DC. 


The present study examined the effects of role con- 
flict, role ambiguity, and five additional potential 
sources of occupational stress on an affective out- 
come (job satisfaction), a motivational outcome (intent 
to quit), and two psychosomatic outcomes (mental and 
physical anxiety). In addition to role conflict and role 
ambiguity, the five additional sources of occupational 
stress centered on job characteristics, work pressures, 
rewards and opportunities, interaction of the job and 
home life, and lack of job challenge. Data were collect- 
ed from 85 technicians and managers in a service or- 
ganization. The results of correlation and multiple re- 
gression analyses indicated that each of the sources 
of stress have significant yet different effects on the 
outcomes. Moreover, role conflict and ambiguity did 
not have as much of an effect across all outcomes as 
the other five sources of stress. These findings could 
be used to improve the measurement, understanding, 
and treatment of occupational stress. Other implica- 
tions are discussed. 23 refs., 2 tabs. 


Toxicology 


156,303 
AD-A236 352/1/GAR 
Toxikon Corp., Woburn, MA. 
— Toxicity Evaluation of Nitroaromatic Com- 
unds. 
inal rept. 29 Sep 89-29 Sep 90. 
G. B. FitzGerald, A. Austin, and N. DiGuilio. Mar 91, 


76p 
Contract DAMD17-89-C-9221 


The nitroaromatics 1,3-dinitrobenzene (DNB), 1,2,5- 
trinitrtobenzene (TNB) and N-methyl-n,2,4,6-tetrani- 
troaniline (tetryl) have been detected as environmental 
contaminants of water and soil near production waste 
sites and at military test grounds. Acute toxicity evalua- 
tions were carried out with these compounds to devel- 
op environmental and health effects criteria. Dermal 
and eye irritation tests and acute dermal sensitization 
(Buehler) tests in guinea pigs were conducted accord- 
ing to EPA standard protocols. The sensitization tests 
showed that DNB and tetryl are not skin sensitizers 
while TNB caused a mild allergic reaction. None of 
these compounds produced skin irritation but positive 
(DNB) to severe (TNB, tetryl) eye irritation potentials 
were observed. 
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AD-A236 506/2/GAR PC A03/MF A01 
NSI Technology Services Corp., Dayton, OH. 

Acute Inhalation Toxicity of Triethyiborane Spon- 
taneous Oxidation Products: Immediate and De- 
layed Exposure. 

Final rept. Apr 88-Apr 89. 

E. C. Kimmel, H. F. Leahy, E. R. Kinhead, and H. G. 
Wall. Dec 90, 37p AAMRL-TR-90-061, 


Triethylborane (TEB) is used by the USAF as a fuel 
additive to nonhypergolic propellants to increase fuei 
ignition speed and retard engine flameout. Little is 


known of the toxicity of TEB; however, clinical symp- 
toms of personnel accidentally exposed indicate that 
TEB vapors induce both central nervous system and 
respiratory dysfunction. A previous investigation of the 
inhalation toxicity of TEB in rats has been conducted; 
however, methodological advancements used in the 
present investigation render previously acquired data 
suspect. The present investigation was undertaken to 
reevaluate the acute inhalation toxicity of TEB in rats 
exposed for 1 hr. Triethylborane was shown to be 
labile in air, undergoing a series of rapid oxidations, 
thus the toxicity of similar concentrations of TEB vapor 
(actually TEB oxidation derivatives) was examined at 
two time points subsequent to the initiation of the 
spontaneous oxidation process. Several different TEB 
concentrations were examined in this manner. The first 
time point was that which was technology feasible and 
the second was at a time point when the oxidation 
process was homeostatic and presumably near com- 
pletion. Both atmospheres near the highest attainable, 
noncombustive concentration of TEB proved be 
pneumo- and hepatotoxic as well as lethal, with gender 
but not type (time point) specific differences. 


156,305 

AD-A236 870/2/GAR 
Georgetown Univ., Washington, DC. 
Central Neuronal Mechanisms Involved in the Car- 
diorespiratory Effects of Or hosph 


gents. 
Final rept. 1 Dec 85-31 May 89. 
R. Gillis, and K. L. Dretchen. 30 Jul 90, 43p 
Contract DAMD17-86-C-6034 


The organophosphorous anticholinesterase agents 
diisopropylfluorophosphate (DFP) and soman were 
applied topically, by way of cotton pledgets placed bi- 
laterally to three different chemosensitive areas of the 
ventral medulla of the cat, and the effects on cardio- 
respiratory activity were monitored. The dose range 
was 6.25-25.0 microgram/side DFP and 0.004-0.5 mi- 
crograms/side soman. Comparison of dose-response 
data upon application to the three areas indicated that 
both agents exerted their greatest effect at the inter- 
mediate area. Oxotremorine, a specific agonist for 
muscarinic receptors, also had a much greater effect 
on cardiorespiratory activity when applied to the inter- 
mediate area as compared to its effects after applica- 
tion to either the caudal or the rostral areas. Further 
evidence indicating the role of a muscarinic receptor in 
mediating the respiratory depressant effects of DFP 
and soman at the intermediate area was the finding 
that atropine counteracted the toxic effects of these 
compounds. The intermediate area was also found to 
be rich in cholinesterase activity. 
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AD-A236 951/0 Not available NTIS 
School of Aerospace Medicine, Brooks AFB, TX. 
Chemical 2,3,7,8-tetrachlorodibenzo-p-dioxin and 
U.S. Army Vietnam-Era Veterans. 

R. A. Albanese. 1991, 8p 

Availability: Pub. in Chemosphere, v22 n5-6 p597-603 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The chemical TCDD is highly toxic in several animal 
species. This chemical has been of particular concern 
to Vietnam Veterans because of its presence in the 
herbicide Agent Orange which was used for defoliation 
during the Vietnam War. Researchers working with the 
Centers for Disease Control (CDC) Veterans Health 
Studies have recently concluded that ‘....most U.S. 
Army ground combat troops who did not handle or 
spray herbicides were not heavily exposed to TCDD in 
Vietnam’. Researchers with the CDC Veterans Health 
Studies have reported on serum TCDD levels in Viet- 
nam-Era Veterans. Among the 743 Vietnam-Era veter- 
ans studied there were 97 veterans who did not serve 
in Vietnam , and there were 646 veterans who served 
in Vietnam and were active in areas where significant 
Agent Orange spraying occurred. 


156,307 

AD-A236 986/6/GAR 
Oklahoma State Univ., Stillwater. 
Further Development and Validation of the Frog 
Embryo Teratogenesis Assay - Xenopus (FETAX). 
Final rept. 26 Sep 88-31 Dec 90. 

J. A. Bantle. 28 Feb 91, 549p 

Contract DAMD17-88-C-8031 


The goal of the project was to develop and validate the 
Frog Embryo Teratogenesis Assay-Xenopus (FETAX). 
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FETAX is a 96 h whole embryo bioassay designed to 
rapidly assess the developmental toxicity of pure com- 
pounds and complex mixtures. The five specific objec- 
tives of this study are: (1) validate FETAX using direct- 
acting compounds of known mammalian developmen- 
tal toxicity, (2) develop and validate an in vitro metabol- 
ic activation system using rat liver microsomes, (3) ex- 
plore and use three carrier solvents which will help 
solubilize non-polar compounds, (4) develop an Atlas 
of Abnormalities as a companion manual to the ASTM 
New Standard Guide for the Conduct of FETAX and, 
(5) compare the sensitivity of FETAX with a fathead 
minnow bioassay modified to have the same exposure 
conditions as FETAX. 


156,308 
AD-A237 003/9 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 
Lethal Potency and Fractionation of Duvernoy’s 
——— from the Brown Tree Snake, ‘Boiga Irre- 
ularis’. 
. A. Weinstein, D. Chiszar, R. C. Bell, and L. A. 
Smith. 1991, 7p 
Availability: Pub. in Toxicon, v29 n4/5 p401-407 1991. 
—” to DTIC users only. No copies furnished by 


The Brown tree snake, Boiga bie yee (Merrem, 
1802) is an opisthoglyphic, arboreal colubrid which 
ranges from the coastal regions of northern and east- 
ern Australia, New Guinea (and adjacent archipelagos) 
and the Solomon Islands. This species was introduced 
accidentally on Guam during or after World War Il. It is 
a medium to moderately large size colubrid, reaching 
an average adult length of 1.4-1.5 m (about 2.5 m max- 
imum) and preys upon lizards, mammals, birds and 
birds eggs. Little is known of its natural history, but 
McCoy (1980) and Cogger (1983) have described the 
habitat and illustrated the species. Recently, this 
snake has been implicated in a drastic decline of bat 
and bird populations on Guam (Engbring, 1983; Jen- 
kins, 1983, Sheppard, 1985; Savidge, 1986) and as 
such presents an ecological threat as an introduced 
predator on Guam and other nearby islands (Fritts, 
1988; Chiszar et al., 1988; Greene, 1989). Due to the 
increasing range of this species and its role as an ag- 
gressive predator, we considered it important to inves- 
tigate the lethal potential of the species and to de- 
scribe some of the characteristics of its Duvernoy’s se- 
cretion. 
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DE91012037/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Use of AMS to the biomedical sciences. 

J. S. Vogel. Apr 91, 27p UCRL-JC-107116, CONF- 
9104245-1 

Contract W-7405-ENG-48 

Environment Canada workshop on Canadian require- 
ments for The Center for Accelerator Mass Spectrom- 
etry (AMS), Burlington, Ontario (Canada), 15-16 Apr 
bongs =r by Department of Energy, Washing- 
ton, DC. 


The Center for Accelerator Mass Spectroscopy (AMS) 
began making AMS measurements in 1989. Biomedi- 
cal experiments were originally limited by sample prep- 
aration techniques, but we expect the number of bio- 
medical samples to increase five-fold. While many of 
the detailed techniques for making biomedical meas- 
urements resemble those used in other fields, biologi- 
cal tracer experiments differ substantially from the ob- 
servational approaches of earth science investigators. 
The role of xenobiotius in initiating mutations in cells is 
of particular interest. One measure of the damage 
caused to the genetic material is obtained by counting 
the number of adducts formed by a chemical agent at 
a given dose. AMS allows direct measurement of the 
number of adducts through stoichiometric quantifica- 
tion of the (sup 14)C label attached to the DNA after 
exposure to a labelled carcinogen. Other isotopes of 
interest include tritium, (sup 36)Ci, (sup 79)SE, (sup 
41)Ca, (sup 26)Al and (sup 129)I. Our experiments with 
low dose environmental carcinogens reflect the proto- 
cols which will become a common part of biomedical 
AMS. In biomedical experiments, the researcher de- 
fines the carbon to be analyzed through dissection 
and/or chemical purification; thus the sample is 
“merely” combusted and graphitized at the AMS facili- 
ty. However, since biomedical samples can have a 
(sup 14)C range of five orders of magnitude, prepara- 
tion of graphite required construction of a special 
manifold to prevent cross-contamination. Additionally, 
a strain of (sup 14)C-depleted C57BL/6 mice is being 


developed to further reduce background in biomedical 
experiments. AMS has a bright and diverse future in 
radioisotope tracing. Such work requires a dedicated 
amalgamation of AMS scientists and biomedical re- 
searchers who will redesign experimental protocols to 
maximize the AMS technique and minimize the danger 
of catastrophic contamination. 18 refs., 4 figs., 1 tab. 


156,310 

PB91-213629/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Cardiopathic Effect of 1,2,3-Trichloropropane 
after Subacute and Subchronic Exposure in Rats. 
Journal article. 

B. A. Merrick, M. Robinson, and L. W. Condie. 
c1991, 11p EPA/600/J-91/131 

so in Jnl. of Applied Toxicology, v11 n3 p179-187 


1,2,3-Trichloropropane (1,2,3-TCP) is an_ industrial 
water contaminant with potential for human exposure 
by the oral route. The systemic toxicology of 1,2,3-TCP 
was evaluated after subacute or subchronic exposure 
in male and female Sprague-Dawley rats. Animals 
were treated with 0.01, 0.05, 0.20 and 0.80 mmol per 
kg per day for 10 days and 0.01, 0.05, 0.10 and 0.40 
mmol per kg per day for 90 days. Chemical exposure 
was by oral gavage in corn oil. Lethality did not occur in 
either study. Toxicity was observed primarily in the 
high dose group of subacute and subchronically treat- 

tats of both sexes. The primary histological finding 
in the study was an inflammation-associated cardio- 
pathy produced by 1,2,3-TCP. Myocardial necrosis and 
degeneration occurred in a diffuse pattern with marked 
eosinophilia of affected cells. Male and female animals 
showed a cardiopathic response only at a dose of 0.8 
mmol per kg 1,2,3-TCP after the 0-day exposure. In the 
subchronic study, the incidence of cardiopathy was 
more prevalent in males than in females. In addition to 
cardiac effects, the 90-day chemical exposure pro- 
duced bile duct hyperplasia in 40% and 80% of males 
and females, respectively. The observation may be 
significant, since five other neoplastic and proliferative 
lesions were observed in rats receiving 1,2,3-TCP 
subchronically. Thus, the study demonstrates that 
heart and liver were target organs for 1,2,3-TCP toxici- 
ty and suggests that 1,2,3-TCP exposure may be in- 
volved in carcinogenesis. 
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PB91-213645/GAR PC A02/MF A01 

Health Effects Research Lab., Research Triangle 

Park, NC. 

in vivo and In vitro Structure-Dosimetry-Activity 

Relationships of Substituted Phenols in Develop- 

mental Toxicity Assays. 

Journal article. 

R. J. Kaviock, L. A. Oglesby, L. L. Hall, H. L. Fisher, 

and F. Copeland. c1991, 7p EPA/600/J-91/133 

a in Reproductive Toxicology, v5 n3 p255-258 Jun 
1. 


Structure-dosimetry-activity relationships (SDARs) of a 
series of substituted phenols were evaluated following 
exposure of gestation day 11 rats in vivo and in com- 
parable stage embryos in vitro. In the in vivo study, 27 
congeners were assayed and log P and Hammett 
sigma values (a measure of the electronic withdrawing 
ability of the substituent) were shown to correlate with 
maternal toxicity; however, no relationships between 
these parameters and developmental effects were ob- 
served. In the in vitro system, 13 congeners were eval- 
uated and molar refractivity and/or lipophilicity were 
shown to correlate with the ability of the phenols to 
induce embryonic growth retardation and structural de- 
fects in the absence of the hepatocytes. In contrast, 
when a metabolic activating system (primary hepato- 
cytes) was present in the in vitro system, the potential 
to induce growth retardation was inversely related to 
lipophilicity, although the relationships were weaker 
than the positive relationship seen without the hepato- 
cytes. The binding of the phenols to macromolecules 
in the culture medium was highly correlated with log P. 
In summary, a systematic study of the response of in 
vivo and in vitro embryos to a series of structural ana- 
logues was conducted, and it attempted to relate the 
potency of the congeners to specific physicochemical 
properties. While different conclusions were reached 
about the potency of the phenols in the two systems, 
the assessment of pharmacokinetic parameters pro- 
vided insight into the deposition and activity of these 
congeners in the embryo and have pointed us in the 
direction of determining the reason(s) for the differ- 
ences that were observed. 
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PB91-217091/GAR PC A99/MF A06 
Oak Ridge National Lab., TN. Health and Safety Re- 


search Div. 

Installation Restoration Program Toxicology 
Guide. Volume 5. 

Nov 90, 637p 

Contract DE-AC05-840R21400 

See also Volume 4, AD-A215 002. Sponsored by Harry 
G. Armstrong Aerospace Medical Research Lab., 
Wright-Patterson AFB, OH., and Department of 
Energy, Washington, DC. 


The Air Force Installation Restoration Program (IRP) 
was initiated in December 1981 to implement the De- 
partment of Defense Environmental Quality 

Policy Memorandum (DEQPPM) regarding identifica- 
tion and evaluation of hazardous material disposal on 
DOD sites and to control the migration of these haz- 
ardous materials into ground water. The Air Force IRP 
Toxicology Guide is an effort by the Harry G. Arm- 
strong Aerospace Research Laboratory to (1) identify 
those contaminants for which criteria, standards or 
U.S. EPA-based guidelines are available, (2) provide a 
ground water contaminant information data base for 
use at USAF installations where there are no relevant 
federal, state, or local standards, and (3) i 
guidelines to aid in the development of USAF policy 
and programs for IRP completion. The volume exam- 
ines metals identified by the USAF as being of concern 
to the IRP. The volume presents information on cadmi- 
um, chromium, mercury, zinc, arsenic, nickel and 
copper and consists of individual chapters for each 
metal. The organization of individual chapters are as 
follows: Summry Chart listing chemical and physical 
properties, reactivity, chemical symbol or structural 
and molecular formulas, etc.; Environmental and Oc- 
cupational Standards and Criteria lists existing envi- 
ronmental air and water standards and criteria and oc- 
cupational exposure limits; Regulatory Status encom- 
passes proposed and existing regulations in the U.S. 
at the federal and state level and in the European Eco- 
nomic Community (EEC) countries as of March, 1990; 
Environmental Fate and Exposure Pathways deals 
with the transport, transformation and fate of the 
chemicals in soil/ground-water systems; Human 
Health Considerations summarizes acute and chronic 
effects noted in humans and experimental animals, in- 
cluding cancer, genetic and reproductive hazards and 
other chronic functional impairments; and Sampling 
and Analysis provides soil and water sampling analysis 
procedures required or recommended by regulatory 
agencies. 


156,313 


PB91-217828/GAR PC A03/MF A01 
on Biological Lab. RVO-TNO, Rijswijk (Nether- 
jands). 

Development of Behavioral Tolerance to Organo- 
phosphates II: Physiological (Ontwikkel- 
ing van Gedragstolerantie voor nofosfaten II: 
Neurofysiologische Aspecten). 

B. P. C. Melchers, and H. P. M. van Helden. 13 Feb 
90, 21p MBL-1990-5 

Summary in Dutch. See also PB90-246885. 


In a recent study (9) it was found in rats that chronic 
treatment with the irreversible cholinesterase inhibitors 
diisopropylfluor-phosphate (DFP) or soman led to be- 
havioral tolerance in the case of DFP, but not in the 
case of soman. Biochemically, no explanation was 
found for the difference between these two inhibitors. 
Notably, chronic administration of each of these inhibi- 
tors did not affect the availability of the nicotinic recep- 
tors at the motor endplate, in spite of very low cholin- 
esterase activity. In an attempt to explain the different 
effects of these inhibitors, a neurophysiological ap- 
proach seemed appropriate. The spontaneous quartal 
release of acetylcholine from diaphragm muscles in 
vitro from animals chronically treated with each inhibi- 
tor showed a similar trend; compared with controls, the 
miniature endplate potential (MEPP) frequency was 
decreased, which was significant for DFP, and the 
MEPP amplitude was increased, which was significant 
for soman. Neuromuscular function of muscle strips 
obtained from both DFP or soman-treated animals ap- 
peared significantly more sensitive to additional inhibi- 
tor added in vitro. This could simply be explained by 
the high pre-existing level of cholinesterase inhibition, 
but seems in contrast with the phenomenon of toler- 
ance. 
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PB91-217893/GAR PC A03/MF A01 

wey Biological Lab. RVO-TNO, Rijswijk (Nether- 

s). 

Mechanism of Spontaneous Recovery of Neuro- 

muscular Transmission after Acetyicholinesterase 

Inhibition in the Rat Neuromuscular Junction (On- 
Herstel hanisme van Neuro- 








naar ner 
musculaire Transmisna Acetyl 
Remming). 
B. P. C. Melchers, and A. L. van der Laaken. c1991, 
24p MBL-1991-2 
Summary in Dutch. 


Neuromuscular transmission shows a_ significant 
degree of spontaneous recovery after being impeded 
by acetyicholinesterase inhibition. Part of the recovery 
can be ascribed to de novo synthesis of acetylcholin- 
esterase but another part is independent of enzyme 
activity. To unravel the mechanism underlying the syn- 
aptic adaptation to acetyicholinesterase inhibition a 
study compared a number of electrophysiological pa- 
rameters in diaphragms taken from animals that were 
sacrificed within 15 minutes after a 2xLD50 dose of the 
acetylcholinesterase inhibitor diisopropylfluorophos- 
sem and from similarly treated animals killed after 

ing kept alive for 3h under artificial respiration. The 
study found no differences in the quantal content. 
There was a significantly smaller degree of endplate 
potential rundown at tetanic stimulation and the mepp 
amplitude was smaller in the 3h adapted animals. In 
addition, the desensitization induced by carbachol ap- 
peared to be less in the group. It is concluded that 
postsynaptic changes may be involved in the sponta- 
neous recovery of neuromuscular transmission after 
acetylcholinesterase inhibition. 


Zoology 


156,315 
DE91012765/GAR PC A05/MF A01 
Montana State Univ., Bozeman. 

Sage grouse use of burned, non-burned, and 
seeded vegetation communities on the idaho Na- 
tional — Laboratory, idaho. 

Thesis (M.S). 

C. A. Sime. Mar 91, 93p DOE/ID/12769-1 

Contract AS07-80ID12769 

Sponsored by Department of Energy, Washington, DC. 


Sage grouse (Centrocercus urophasianus) depend on 
sagebrush (Artemisia spp.) communities to meet their 
life history requirements throughout the year. Alter- 
ation of sagebrush communities by chemical, mechan- 
ical, or biological means affects sage grouse distribu- 
tion and abundance. From March 1988 through Sep- 
tember 1989, a study was conducted on the Idaho Na- 
tional Engineering Laboratory to investigate sage 
grouse response during spring and summer to a sage- 
brush community altered by fire and artificial seeding 
of crested ee peo oars cristatum). Relative 
seasonal use of burned, non-burned, and seeded 
areas was investigated using radio telemetry, roadside 
counts, and pellet census techniques. In 1988, a 
drought year, telemetry efforts focused on males utiliz- 
ing the seeding for strutting activities. Males left the 
study area at the conclusion of the breeding season. In 
1989, a year of normal precipitation, females which 
bred on these same arenas were radio-tracked to 
evaluate brood-rearing potential. Telemetered females 
remained in the study area, attempting to nest and 
raise broods. In both years, sage grouse were ob- 
served during roadside counts through early Septem- 
ber. Due to inherent biases in data collection tech- 
niques and variable conditions between years, teleme- 
try, route counts, and pellet census results revealed 
slightly different movement and relative use patterns. 
However, all data indicated that sage grouse took ad- 
vantage of the variety of vegetation types available. 
Non-burned areas provided essential sagebrush cover 
and food for wintering and nesting sage grouse. 
Burned areas provided open overhead canopies at- 
tractive to young grouse seeking palatable forbs. The 
artificial seeding will maintain an opening in the sage- 
brush canopy for strutting grounds. On this study area, 
alteration of the sagebrush community did not appear 
pach discourage sage grouse use. 54 refs., 18 figs., 11 
S. 
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PC E12/MF E01 


Agriculture Canada, Ottawa (Ontario). 
Branch. 

Diptera types in the Canadian National Collection 
of Insects, part I: Nematocera. 

©1991, 119p SSC-A53-1845/1990, ISBN-0-660- 
13037-8 

Text in English and French (Bilingual). 


Research 


Catalogue of all nematocerous Diptera types in the Ca- 
nadian National Collection through cember 31, 
1987. In general, the catalogue follows the format of 
Arnaud (1979). Each entry is arranged alphabetically 
by family, genus, and species. All species are cited 
under the original combination including sex, actual 
year of publication, abbreviated reference to the jour- 
nal of the original description, country in which the hol- 
otype was collected, all label data associated with the 
specimen, and condition of the type-specimen. 
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PB91-182030/GAR PC E07/MF E01 
National Library of Medicine, Bethesda, MD. 

National Library of Medicine Recommended For- 
mats for Bibliographic Citation. 

Final rept. 

K. Patrias. Apr 91, 209p NLM/LO-91/01 


The publication has been produced to provide assist- 
ance to authors in compiling lists of references for their 
publications, to editors in revising such lists, and to li- 
brarians and others in formatting bibliographic cita- 
tions. Formats for fourteen categories of published 
and unpublished material are covered. The list of types 
of materials to be included consists of those types 
most frequently encountered by the biomedical com- 
munity and/or would be more difficult to cite. It is not 
the purpose of the National Library of Medicine to 
create a new bibliographic standard with the publica- 
tion, but rather to apply existing standards to biomedi- 
cal material. For a bibliographic citation or reference to 
each type of material discussed, answers to the follow- 
ing three questions are provided: What bibliographic 
elements (i.e, author, title, etc.) should be present; 
What order or sequence should these elements follow; 
and What punctuation should be employed within the 
elements and to separate them. 
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AD-A236 768/8/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Battlefield Automation: Army Needs to Reevaluate 
Air Defense Radar Acquisition Programs. 

May 91, 32p Rept no. GAO/NSIAD-91-91 


The Army is acquiring an off the shelf Forward Area Air 
Defense System radar to detect and warn of ap- 
proaching aircraft. It has delayed deployment of the 
radar until 1997 because of delays in purchasing a 
radar that meets its original requirements. The Army 
now plans to buy the radar with the best price and ca- 
pabilities available and then modify it as needed. Also, 
the Army is developing multirole survivable advanced 
radar technology to demonstrate potential capabilities 
to satisfy future requirements of multiple air defense 
programs. The Army estimates that with approval and 
funding, production of this advanced radar could begin 
about 1997 and fielding could begin about 2 years 
later. The Army is purchasing an interim lightweight 
radar for use by the rapid deployable light divisions. 
The Army retired most existing radars used for forward 
area air defense in fiscal year 1990 because of high 
operating and support costs. The heavy divisions, 
except the one initially deployed to Saudi Arabia, have 
retired their existing radar and will not get an interim 
radar. 


Antimissile Defense Systems 


156,319 


DE91012521/GAR 

Los Alamos National Lab., NM. 
Defending the defenders: Brilliant pebble defense 
against pop-up neutral particle beam suppression 
attacks. 

G. H. Canavan. May 91, 22p LA-11822-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


PC A03/MF A01 


Pop-up neutral particle beams (NPBs) can suppress 
brilliant pebbles. For attrition attacks, modest shielding 
should suffice, although the pebbles’ survivability 
could be degraded. NPBs are difficult to negate once 
operational; it appears necessary to destroy them 
during ascent. Doing so effectively would require the 
prompt destruction of all heavy launches from missile 
launch areas. 8 refs., 5 figs. 


156,320 


DE91012990/GAR 

Los Alamos National Lab., NM. 
Interceptor combinations for theater defense. 

G. H. Canavan. May 91, 23p LA-12069-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


PC A03/MF A01 


Simple models bound costs for ground-and space- 
based (GBI and SBI) theater defenses. GBls are pre- 
ferred for simultaneous attacks within a few theaters; 
SBis are for drawn-out attacks within or between sev- 
eral theaters. For missiles of a given range, there is a 
relatively sharp transition from one type of interceptor 
to the other. 3 refs., 2 figs. 
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DE91013305/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

SDI performance and START constraints: Model- 
ing Phase-1 defense engagements. 

C. Cunningham. 20 Mar 91, 20p UCRL-JC-106498, 
CTS-19-90, CONF-9010247-4 

Contract W-7405-ENG-48 

The role of nuclear weapons in the year 2000, San 
Ramon, CA (USA), 22-24 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


My interest has been the performance of near-term 
Strategic Defense Initiative (SDI) systems rather than 
the kinds of questions discussed at this Workshop 
(e.g., implications of US force structure). It is clear, 
though, that the two issues are closely related. Arms 
control along with treaties that impact the force struc- 
ture of the Soviet Union will greatly affect the perform- 
ance of SDI systems. Similarly, the US intention to 
pursue SDI will be a driver in arms control negotiations, 
as well it should be. Indeed, the implications of SDI for 
Strategic Arms Reduction Treaty (START)-constrained 
Soviet forces are the focus of my discussion. To put 
this in some context, | will begin with the premises un- 
derlying my results: the United States and the Soviet 
Union reach an arms control agreement limiting strate- 
gic forces below current levels. The United States de- 
cides to "gow defense deployments to limit damage 
to the US and, eventually, to provide robust protection 
against ballistic missile attack. The Soviet Union re- 
sponds by improving its forces within the numerical 
bounds of the treaty. My basic calculations are: Under 
START and in the absence of defenses, the offenses 
has sufficient weapons to attack 10,000 targets with 
strong value contrast. START constraints are severely 
limiting against an adaptive preferential defense, even 
with adaptive targeting. The adaptive preferential de- 
fense may contain a random-subtractive SBI tier. PBV 
redesign alone is insufficient to stress the SBI. Offload 
penalties to defeat endoatmospheric interceptors 
appear significant. Despite increased flexibility to mod- 
ernize, a small attacking force is vulnerable to a small 
defense. 6 figs., 2 tabs. 
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PB91-204933/GAR PC A03/MF A01 
Strategic Defense Initiative Organization, Washington, 
DC. Multinational Programs Div. 





Guide to International Participation in the Strategic 
Defense Initiative. 
Dec 90, 50p 


The booklet has been prepared to assit those interest- 
ed in doing business with the Strategic Defense Initia- 
tive Organization (SDIO). It contains information on 
SDIO and the process it follows in procuring products 
and services. 


Antisubmarine Warfare 


156,323 

AD-A236 872/8/GAR PC A03/MF A01 
Naval War Coll., Newport, R!. Dept. of Operations. 
United States Versus the Third World Submarine: 
Are We Ready. 

Final rept. 

C. H. Cragg. 11 Feb 91, 40p 


The United States faces a serious problem with prolif- 
eration of highly capable state of the art submarines 
and submarine technology. The Maritime Strategy, de- 
veloped primarily to advance the interests of the 
United States vis-a-vis the Soviet Union, is flexible 
enough to allow the Third World submarine challenge 
to be discounted. The United States needs to recog- 
nize that a problem exists and take action to diminish 
the threat. This study examines historical submarine 
usage and the capabilities of new generation diesel- 
electric submarines to provide the reader with an ap- 
preciation for the types of situations that may present 
themselves in the future. With a rapid spread of sub- 
marines throughout the world, the United States will 
soon be involved in some type of crisis that requires a 
significant Anti-Submarine Warfare force. Unfortunate- 
ly, the USN is not ready to fight in such a conflict. The 
Maritime Strategy needs to address this new threat. 
Submarine technology proliferation needs to stop. The 
USN needs to train, and train hard, for the certain 
eventuality that confronts us. 


156,324 

AD-A236 879/3/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 
Third World Submarine Threat - Another Great 
Equalizer. 

Final rept. 

F. C. Lawton. 22 Nov 91, 39p 


This paper examines the growing submarine capability 
in the third world and the possible impact on the U.S. 
Navy’s ability to execute its deterrence, sea control, 
and power projection missions in the near future. The 
effect of submarines on a naval force executing sea 
control and power projection in World War || and the 
Falklands War is reviewed. The third world’s capabili- 
ties in submarine warfare as they exist today and in the 
future are also examined. Finally, the lessons of the 
past and capabilities of the future are applied from the 
viewpoint of a Task Force Commander neutralizing a 
third world submarine threat. 


Chemical, Biological, & Radiological 
Warfare 


156,325 

AD-A236 500/5/GAR PC A03/MF A01 
Naval War Coll., Newport, Rl. Dept. of Operations. 
Chemical Weapons: The Legacy of Operation 
Desert Storm. 

Final rept. 

M. R. Henscheid. 21 Jun 91, 34p 


United States and allied forces deploying in the 1991 
War in the Persian Gulf region faced a formidable Iraqi 
offensive chemical weapons capability. This threat im- 
mediately challenged U.S. policy and resolve as out- 
lined in the 1990 bilateral chemical weapons treaty 
with the Soviet Union. The necessity to assess retalia- 
tory options, in the event of Iraqi chemical use, was 
apparent, and are evaluated in this analysis. The prolif- 
eration of chemical weapons worldwide, disarmament 
efforts, and chemical defense readiness are also re- 
viewed in the context of the 1991 Gulf War. The con- 
clusion that retaliation by conventional means alone as 


the only acceptable alternative supporting the presi- 
dential goal of increased stability in the Middle East is 
reached. Prospects for revitalized post-war multilateral 
chemical disarmament efforts, and a reduction in 
chemical warfare proliferation are also assessed. Rec- 
ommendations for a post-war national chemical de- 
fense policy are made. 


156,326 

AD-A236 609/4/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Responding to Chemical Attack. 

Final rept. 

R. W. Bagley. 11 Feb 91, 23p 


In view of Iraq’s stated intention of using chemical 
weapons in the Persian Gulf War, the Coalition forces 
must be prepared to respond. Iraq is capable of con- 
ducting such an attack. While the use of chemical 
weapons may not be militarily significant, the political 
effect of the use and the response to it may be very 
significant. Responses including the use of chemical 
and nuclear weapons are assessed in terms of their 
legality, political cost, and military effectiveness and 
found unacceptable. Reliance on diplomatic protests 
and on post-war criminal sanctions are judged ineffec- 
tive. A response in the form of increased conventional 
attack on the Iraqi chemical infrastructure is recom- 
mended because that response will preserve the 
present Coalition, effectively counter the chemical 
attack, contribute to regional stability, and enhance the 
reputation of the United States for lawfulness and de- 
pendability. 


156,327 

AD-A236 728/2/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 
Chemical Warfare: Implications for Operation 
Desert Storm and Beyond. 

Final rept. 

F. G. Trummer, and B. L. Twining. 11 Feb 91, 49p 


This paper presents the potential for use of lethal and 
incapacitating chemical agents in the Persian Gulf. In- 
sight from past chemical warfare case studies, current 
international law, and U.S. and Soviet policy, strategy 
and tactics provide a basis for examination of Iraq’s 
chemical warfare potential and operational strategy. In 
addition, a survey of Naval War College students as- 
sesses the current U.S. Armed Forces level of chemi- 
cal warfare readiness. This analysis combined with the 
U.S. experience and current war with Iraq as well as 
proposing a more viable operational capability to meet 
stated national policy in response to chemical weap- 
ons. 


156,328 

AD-A236 892/6/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Chemical Weapons: Obstacies to the Army’s Plan 
to Destroy Obsolete U.S. Stockpile. 

24 May 90, 37p Rept no. GAO/NSIAD-90-155 
Report to Congressional Requesters. 


No abstract available. 
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PATENT-4 943 929 Not available NTIS 
Department of the Navy, Washington, DC. 

Chemical Agent Monitor and Control Interface. 
Patent. 

A. J. Simonoff. Filed 4 Nov 88, patented 24 Jul 90, 
16p AD-D014 888/2, PAT-APPL-7-267 152 
Supersedes PAT-APPL-7-267 152. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A chemical monitor interface is generally comprised of 
three identical circuit boards each linked together 
through fiber optics. One of the circuit boards is electri- 
cally connectec to a Chemical Agent Monitor (CAM), 
an off-the-shelf product, while another circuit board 
relays control information to the first connected to the 
CAM. A third circuit board relays only visual status to 
an observer by using a plasma display, while the first 
two boards can also control the CAM as well as display 
status. The interface allows the CAM to run without 
human intervention, thus allowing the U.S. Naval Fleet, 
and other U.S. military field units, to meet a need for 
remotely detecting life-threatening chemical attacks 
without harm to personnel. The chemical detector is 
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able to purge itself of chemical agents and is immune 
to shock, vibration and radiations such as EMI. 
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PB91-217851/GAR PC A03/MF A01 
—— Biological Lab. RVO-TNO, Rijswijk (Nether- 
lands). 

Therapy of Soman Poisoning in the Rat by Direct 
Effects of Oximes Unrelated to Cholinesterase-Re- 
activation (Behandeling van Somanvergiftiging op 
Basis van Directe Effecten van Oximen, Niet Gere- 
lateerd aan Reactivatie van het Cholinesterase). 

H. P. M. van Helden, A. W. Kluivers, H. J. van der 
Wiel, J. de Lange, and R. W. Busker. c1990, 29p 
MBL-1990-24 

Summary in Dutch. 


Isolated rat diaphragm preparations treated with 
soman or with the irreversible ‘pre-aged’ cholinester- 
ase (ChE) inhibitor V(sub 27), showed a considerable 
recovery of the neuromuscular transmission (NMT) 
during incubation with the bispyridinium oximes HI-6, 
HGG-12, P(sub 2)S and obidoxime. In the soman- 
treated preparations the NMT recovery was predomi- 
nantly caused by reactivation of acetylicholinesterase 
(AChE) but in the V(sub 27) treated preparations it was 
caused by a direct (pharmacological) effect unrelated 
to enzyme reactivation. Atropinized rats were artificial- 
ly ventilated after injection with 3xLD(sub 50) soman 
for 3 hours and then treated with HI-6, i.e. at a time 
when oxime reactivation of soman inhibited ChE is no 
longer possible. Still, these rats started to breathe 
spontaneously and 50% survived more than 24h, 
whereas all control animals (saline instead of HI-6) 
died within 10 min after artificial ventilation was termi- 
nated. It is concluded that in the case the NMT found 
was based on synaptic adaptation to the continued in- 
hibition of ChE and that the survival of the animals was 
due to a combination of the synaptic adaptation and 
central direct effects of HI-6. 


156,331 
PB91-800623/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Chemical and Biological Warfare: Detection and 
Warning Systems. June 1981-September 1991 (Ci- 
tations from the NTIS Database). 

Rept. for Jan 81-Sep 91. 

Aug 91, 46p 

Supersedes PB90-857756. See also PB91-800789, 
PB91-800730, and PB91-800656. 


The bibliography contains citations concerning the 
design and testing of samplers and detectors to pro- 
vide identification and warning of the presence of 
chemical and biological agents used in military oper- 
ations. The sampling techniques are applicable to air 
and water testing, and evaluation of personne! and 
equipment exposure. Techniques involve enzyme 
alarms, chromatography, conductivity meters, spectro- 
photometry, luminescence, and solid state microsen- 
sor devices. Other Published Searches in the series on 
chemical warfare cover protection, defoliants, general 
studies, and biological studies, including chemistry and 
toxicology. (Contains 150 citations with title list and 
subject index.) 


156,332 
PB91-800656/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Chemical and Biological Warfare: Biology, Chemis- 
try, and Toxicology. January 1980-September 1991 
(Citations from the NTIS Database) 

Rept. for Jan 80-Sep 91. 

Aug 91, 61p 

Supersedes PB90-864950. See also PB91-800789, 
PB91-800730, and PB91-800623. 


The bibliography contains citations concerning the 
toxicology of chemical and biological agents; general 
biological and medical studies; and the properties, syn- 
thesis, and reactions of chemical agents and related 
compounds. Other Published Searches in the series 
cover detection and warning, defoliants, protection, 
general studies, and biochemistry and therapy for 
chemical agents. (Contains 190 citations with title list 
and subject index.) 


156,333 


PB91-800730/GAR PC NO1/MF NO1 


October 15, 1991 239 





MILITARY SCIENCES 


Chemical, Biological, & Radiological Warfare 


~~ Technical Information Service, Springfield, 


Chemical and —— Warfare: Protection, De- 
contamination, and Disposal. January 1983-Sep- 
tember 1991 (Citations fre from the NTIS Database). 
Rept. for Jan 83-Sep 91. 

Aug 91, 52p 

Supersedes PB90-864943. See also PB91-800789, 
PB91-800656, and PB91-800623. 


The bibliography contains citations concerning the 
means to defend against chemical and biological 
agents used in military operations, and to eliminate the 

effects of such agents on personnel, equipment and 
cca Protection is accomplished through protec- 
tive clothing and masks, and in buildings and shelters 
through filtration. Elimination of effects includes de- 
contamination and removal of the agents from cloth- 
ing, equipment, buildings, grounds, and water, using 
chemical deactivation, incineration, and controlled dis- 
posal of material in injection wells and ocean dumping. 
Other Published Searches in the series cover chemical 
warfare detection; defoliants; general studies; bio- 
chemistry and therapy; and biology, chemistry, and 
toxicology associated with chemical warfare agents. 
(Contains 164 citations with title list and subject index.) 


56,334 
?B91-800789/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Chemical and Biological Warfare: General Studies. 
January 1987-September 1991 (Citations from the 
NTIS Database). 

Rept. for ny 87-Sep 91. 

Aug 91, 6 

pm tet mg PB90-853300. See also PB91-800730, 
PB91-800656, and PB91-800623. 


The bibliography contains citations concerning feder- 
ally sponsored and conducted studies into chemical 
and biological warfare operations and planning. These 
studies cover areas not addressed in other parts of the 
series. The topics include production and storage of 
agents, delivery techniques, training, military and civil 
defense, general planning studies, psychological reac- 
tions to chemical warfare, evaluations of materials ex- 
posed to chemical agents, and studies on banning or 
limiting chemical warfare. Other published searches in 
the series on chemical warfare cover detection and 
warning, defoliants, protection, and biological studies, 
renee eo yw gd and toxicology. (Contains 193 cita- 
tions with title list and subject index.) 


Logistics, Military Facilities, & 
Supplies 


156,335 

AD-A236 354/7/GAR PC A13/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

a List of All DOD Prime Contractors. 


Annual rept. 
1990, 297p Rept no. DIOR/ST20-90 


No abstract available. 


156,336 

AD-A236 363/8/GAR PC A04/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Department of Defense Military Manpower Statis- 
tics, Quarter Ending 31 December 1990. 

31 Dec 90, 64p Rept nos. DIOR/M03-91/01, MO3 


Military Manpower Statistics (MMS) is a quarterly publi- 
cation generated from a computerized data base of 
manpower information. The MMS report consists of 28 
statistical tables providing a variety of information on 
various aspects of Department of Defense (DoD) mili- 
tary manpower. In addition to summary data, detailed 
data are provided by Military Department of defense 
component, type of personnel (officer, enlisted), 
grade, and location. Selected tables also provide data 
on women in the military. 


156,337 
AD-A236 369/5/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
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Logistics: Body of the Beast. 
Final rept. 
R. M. Reed. 11 Feb 91, 31p 


This paper is a study of the impact of logistics on war. 
Two historical campaigns, Napoleon’s Russian Cam- 
paign and the Normandy Invasion, are reviewed to de- 
termine if and how logistics contributed to the success 
or failure of the Grand Army and the Allies. In conclu- 
sion, an attempt is made to identify the logistic lessons 
that these historic campaigns provide. A comparison is 
made with current operations, Operation Desert 
Shield, to determine if the historic logistic lessons are 
applicable. Finally, an attempt is made to determine if 
and how logistics will impact upon future operations. 


156,338 

AD-A236 371/1/GAR PC A17/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 
and Service Category by Company. Part 1 (AA11- 
AZ16). 

Annual rept. 

1990, 385p Rept no. DIOR/ST06-90-PT-1 

See also Part 2, AD-A236 372. 


This is a listing of DoD prime contract awards over 
$25,000 by FSC and SVC codes, subdivided by 
awards for Research, Development, Test, and Evalua- 
tion (RTDE): services: and supplies and equipment. 
The tabulation includes the code, contractor name, 
principal State of performance, awarding Department, 
and net value of awards. 


156,339 

AD-A236 372/9/GAR PC A17/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 
— Category by Company. Part 2 (B502- 
Annual rept. 

1990, 398p Rept no. — PT-2 

See also Part 3, AD-A236 373. 


No abstract available. 


156,340 

AD-A236 373/7/GAR PC A19/MF A03 

Washington Headquarters Services (DoD), DC. Direc- 

torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 

= _ Category by Company. Part 3 (J066- 
1). 

Annual rept. 

1990, 439p Rept no. DIOR/ST06-90-PT-3 

See also Part 4, AD-A236 374. 


No abstract available. 


156,341 

AD-A236 374/5/GAR PC A20/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 
aw Category by Company. Part 4 (S201- 
Annual rept. 

1990, 464p Rept no. DIOR/ST06-90-PT-4 

See also Part 5, AD-A236 375. 


No abstract available. 


156,342 

AD-A236 375/2/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 
pond Service Category by Company. Part 5 (Z119- 


Annual rept. 
1990, 316p Rept no. DIOR/ST06-90-PT-5 
See also Part 6, AD-A236 376. 


No abstract available. 


156,343 

AD-A236 376/0/GAR PC A16/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 


Dollar Summary of Federal Supply Classification 
and Service Category by Company. Part 6 (1005- 
2930). 

Annual rept. 

1990, 3580 Rept no. DIOR/ST06-90-PT-6 

See also Part 7, AD-A236 377. 


No abstract available. 


156,344 

AD-A236 377/8/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Re; — 

Dollar Summary of Federal Supply lassification 
— Category by Company. Part 7 (2930- 
Annual rept. 

1990, 341p Rept no. DIOR/ST06-90-PT-7 

See also Part 8, AD-A236 378. 


No abstract available. 


156,345 


AD-A236 378/6/GAR PC A16/MF A02 


Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 
pend “seg Category by Company. Part 8 (5450- 


Annual rept. 
1990, 365p Rept no. DIOR/ST06-90-PT-8 
See also Part 9, AD-A236 379. 


No abstract available. 


156,346 

AD-A236 379/4/GAR PC A17/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 
eh eahdaed Category by Company. Part 9 (6150- 
Annual rept. 

1990, 379p Rept no. DIOR/ST06-90-PT-9 

See also Part 10, AD-A236 380. 


No abstract available. 


156,347 

AD-A236 380/2/GAR PC A18/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Federal Supply Classification 
pak -yenue Category by Company. Part 10 (7030- 


Annual rept. 
1990, 401p Rept no. DIOR/ST06-90-PT-10 
See also Part 1, AD-A236 371. 


No abstract available. 


156,348 

AD-A236 381/0/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards by $100,000 or More by 
Federal Supply Classification or Service Category 
and Purchasing Office. Part 1 (1005 Guns, -5810 
Communications Security Equip and Comps). 
Annual rept. 

1990, 350p Rept no. DIOR/ST28-90-PT-1 

See also Part 2, AD-A236 382. 


DoD purchasing offices with awards in excess of 
$1000,000 or more by Federal Supply Classification 
(FSC) or service category (SVC). Listed for each FSC/ 
SVC are the awarding DoD component; state, city, 
name of the purchasing office; and number of actions 
and dollar amounts for all awards business firm 
awards, and small business firm awards. 


156,349 

AD-A236 382/8/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards by $100,000 or More by 
Federal Supply Classification or Service Category 
and Purchasing Office. Part 2 (5810 Communica- 
tions Security Equip and Comps 9999Misc Items). 
Annual rept. 

1990, 346p Rept no. DIOR/ST28-90-PT-2 

See also Part 3, AD-A236 383. 





No abstract available. 


156,350 

AD-A236 383/6/GAR PC A16/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards by $100,000 or More by 
Federal Supply Classification or Service Ca’ 

and Purchasing Office. Part 3 (AA11-F999). 

Annual rept. 

1990, 352p Rept no. yes lua 90-PT-3 

See also Part 4, AD-A236 384 


No abstract available. 


156,951 

AD-A236 384/4/GAR PC A17/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards by $100,000 or More by 
Federal Supply Classification or Service Category 
and Purchasing Office. Part 4 (G001-R799). 

Annual rept. 

1990, 381p Rept no. errs 

See also Part 5, AD-A236 385 


No abstract available. 


156,352 

AD-A236 385/1/GAR PC A17/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Nog ae and Reports. 

Prime Contract Awards by $100,000 or More by 
Federal Supply Classification or Service Category 
and Purchasing Office. Part 5 (S111 Gas Service- 
Z300 Restoration Activities). 

Annual rept. 

1990, 376p Rept no. DIOR/ST28-90-PT-5 

See also Part 1, AD-A236 381. 


No abstract available. 


156,353 

AD-A236 386/9/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime Contract Awards by 
State, Place, and Contractor. Part 1 (Addison- 
Leesburg). 

Annual rept. 

1990, 315p Rept no. DIOR/ST24-90-PT-1 

See also Part 2, AD-A236 387. 


This tabulation provides data on all DoD prime con- 
tract awards over $25,000 by the principal state and 
city of place of performance and shows the contractor 
name and the net value of contracts awarded by each 
Defense component. This tabulation covers the 50 
States and the District of Columbia only. Contractor 
names and associated dollar amounts will appear for 
each separate place of performance within each state. 


156,354 

AD-A236 387/7/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime Contract Awards b' 
State, Place, and Contractor. Part 2 (Longw 
Commerce). 

Annual rept. 

1990, 323p Rept no. DIOR/ST24-90-PT-2 

See also Part 3, AD-A236 388. 


No abstract available. 


156,355 

AD-A236 388/5/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime Contract Awards by 
State, Place, and Contractor. Part 3 (Como-Jack- 
sonboro). 

Annual rept. 

1990, 339p Rept no. DIOR/ST24-90-PT-3 

See also Part 4, AD-A236 389. 


No abstract available. 


156,356 

AD-A236 389/3/GAR PC A11/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
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Dollar Summary of Prime Contract Awards by 

State, Place, and Contractor. Part 4 (Mount Pleas- 
ant-Yellowstone Park). 

Annual rept. 

1990, 245p Rept no. DIOR/ST24-90-PT-4 

See also Part 1, AD-A236 386. 


No abstract available. 


156,357 

AD-A236 391/9/GAR PC A14/MF A02 

Washington Headquarters Services (DoD), DC. Direc- 

torate for ne ge Operations and Reports. 

Dollar Sum of Prime Contract Awards by 

State, Gounte, ontractor and Place. Part 2 (Ala- 
chua-Menom nee). 

Annual rept. 

1990, 3080 Rept no. err 2 

See also Part 3, AD-A236 3 


No abstract available. 


156,358 

AD-A236 392/7/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar as of Prime Contract Awards be 
State, Coun ontractor and Place. Part 3 (Mi 
land-Monroe). 

Annual rept. 

1990, 306p Rept no. DIOR/ST25-90-PT-3 

See also Part 4, AD-A236 393. 


No abstract available. 


156,959 
AD-A236 393/5/GAR PC A13/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Dollar Laer of Prime Contract Awards by 
State, County, Contractor and Place. Part 4 (Mont- 
|e ga 

nnual rept. 
1990, 286p Rept no. DIOR/ST25-90-PT-4 
See also Part 1, AD-A236 390. 


No abstract available. 


156,360 

AD-A236 394/3/GAR 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime Contract Awards by Con- 


PC A14/MF A02 


tractor, State or Country, and Place. Part 1 
Keown H Gene Associate-Bryant Associates). 
Annual rept. 

1990, 311p Rept no. Sy a 90-PT-1 

See also Part 2, AD-A236 395 


This tabulation presents an overview of all DoD prime 
contract awards over $25,000 by contractor, principal 
place of performance, and awarding Department. 


(Mc 


156,361 

AD-A236 295/0/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

r Summary of Prime Contract Awards by Con- 
tractor, State or Country, and Place. Part 2 (Bucher 
Willis RTLFF CNSLG-E E Machine Service). 

Annual rept. 
1990, 309p Rept no. DIOR/ST19-90-PT-2 
See also Part 3, AD-A236 396. 


No abstract available. 


156,362 

AD-A236 396/8/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime Contract Awards by Con- 
tractor, State or Country, and Place. Part 3 (EE 
Reisen - Hiawatha Rubber Co). 

Annual rept. 

1990, 314p Rept no. aa 3 

See also Part 4, AD-A236 397 


No abstract available. 


156,363 

AD-A236 397/6/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 


156,368 


Dollar Summary of Prime Contract Awards by Con- 
tractor, State or Country, and Place. Part 4 (Hib- 
bard Inc.-Matthew Bender Co. Inc). 

Annual rept. 

1990, 336p Rept no. DIOR/ST19-90-PT-4 

See also Part 5, AD-A236 398. 


No abstract available. 


156,364 

AD-A236 398/4/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime a Awards by Con- 
tractor, State or Country, and Place. Part 5 (Mat- 
thew Electric Supply Co-Quantum Research Inc). 
Annual rept. 

1990, 341p Rept no. DIOR/ST19-90-PT-5 

See also Part 6, AD-A236 399. 


No abstract available. 


156,365 

AD-A236 399/2/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime Awards by Con- 
tractor, State or Country, and Place. Part 6 (Quan- 
tum Research Services in -Technicolor Inc). 

Annual rept. 

1990, 317p Rept no. DIOR/ST19-90-PT-6 

See also Part 7, AD-A236 400. 


No abstract available. 


156,366 

AD-A236 400/8/GAR PC A12/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Dollar Summary of Prime Contract Awards by Con- 
tractor, State or Country, and Place. Part 7 (Techni- 
com Communications Inc - Zymed Inc). 

Annual rept. 

1990, 261p Rept no. DIOR/ST19-90-PT-7 

See also Part 1, AD-A236 394. 


No abstract available. 


156,367 

AD-A236 401/6/GAR PC AO5/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Troubleshooting Assessment and Enhancement 
(TAE) Program: orheoretical, Methodological, Test 
and Evaluation Issues. 

Technical note Oct 87-Mar 90. 

H. B. Conner, and F. H. Hassebrock. Apr 91, 92p 
Rept no. NPRDC-TN-91-11 

See also Rept. nos. NPRDC-TN-91-12 and NPRDC- 
TN-91-13, AD-A236 323. 


The purpose of the Troubleshooting Assessment and 
Enhancement (TAE), RD effort was to develop, test, 
and evaluate a computerized system to provide the 
Navy with a troubleshooting assessment and training 
capability. This technical note presents the results of 
the literature review, the theoretical and methodologi- 
cal issues that were to be considered, and the pro- 
posed test and evaluation pian for the TAE effort. 


156,368 

AD-A236 411/5/GAR PC A08/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Troubleshooting Assessment and Enhancement 
(TAE) ram: Design, Development, and Admin- 
istration. Volume 1. 

Technical note Oct 87-Mar 90. 

H. B. Conner, C. Poirier, R. Ulrich, and T. Bridges. 
Apr 91, 153p Rept no. NPRDC-TN-91-12 

See also Rept. nos. NPRDC-TN-91-11 and NPRDC- 
TN-91-13, AD-A236 323. 


The purpose of the Troubleshooting Assessment and 
Enhancement (TAE) R and D effort was to develop, 
test, and evaluate a low-cost, microcomputer based 
system to provide an objective measurement of the 
troubleshooting proficiency of Navy technicians. This 
technical note presents the results of the design and 
development effort. It provides the system require- 
ments, program design description, TAE software, and 
the TAE administration guide. 
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156,369 


AD-A236 424/8/GAR PC A04/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Maintenance Resource Prediction in the Facility 
Life-Cycle Process. 

Final rept. 

E. S. Neely, R. D. Neathammer, and J. R. Stirn. May 
91, 56p Rept no. CERL-TR-P-91/10 


Estimates of maintenance resources are needed 
—- all phases of the Army facility life-cycle: plan- 
~~ sign, operation/maintenance, and demolition. 
past, estimates that involved maintenance re- 
pee have been inaccurate due to the lack of a 
comprehensive data base containing maintenance 
costs. To improve this accuracy, the U.S. Army Con- 
struction Engineering Research Laboratory (USA- 
CERL) has developed a series of maintenance re- 
sources data bases which can be used in economic 
analysis. In addition, models have been devised for 
prediction of outyear maintenance costs. Computer 
programs have been developed to automate the data 
bases and prediction models. This report describes 
the research and development for this —_ Sepa- 
rate USACERL reports present the data contents, 
computer program descriptions, and user manuals. 


156,370 


AD-A236 425/5/GAR PC A18/MF A03 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Building Component Maintenance and Repair Data 
Base: Heating, Ventilating, and Air Conditioning 
(HVAC) Systems. 

Final rept. 

E. S. Neely, R. D. Neathammer, J. R. Stirn, and R. P. 
Winkler. May 91, 424p Rept no. CERL-SR-P-91/22 


This research project has provided improved mainte- 
nance resource data for use during facility planning, 
design, and maintenance activities. Data bases and 
computer s systems have been developed to assist 
planners in preparing DD Form 1391 documentation, 
designers in life-cycle cost component selection, and 
maintainers in resource planning. The data bases and 
computer systems are being used by U.S. Army Corps 
of Engineers (USACE) designers at the District and in- 
Stallation levels and by resource programmers at 
USACE Headquarters, and Army Major Commands 
and installations. These research products may also 
be useful to other Government agencies and the pri- 
vate sector. This report describes the building task 
maintenance and repair data base development and 
gives examples of its application. It is one of a series of 
special reports on the maintenance and repair data 
base. This report describes heating, ventilation and air 
conditioning equipment systems. 


156,371 


AD-A236 431/3/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

United States Army Special Forces: From a 
Decade of Development to a Sustained Future. 
Final rept. 

C. L. Hilton. 2 Apr 91, 55p 


The decision in 1978 to retain the 7th Special Forces 
Group (Airborne) marked the end of almost two dec- 
ades of decline of Special Forces’ structure. Revised 
national strategy and robust revitalization programs 
have thrust Special Forces into a new era. This study 
will provide a review of the reasons for Special Forces’ 
resurgence, the programs that improved Special 
Forces, and a summary of Special Forces’ current 
status. The paper will then analyze Special Forces with 
a view toward improvement and Special Forces’ utility 
in the future. The primary purpose of this study is to 
provide a compendium of the actions that have im- 
proved Special Forces, and to provoke dialogue and 
action to continue that improvement. It is recommend- 
ed that the Army Special Operations Command, under 
the authority of the United States Special Operations 
Command, initiate actions to develop a plan for Spe- 
cial Forces as part of the Army of the future. 


156,372 


AD-A236 451/1/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
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Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 1 (101 
international-Allied Signal Inc). 

Annual rept. 

1990, 346p Rept no. DIOR/18-90-PT-1 

See also Part 2, AD-A236 452. 


This tabulation is an alphabetical list of DoD prime con- 
tractors who received awards over $25,000 by princi- 
pal place of performance. This tabulation presents a 
detailed display of most of the data contained in the 
Defense Acquisition Management Data System 
(DAMDS). Manuals required to translate coded data 
are: MNO1, MNO2, and MNO4. 


156,373 

AD-A236 452/9/GAR PC A14/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 2 (Allied 
Supply Co Inc-Ashley Machine Tool Co). 

Annual rept. 

1990, 314p Rept no. DIOR/ST/18-90-PT-2 

See also Part 3, AD-A236 453 


No abstract available. 


156,374 

AD-A236 453/7/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 3 (Ashley 
Steel Inc-Bettencourt R E Inc). 

Annual rept. 

1990, 347p Rept no. DIOR/ST/18-90-PT-3 

See also Part 4, AD-A236 454. 


No abstract available. 


156,375 

AD-A236 454/5/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically b by Contrac- 
tor, by State or Country, and Place. Part 4 (Better 
insulation Services - CSP Inc). 

Annual rept. 

1990, 332p Rept no. — 18-90-PT-4 

See also Part 5, AD-A236 4: 


No abstract available. 


156,376 

AD-A236 455/2/GAR PC A18/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 5 (CSR 
INC-Colson Business Systems Inc). 

Annual rept. 

1990, 413p Rept no. DIOR/ST/18-90-PT-5 

See also Part 6, AD-A236 456. 


No abstract available. 


156,377 

AD-A236 456/0/GAR PC A20/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 6 (Colson 
Equipment Inc-Delta Engineering Inc). 

Annual rept. 

1990, 465p Rept no. DIOR/ST/18-90-PT-6 

See also Part 7, AD-A236 457. 


No abstract available. 


156,378 

AD-A236 457/8/GAR PC A18/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or a! and Place. Part 7 (Delta 
Engineering Services - Electronic Design Engr). 
Annual rept. 

1990, 404p Rept no. DIOR/ST/18-90-PT-7 

See also Part 8, AD-A236 458. 


No abstract available. 


156,379 
AD-A236 458/6/GAR PC A16/MF A02 


Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 8 (Elec- 
tronic Design Inc-Florida North Shipyards). 

Annual rept. 

1990, 356p Rept no. DIOR/18-90-PT-8 

See also Part 9, AD-A236 459. 


No abstract available. 


156,380 

AD-A236 459/4/GAR PC A17/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 9 (Florida 
Offshore inc -Gerhart Holding Company Inc). 
Annual rept. 

1990, 376p Rept no. DIOR/18-90-PT-9 

See also Part 10, AD-A236 460. 


No abstract available. 


156,381 

AD-A236 460/2/GAR PC A19/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 10 
(Germer Equipment Co-Hamilton Hilton National 
Wembley). 

Annual rept. 

1990, 449p Rept no. DIOR/18-90-PT-10 

See also Part 11, AD-A236 461. 


No abstract available. 


156,382 

AD-A236 461/0/GAR PC A18/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information le nyt and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 11 (Hilton 
Systems Inc -International Industries Inc). 

Annual rept. 

1990, 421p Rept no. DIOR/18-90-PT-11 

See also Part 12, AD-A236 462. 


No abstract available. 


156,383 

AD-A236 462/8/GAR PC A15/MF A02 
Washington Headquarters Services (DoD), a Direc- 
torate for Information Operations and Repo 

Prime Contract Awards Alphabetically b . ‘Gontrac- 
tor, by State or Country, and Place. Part 12 (inter- 
national Insignia Corp -Korea Guano Co Ltd). 
Annual rept. 

1990, 350p Rept no. DIOR/18-90-PT-12 

See also Part 13, AD-A236 463. 


No abstract available. 


156,384 

AD-A236 463/6/GAR PC A20/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 13 (Korea 
Marien Ind Co Inc Ltd -Markair). 

Annual rept. 

1990, 454p Rept no. DIOR/18-90-PT-13 

See also Part 14, AD-A236 464. 


No abstract available. 


156,385 

AD-A236 464/4/GAR PC A21/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 14 (Markel 
Corporation-Odkro Mountain Optech Inc). 

Annual rept. 

1990, 482p Rept no. DIOR/18-90-PT-14 

See also Part 15, AD-A236 465. 


No abstract available. 


156,386 


AD-A236 465/1/GAR PC A21/MF A03 





Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 15 (Moun- 
tain States Caulking Inc-Pangborn Corp). 

Annual rept. 

1990, 496p Rept no. DIOR/18-90-PT-15 

See also Part 16, AD-A236 466. 


No abstract available. 


156,387 

AD-A236 466/9/GAR PC A18/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 16 (Pan- 
handle Food Sales-Ray Gene Electric Co Inc). 
Annual rept. 

1990, 424p Rept no. DIOR/18-90-PT-16 

See also Part 17, AD-A236 467. 


No abstract available. 


156,388 

AD-A236 467/7/GAR PC A21/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 17 (Ray 
Industries-Service Screw Company Inc). 

Annual rept. 

1990, 488p Rept no. DIOR/18-90-PT-17 

See also Part 18, AD-A236 468. 


No abstract available. 


156,389 

AD-A236 468/5/GAR PC A21/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 18 (Ray 
Industries-Service Screw Company Inc). 

Annual rept. 

1990, 488p Rept no. DIOR/18-90-PT-18 

See also Part 19, AD-A236 469. 


No abstract available. 


156,390 

AD-A236 469/3/GAR PC A18/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 19 
(Swanda Brothers Incorporated-TRT Telecom- 
munications Corp). 

Annual rept. 

1990, 421p Rept no. DIOR/18-90-PT-19 

See also Part 20, AD-A236 470. 


No abstract available. 


156,391 

AD-A236 470/1/GAR PC A21/MF A03 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 20 (Tru 
Associates Inc-VTM Group Joint Venture). 

Annual rept. 

1990, 495p Rept no. DIOR/18-90-PT-20 

See also Part 21, AD-A236 471. 


No abstract available. 


156,392 

AD-A236 471/9/GAR PC A17/MF A02 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 

Prime Contract Awards Alphabetically by Contrac- 
tor, by State or Country, and Place. Part 21 (VU 
Color Inc-Zymed Inc). 

Annual rept. 

1990, 377p Rept no. DIOR/18-90-PT-21 

See also Part 1, AD-A236 451. 


No abstract available. 
156,393 


AD-A236 495/8/GAR PC A99/MF E06 
Department of the Navy, Washington, DC. 
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Department of the Navy Justification of Estimates 
FY 1992/FY 1992 Budget Estimates Submitted to 
Congress February 1991, Operation and Mainte- 
nance, Navy. Book 2. 

Feb 91, 822p 


No abstract available. 


156,394 

AD-A236 496/6/GAR PC A20/MF A03 
Department of the Navy, Washington, DC. 
Department of the Navy Jus’ ition of Estimates 
FY 1992/FY 1993 Budget Estimates Submitted to 
Congress February 1991, Operation and Mainte- 
nance, Navy. Book 3. 

Feb 91, 463p 


No abstract available. 


156,395 

AD-A236 511/2/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Permanent Change of Station and Stress. 

Study project. 

M. E. Morgan. 5 Apr 91, 94p 


Relocation has received increasing attention from the 
Army Leadership since 1983. This interest has been in 
response to the Army’s acknowledgment that both sol- 
diers and families have an impact on readiness and 
retention and that the demographics of the Total Army 
Family has changed over a period of years. Permanent 
Change of Station is an inevitable aspect of military life 
and a source of many stressors for military members, 
spouses and children. This study explores how stress- 
ful Senior Army Officers and spouses feel certain as- 
pects of a mobile lifestyle are for themselves their 
spouses and their children. In addition, the study ex- 
plores how helpful they feel certain Army programs 
and services are in alleviating the stress associated 
with PCS moves. Finally, their coping methods and 
recommendations as to what the Army can do to assist 
them in lessening stressors are addressed. The study 
shows that despite the seniority and experience of the 
respondents moves were stressful events for in- 
dividuals and the family as a unit and although the 
Army has improved relocation support programs, they 
still need command emphasis, funding and improve- 
ment. 


156,396 

AD-A236 513/8/GAR PC A03/MF A01 
Naval War Coll., Newport, Rl. Dept. of Operations. 
Strategic Sealift for Desert Shield not a Blue Print 
for the Future. 

Final rept. 

C. T. Bright, and S. R. Hale. 21 Jun 91, 42p 


Although there have been several huge successes in 
the strategic sealift campaign in support of Desert 
Shield and Desert Storm, it is far from a blueprint for 
future contingencies. Shortfalls and lessons highlight 
strategic sealift as a continuing weak link in support of 
U.S. Navy Maritime Strategy. This research examined 
the Strategic Mobility Policy of the Department of De- 
fense in the 1980’s. It discusses the capabilities, limita- 
tions and effectiveness of the components of strategic 
sealift (Maritime/Afloat Prepositioning, Fast Sealift, 
Naval Defense Reserve Fleet and Ready Reserve 
Force) and their utility for future contingencies. There 
is small discussion on the impact of the decline of the 
Maritime industry on —— sealift. In order to pro- 
vide adequate sealift for future contingencies, The 
Strategic Mobility Policy for sealift should be modified 
to expand the Afloat Prepositioning Program to include 
Army equipment, reduce the National Defense Re- 
serve Fleet and revitalize the Merchant Marine Indus- 
try. 


156,397 

AD-A236 530/2/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

United States Air Force Reserve Officer Training 
Corps: Looking to the Future. 

Individual study project. 

C. A. Royce. 4 Mar 91, 36p 


Air Force ROTC is the result of a developmental proc- 
ess which began in the early 1800s. In 1947 it became 
a separate commissioning source which was initially 
modeled after its parent Army ROTC. Since its incep- 
tion, the program has continually adapted to the 
changing needs of the Air Force. As a result, it has 
emerged as the primary source of line officers. Today 
there are 149 detachments with a total enrollment of 


156,400 


more than 16,000 cadets. The future holds even more 
challenges for Air Force ROTC. Responding to the re- 
quirements to trim costs and reduce accessions, the 
nt of Defense has programmed a 19 per 
cut in Air Force ROTC commissions 1995. The 
number of detachments is also sc’ led to de- 
crease. If the Air Force expects its primary commis- 
sioning source to continue to produce high quality offi- 
cers, it must wy ways to efficiently and effec- 
tively conduct ROTC. This paper examines the 
strengths and weaknesses of the current program and 
Proposes an alternative commissioning model de- 
signed to maintain the present program's ea 
correct its iencies, and permit Air Force ROTC to 


deficiencies, 
meet the challenges of the future. 


156,398 

AD-A236 536/9/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. 

Job Satisfaction Within the Military Entrance Proc- 
essing Station and Its Relationship to Quality of 
Performance. 

Master’s thesis. 

S. R. Boggs. Jun 90, 114p 


Job satisfaction has been linked to many variables, 
such as turnover, absenteeism, and productivity. Job 
satisfaction has rarely, however, been related to the 
quality of work that is produced on the job. At the vari- 
ous Military Entrance Processing Stations (MEPS) 
pny noe the country, it is the quality of work rather 
than quantity of work that is the critical issue. This 
study first examines the organizational structure and 
the duties and responsibilities of a MEPS, and then ex- 
amines the correlation between job satisfaction and 
quality of performance. Correlations were found only in 
the Category Ill (small) MEPS and in Central Sector. 
Additionally, when the subjectivity of the Sector Com- 
mander’s Assessment was eliminated from the MEPS 
Awards Program criteria, a significant correlation was 
indicated between job satisfaction and quality in the 
pooled MEPS data. 


156,399 
AD-A236 552/6/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
a 

inal 


| rept. 
J. L. Mitchell. 11 Feb 91, 35p 


While U.S. bases in Japan remain vital to the security 
of America’s Pacific interests, Soviet peace initiatives 
and domestic it deficits have forced a reexam- 
ination of U.S. security policy with its reliance on over- 
seds basing. The American force structure in Japan, 
the unique Treaty of Mutual Cooperation and Security, 
the Japanese ‘comprehensive security’ strategy, and 
threats to U.S. interests in the Pacific are described. 
The importance of the bases to the National Security 
Strategy, and their role in executing the Maritime Strat- 
egy in a global war against the Soviet Union are ana- 
lyzed. Pri for retention of the bases are posi- 
tive, but are threatened by the divisive trade issue, a 
perceived Japanese free ride on defense, charges of 
one-way technol transfer, a changing political bal- 
ance in Japan, a diminished threat perception in both 
countries, and Soviet desarmament initiatives. Recom- 
mendations to perpetuate basing rights include sever- 
ing trade-defense linkage; encouraging Japan to 
assume a greater role in international affairs, expand 
its defense forces, increase its overseas development 
assistance, and pay more U.S. basing costs; and pro- 
moting joint U.S.-Japanese weapons development. 


156,400 

AD-A236 554/2/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Joint Over the Shore Opera‘ 


tions: A Doc- 
trinal Perspective. 
Final rept. 
L. A. Pina. 11 Feb 91, 33p 


JCS Pub. 4-03 is the Department of Defense (DOD) 
doctrine for Joint Logistics Over the Shore (JLOTS) 
operations. This document has been instrumental in 
establishing common procedures and a joint lexicon. 
However, JCS Pub. 4-03 contains several doctrinal 
shortfalls. This paper will focus on lighterage control 
operations, movement control, and transition from 
fixed ports to JLOTS operations. JCS Pub. 4-03 con- 
tains little or no doctrine in these areas. The recom- 
mendations contained in this paper will center on the 
command, control, and communications aspects of 
these areas. Because JLOTS operations are complex 
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and inefficient, coherent command, control, and com- 
munications doctrine will be an operational necessity. 
oe the transition from fixed port to JLOTS, the 
Joint Force commander must designate the Naval and 
Army forces. The JLOTS commander must then devel- 
Op an operations plan which synchronizes the use of 
Army and Naval units. With regard to lighterage control 
operations, JCS exercises lessons learned tend to 
support the beach lanes method as the preferred 
method for controlling watercraft. Integration of a 
Movement Control Activity into a JLOTS operation will 
ensure timely onward Lay earn ge of supplies into 
the theatre of operations. Current doctrine provides 
cursory guidance about the movement of containers. 
The recommendations in this paper will cover guid- 
ance about the transportation of break fuel, unit equip- 
ment, water, and bulk fuel. 


156,401 
AD-A236 559/1/GAR PC A09/MF A02 
Army Natick Research Development and Engineering 
Center, MA. 
Relative Acceptability and Consumption of the 
Current and Proposed Versions of the T Ration. 
Final rept. Oct 89-Sep 90. 
C. A. Salter, D. Engell, F. M. Kramer, L. S. Lester, 
roy Kalick. May 91, 194p Rept no. NATICK/TR- 

1 1 


A two week field test was conducted to assess the 
impact of the FY89 and FY90 versions of the T Ration 
menu on ration acceptance and consumption, body 
weight, and hydration status. Two companies of sol- 
diers were studied at the Pohakuloa Training Area, 
Hawaii. One company of soldiers was issued the FY89 
T Ration menu (complete 14-day cycle) while the other 
received the FY90 version (complete 10-day cycle and 
4-day repetition). Soldiers were served the T Ration for 
breakfast and dinner and were given an MRE VIII 
lunch. Average weight loss was less than 1.5% of ini- 
tial weight and, on average, 15% of soldiers were not 
adequately hydrated. The majority of T Ration items 
were liked slightly or better. Ration consumption aver- 
aged approximately 2900 calories (kcal) per day which 
is at the low end of the MRDA (2800 to 3600 kcal). For 
the majority of nutrients, soldiers consumed at or 
above the recommended levels. Neither ration accept- 
ance, ration consumption, body weight loss, or hydra- 
tion status differed as a function of T Ration version. In 
comparison to a 1985 test using an earlier version of 
the T Ration, soldiers in this test gave the rations more 
favorable ratings, showed a modest increase in T 
Ration consumption, and were less frequently dehy- 
drated. This field test documented that the T Ration 
has improved, and suggested areas for continued, im- 
provement (e.q., breakfast entrees). 


156,402 

AD-A236 561/7/GAR PC A04/MF A01 
Air Force Academy, CO. Library. 

United States Air Force Academy: A Bibliography - 
1983-1989. 

E. L. White. Dec 90, 66p 


This compilation of resources on the United States Air 
Force Academy includes materials published between 
1 January 1983 and 31 December 1989. It updates the 
third supplement, which was published in 1984. Earlier 
bibliographies on the Academy include the original, 
publis! in 1966, and the first and second supple- 
ments, published in 1968 and 1972, respectively. This 
bibliography does not include articles from local-area 
newspapers. Reports of specific athletic events are 
also excluded, regardiess of the source. Although 
recent Academy Assemblies and Harmon Memorial 
Lectures are a part of this compilation, a number of 
materials published at the Academy are not included. 
Finally, a few items are cited which pre-date the years 
covered by this supplement. These were not listed in 
previous bibliographies. The basic arrangement is by 
subject. 


156,403 

AD-A236 571/6/GAR 
Institute for Defense Analyses, Alexandria, VA. 
Regulatory Interpretation of DOD Profit Policy. 
Final rept. Oct 89-Oct 90. 

M. S. Goldberg, T. P. Frazier, and T. R. Gulledge. 
Oct 90, 41p IDA-P-2407, IDA/HQ-90-35590 
Contract MDA903-89-C-0003 


PC A03/MF A01 


Military procurement is bound by the Federal Acquisi- 
tion Regulations (FAR). These regulations imply profit 
constraints that are similar, but not identical, to the 
constraints on electrical utilities studied in the econom- 
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ics literature. In addition, it is hypothesized that DoD 
contractors do not maximize short-run profit, but rather 
hoard labor by maximizing a utility function defined 
over profit and labor. Maximization of this utility func- 
tion subject to the FAR implies certain restrictions on 
the elasticities of derived demand for input. These re- 
strictions are tested using annual financial data on four 
large military aircraft manufacturers. 


156,404 

AD-A236 572/4/GAR PC A09/MF A01 
Army Training Board, Fort Monroe, VA. 

Training and Organization of the U.S. Army Re- 
serve Components: A Reference Text for Total 
Force Trainers and a Guide to Other U.S. Military 
Services, 1988-1989. 

Final rept. 

J. Sutton. Jun 89, 178p SBI-AD-F000 163, 

See also the 2nd edition, AD-A210 407. 


No abstract available. 


156,405 

AD-A236 585/6/GAR PC A06/MF A01 
McDonnell Aircraft Co., St. Louis, MO. 

Power Supply Fault Tolerant Reliability Study. 
Final rept. Jan 89-Feb 90. 

D. A. Followell. Apr 91, 122p 

Contract F30602-88-D-0025 


Current MIL-HDBK-217 (Reliability Prediction Elec- 
tronic Equipment) prediction techniques estimate the 
inherent power supply reliability assuming purely static 
conditions. In the real world, however, transient condi- 
tions such as peaks and surges often exist. These pre- 
diction techniques also assume that failure rates are 
directly proportional to the number of parts designed 
into the equipment. MIL-HDBK-217 procedures penal- 
ize more complex designs by predicting a higher 
system failure rate. Design features to protect against 
transient conditions are intended to enhance fielded 
reliability, however, when incorporated into power 
supply designs, they result in a lower predicted reliabil- 
ity. Eliminating the transient protection circuitry will 
result in a higher predicted reliability, but in all likeli- 
hood, will decrease the fielded reliability. This study 
was undertaken to address this dilemma. The three 
main objectives were: (1) To determine if, and by how 
much, transient protection features enhance oper- 
ational reliability, (2) To determine the most significant 
good design practices for power supplies, and (3) To 
determine the primary modes of failure for various 
types of power supplies. 


156,406 

AD-A236 592/2/GAR PC A04/MF AO1 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Command History for 1990. 

Rept. for Jan-Dec 90. 

A. V. Stout, and C. C. Scheifers. May 91, 53p Rept 
no. NPRDC-AP-91-14 


This report lists Navy Personnel Research and Devel- 
opment Center’s mission, functions, organization, 
commanding officer/technical director biographies, 
key —— chronology of 1990 events, history of 
the Center, resources (financial, personnel, facilities), 
research and development program, and publications 
and presentations. 


156,407 

AD-A236 595/5/GAR PC A06/MF A01 
Office of the Under Secretary of Defense (Acquisition), 
Washington, DC. 

Guide for DOD Personnel Participating in NATO 
Standardization. 

1 Apr 91, 116p Rept no. OUSD/A-SD-3 


Since NATO’s creation in 1949, its standardization ef- 
forts have played a significant role in the enhancement 
of NATO’s military and political posture and in making 
more efficient use of available national defense re- 
sources committed to common defense. With the 
coming of the conventional Forces in Europe (CFE) 
treaty, there will come a need for new and increasing 
attention for more NATO standardization to provide in- 
creased harmonization among the NATO member na- 
tions. With a CFE treaty, it is obvious that the NATO 
member nations will be buying fewer types of weapon 
systems. Even with a reduced requirement for weapon 
systems, there still remains the need to maintain some 
type of coordinated base to support whatever the Allli- 
ance needs. In many ways we will be forced to be 


more cooperative. Making efficient use of resources 
and the need for multinational military interoperability 
will be more compelling than ever. Many of the Stand- 
ardization Agreements (STANAGs) developed in 
NATO are serving as the foundation for the develop- 
ment of European Community (EC) 92 standardization 
efforts. Eleven of the twelve member nations of the EC 
are also member nations of NATO and are very active 
participants in NATO standardization. The Department 
of Defense, in cooperation with the military organiza- 
tions in the other member nations of NATO, must work 
to ensure that all the NATO standardization achieve- 
ments are given equitable consideration in the forma- 
tion of EC standards. 


156,408 

AD-A236 606/0/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Navy Contracting: Military Sealift Command Con- 
tracts for Operation Desert Shield. 

May 91, 12p Rept no. GAO/NSIAD-91-198 

Report to the Chairman, Committee on Government 
Operations, House of Representatives. 


No abstract available. 


156,409 

AD-A236 607/8/GAR PC A02/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented Packaging Testing of MS- 
27684-2 Metal Drum for MK 64 MOD 0 Gas Genera- 
tor. 

Final rept. 

a. Apr 91, 99 DOD/POPHM-NAD-TR-91- 


Qualification tests were performed to determine 
whether the MS-27684-2 Metal Drum used for MK 64 
MOD 0 Gas Generator meets the Performance Orient- 
ed Packaging (POP) requirements specified by the 
United Nations Recommendations on the Transporta- 
tion of Dangerous Goods. The container loaded to a 
gross weight of 50.7 pounds successfully met the re- 
quirements and retained its contents throughout the 
tests. 


156,410 

AD-A236 611/0/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 
Improving Operational Readiness through Total 
Quality Management. 

Final rept. 

H. Westphal. 21 Jun 91, 36p 


The Defense Mapping Agency Combat Support Center 
(DMACSC) initiated a comprehensive study following 
the high level guidance provided by the DOD TQM 
Master Plan. This study encompassed CSC’s Philadel- 
phia Depot's requisition issuing branch. The goal was 
to improve CSC’s and DOP’s overall effectiveness and 
to improve customer satisfaction through the identifi- 
cation and eradication of recurring errors. Continuous 
process improvement methodology and employee in- 
volvement activities were employed to exploit and rec- 
tify recurring errors. These efforts furthered our mis- 
sion readiness and ensured our worldwide commit- 
ments to the Armed Forces by getting the right prod- 
uct, in the right quantity, to the right place--at the right 
time. This report is intended to — a synopsis of 
the methodology used in CSC’s TQM improvement ef- 
forts and to promulgate this methodology through 
other DOD products and service environments; there- 
by, improving their operational readiness. 


156,411 

AD-A236 636/7/GAR PC A03/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Slipmeter for Floor Coatings. 

Final rept. Oct 82-Mar 89. 

P. J. Hearst. Apr 91, 35p Rept no. NCEL-TR-932 


Floor coating surfaces can be hazardously slippery. 
Problems in slip resistance measurement and com- 
mercially available slipmeters are discussed. None 
these slipmeters are suitable for measurements under 
field conditions by untrained personnel, of the rough 
surfaces produced by adding grit to the coating sys- 
tems. A new slipmeter, with a moving sled, is proposed 
for measuring the dynamic slip resistance of these tex- 
tured coatings. The Navy has continuing problems with 
slippery reflective coating systems on aircraft mainte- 
nance hangar floors. Such floors not only are safety 
hazards for personnel but also may cause collisions 





between moving equipment and stationary aircraft. A 
slipmeter is needed that is suitable for fieid measure- 
ment of the slip resistance of such a coating system to 
determine whether it has been properly applied and 
whether it continues to be safe for use. 


156,412 

AD-A236 647/4/GAR PC A04/MF A01 
Resource Consultants, Inc., Vienna, VA. 
Cost/Benefit Analysis of Marine Corps Range 
Scheduling Systems. 

Technical note. 

G. L. Jenkins, G. M. Anatasi, and J. L. Higgins. May 
91, 59p NPRDC-TN-91-14, 

Contract N66001-89-D-0151 


This analysis presents Marine Corps decision makers 
with an orderly and meaningful display of the costs and 
benefits associated with two range scheduling sys- 
tems: the Land Use Management System (LUMS), 
operational at Camp Lejeune, North Carolina; and the 
Range Facilities Management Support system 
(RFMSS), operational at Camp Pendleton, California. 
LUMS and RFMSS are very different systems. LUMS 
was designed as a multi-use, all-encompassing land 
use management system, including environmental 
planning and assessment, in addition to range man- 
agement features. This system has an pays Geo- 
graphic Information System (GIS) capable of catalog- 
ing and displaying data on natural and man-made fea- 
tures and boundaries, vegetation, fish and wildlife 
habitats, types of soils, weather patterns, and archeo- 
logical items of interest. Because of this large GIS and 
the ability to display this data in map format, LUMS is 
supported on a mini-computer. On the other hand, 
RFMSS was designed specifically for range manage- 
ment and for limited support of program and a 
actions associated with range support. It has no GIS 
capability. RFMSS runs on a network of PCs (personal 
computers). RFMSS is the more beneficial system. 


156,413 

AD-A236 660/7/GAR PC A05/MF A01 

a Test and Experimentation Command, Fort Hood, 
x. 


Airborne and Special Operations Test Board, 1940- 
1990: A Commemorative History. 

Final rept. 

R. L. Johnson. Oct 90, 80p SBI-AD-FO00 160, 


No abstract available. 


156,414 

AD-A236 663/1/GAR PC AO5/MF A01 
Judge Advocate General’s School, Charlottesville, VA. 
Reports of Survey and Line of Duty Determina- 
tions. 

Final rept. 

Jun 91, 91p Rept no. JA-231-91 

Supersedes AD-B145 359 dated Jan 90, rept. no. 
ACIL-ST-231. 


This programmed instructional text is in two parts. The 
first part covers accounting for government property- 
primarily the report of survey system. Part Il pertains to 
the Army’s line of duty system, which is utilized to de- 
termine a soldier’s eligibility for benefits in cases of 
physical incapacitation or disability. 


156,415 

AD-A236 665/6/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 
Fleet introduction Logistics and Major New 
Weapon Systems: Are There Operational Level 
Concerns. 

Final rept. 

J. L. Jones. 11 Feb 91, 34p 


The operational commander must be cognizant of 
major new weapon systems in his force, the degree to 
which they have been introduced to the Fleet and the 
level of success that Fleet Introduction effort has 
achieved. Fleet Introduction Logistics is an occasional- 
ly unaddressed and often unappreciated aspect of 
fielding a major, new weapon system, yet it could serve 
as the determinate element of the tactical and oper- 
ational success in its employment. This paper exam- 
ines Fleet Introduction Logistics, the documented re- 
quirements for it, and explores the degree to which 
those requirements are not necessarily translated into 
reality. The AEGIS Weapon System coupled with the 
CG47 shipbuilding program is viewed as an example of 
a successful Fleet Introduction Logistics Program. The 
conclusion illustrates that a Weapons Program ‘pass- 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


ing all the tests’ doesn’t necessarily equate to a 
weapon system that can be readily used by the Oper- 
ational Commander. 


156,416 

AD-A236 675/5/GAR PC A04/MF A01 
Akman Associates, Inc., Silver Spring, MD. 
Requirements-Based Restructuring of Army Mili- 
tary Occupational Specialties. 

Interim rept. May-Jun 90. 

D. Haught, A. Akman, and D. L. Finley. Apr 91, 68p 
ARI-RN-91-42, 

Contract DAHC35-89-D-0028 


In 1988, the U.S. Army Signal Center requested a fo- 
cused examination of Military Occupational Specialty 
(MOS) restructuring issues in the Army’s Signal 
Branch. Phase one of this effort focused on oper- 
ations-based MOS restructuring at the personnel pro- 
ponent level. This first document of phase two will 
extend this effort into requirements-based restructur- 
ing that occurs as part of developing and fielding new 
doctrine, organizations, or equipment systems. This re- 
search note establishes the baseline for requirements- 
based MOS restructuring using new equipment specifi- 
cations as the triggering mechanism for restructuring. 
The baseline is drawn in terms of existing policies, 
practices, and methods used by Army combat devel- 
opers to determine MOS structure needs. This docu- 
ment provides the foundation for identification and de- 
velopment of methods to improve requirements-based 
MOS restructuring at the training center or service 
school level. 


156,417 

AD-A236 676/3/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Implementing Strategy in a Budget: A Model for 
the Coast Guard Reserve. 

Master’s thesis. 

C. D. Bromund. Jun 90, 92p 

Availability: Document partially illegible. 


This thesis discusses the management strategy of the 
Coast Guard Reserve; it examines the formulation and 
implementation of strategy. A model to develop and 
implement strategy is proposed, which defines the role 
of the budget in this strategic management process. 
The recent strategy of the Coast Guard Reserve is 
analyzed using this model. This analysis seems to indi- 
cate that the Coast Guard Reserve had no explicit 
strategy in the 1980’s; however, the Reserve did exe- 
cute an implicit strategy as inferred from its actions. 
This implied strategy enjoyed varying degrees of suc- 
cess depending on the criterion of evaluation. Where 
the criterion shows limited success, | recommend solu- 
tions to the various problems. A principle solution in- 
volves, the Coast Guard Reserve expanding and for- 
malizing the strategic process, including the use of the 
budget as a means to that end. 


156,418 

AD-A236 689/6/GAR PC A03/MF A01 
Naval War Coll., Newport, Rl. Dept. of Operations. 
Readiness 2000-Depot Maintenance Deep Strike. 
Final rept. 

J. G. Hill. 11 Feb 91, 39p 


The Army’s Strategic Logistic Program (SLP) is an um- 
brella concept designed to enhance the commander’s 
ability to make timely tactical/operational and logistic 
management decisions and to improve the respon- 
siveness of logistic support to customers. It is a long- 
term initiative, with near and mid-term goals designed 
to define functional logistics requirements for operat- 
ing the Army logistics system to the year 2010 and 
beyond. SLP initiatives are focused on improving the 
current systems and on Sy developing, and im- 
— processes that transform the present sep- 
arate retail and whole supply systems into a single in- 
tegrated network. In the near term, the SLP calls for 
consolidation and integration of wholesale and retail 
functions, including execution of efficiency enhance- 
ments mandated by the recent Defense Management 
Report (DMR) process. A major initiative included in 
the SLP is the conversion of depot-level reparables to 
stock funding. This phased effort reduces a funding 
layer, passes full cost for items on the customers, and 
will be fully implemented in 1992 throughout the De- 
partment of Defense. 
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156,419 
AD-A236 693/8/GAR J 
Naval War Coll., Newport, Ril. Dept. of Operations. 


156,422 


Reliability Centered Maintenance. 
Final rept. 
R. E. Love. 21 Jun 91, 32p 


This paper addresses the requirement for Reliability 
Centered Maintenance (RCM) in fielded weapon sys- 
tems. While RCM is incorporated into developing 
weapon systems through the Logistics Support Analy- 
sis (LSA) process, it is not fully utilized in the post pro- 
duction process. Systems fielded with the benefit of 
RCM are not routinely revisited to ensure that the in- 
herent reliability is being achieved. Preventive mainte- 
nance tasks are ified, primarily as a result of user 
response and not through the integrated use of usage 
data and viable engineering analysis. The use of Reli- 
ability Centered Maintenance as an alternative mainte- 
nance strategy, service wide, is recommended to 
ensure that the inherent reliability of a weapon system 
is realized at minimum cost. 


156,420 

AD-A236 721/7/GAR PC AO6/MF A01 
Military Traffic Management Command Transportation 
Engineering Agency, Newport News, VA. 

T for Better lity. 

Mar 91, 118p Rept no. MTMCTEA-PAN-70-1 

Su rept. no. MTMCTEA-PAM-70-1, dated Oct 
87, AD-A194 522. 


Properly applied transportability engineering is essen- 
tial to the deployment of Army equipment. An item of 
equipment is of little value if it cannot be transported 
rapidly and efficiently to where it is needed. This pam- 
phlet is a guide to transportability. It is intended for ev- 
eryone interested in transportability: decision makers, 
materiel developers, combat developers, equipment 
designers and user, logisticians, and transporters. It is 
not designed to make you an instant transportability 
expert, but to help you understand the Engineering for 
Transportability program and the various transport 
modes. Transportability is the inherent capability of 
materiel units to be efficiently moved by existing or 
planned transportation assets. 


156,421 

AD-A236 724/1/GAR PC A08/MF A01 
Air Force Acquistion Logistics Center, Wright-Patter- 
son AFB, OH. 

Product Performance Agreement Guide. 

1 Nov 85, 158p 


Product Performance Agreements (PPAs) are required 
to be considered, for weapon system production con- 
tracts, by title 10 section 2403 of the United States 
Code. The objective of a PPA is to deliver an effective 
and available weapon system to the Combat Com- 
mander by providing the system manufacturer with a 
suitable incentive to assume increased responsibility 
for post delivery performance. PPAs normally respon- 
sibility for post delivery performance. PPAs normal 
provide financial incentives -- positive and negative -- 
in order to motivate the contractor to deliver reliable 
and maintainable products. The Government should 
not be paying a second time for performance we rea- 
sonably expected to achieve under the basic contract. 
Actually the PPA provides specification enforcement 
when system field performance is below what was re- 
quired. Pricing the PPA is used to assess cost effec- 
tiveness and to monitor the expected cost increases 
due to the contractor’s additional risk. The objective of 
this guid is to provide the acquisition team with basic 
information about the PPA process. 


156,422 

AD-A236 753/0/GAR PC A09/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Defense Acquisition: Observations Two Years 
After the Packard Commission. Volume 2. Back- 


. A. Bicksler, J. R. Fox, M. Gilligan, R. P. Hilton, and 
J. R. Transue. May 89, 180p IDA-R-347-VOL-2, IDA/ 
HQ-88-33952 
Contract MDA903-89-C-0003 
See also IDA-R-347-VOL-1, AD-A205 278. 


The 1986 Packard Commission report recommended 
changes in the defense acquisition process to reduce 
development times and costs and to produce weapons 
better suited to war fighters’ needs. These recommen- 
dations included restructuring the acquisition organiza- 
tion, improving the work force, overhauling the acquisi- 
tion decision-making process, and reforming regula- 
tions. The Office of the Under Secretary of Defense for 
Acquisition requested this study to help inform the next 
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administration about the current status of acquisition 
reform: what has been tried, what is working, and what 
isn’t. It asked IDA to review developments within the 
Department in the last two years, to provide a progress 
report on acquisition reform, to make observations on 
the current status of the acquisition process, and to 
recommend priorities for further actions. Volume | of 
this report summarizes IDA’s findings and recommen- 
dations. IDA provides an assessment of the extent to 
which DoD has implemented the kind of management 
that the Packard Commission advocated. It notes sev- 
eral improvements but concludes that DoD has not yet 
made the fundamental changes required to implement 
the Commission’s basic philosophy. IDA recommend- 
ed actions in several areas in the next administration: 
organization, decision-making, personnel and procure- 
ment practices. Volume |! contains background papers 
that provide an in-depth examination of selected 
issues in support of these recommendations. 


156,423 
AD-A236 757/1/GAR MF A01 
a Force Office of Scientific Research, Bolling AFB, 


Research Proposal Quarterly Status Report. 
Quarterly rept. 

Apr 91, 73p AFOSR-TR-91-0534, 

Availability: Microfiche copies only. 


This report is designed to inform other Government 
sponsoring agencies of the proposals received by the 
AFOSR and the action taken on these proposals. 
Readers must keep in mind that declined proposals 
should not necessarily be considered as scientifically 
unacceptable; many declinations result from a lack of 
funds or as a result of special programmatic emphasis. 
This Quarterly Status Report, published in March, 
June, September, and December, lists all the research 
proposals received by AFOSR in the previous six 
months along with the action taken (Initiated, Declined 
or Withdrawn) on each report. The report is divided 
into two parts. The Institution index lists proposals al- 
phabetically by institution. This is followed by a more 
detailed listing by Directorate, and by Program Manag- 
er within the Directorate. 


156,424 

AD-A236 774/6/GAR PC A19/MF A03 
Department of the Air Force, Washington, DC. 
Proposed Relocation of the 37th Tactical Fighter 
Wing and Other Tactical Force Structure Actions. 
9 May 91, 428p 


The United States Air Force proposes to relocate the 
37th TFW from Tonopah Test Range(TTR), Nevada, 
to Holloman AFB, New Mexico, and other force struc- 
ture actions at Holloman AFB, New Mexico. The final 
EIS assesses the potential environmental impacts of 
four alternatives affecting TTR, Holloman AFB, Nellis 
AFB, and affected communities in New Mexico and 
Nevada. The preferred action would relocate the 37th 
TFW and the GAF to Holloman AFB while inactivating 
the 49th TFW at Holloman AFB. This is a subset of the 
Holloman alternative in the Final EIS. This action will 
results in significant adverse socioeconomic impacts 
that result in moderate land-use impacts in the vicinity 
of Tonopah. The 37th TFW’s F-117A nighttime aircraft 
operations are not expected to significantly impact 
people or biota due to the altitudes flows. Although the 
Holloman alternative introduces GAF aircraft noise on 
modified Military Training Routes in southeastern New 
Mexico and western Texas, the preferred action is not 
expected to have significant adverse impacts. All re- 
maining impacts to Holloman AFB are negligible or 
beneficial. Impacts to resources in the vicinity of Nellis 
AFB are oe weet The USAF is scheduled to sign 
the Record of Decision on June 17, 1991. 


156,425 

AD-A236 779/5/GAR PC A04/MF A01 
Texas Univ. at Austin. Center for Cybernetic Studies. 
Measuring the impact of Advertising on Army Re- 
cruiting: Data Envelopment Analysis and Advertis- 
ing Effectiveness. 

Final rept. 8 May 89-31 Jul 9! 

A. Charnes. Jul 90, 75p CCS-~ S56, USAREC-SR-90-2, 
Contract DAF15-87-D-0144 


The objective of this study was to initiate evaluation of 
the effectiveness of Army advertising. The study em- 
ployed Data Envelopment Analysis (DEA) and goal 
programming methodologies to (1) enhance the exist- 
ing DEA-based mission model, (2) initiate analysis of 
further advertising variables, and (3) thereby obtain a 
basis for a future media-allocation model. The objec- 
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tives were attained and software was provided and im- 
plemented on USAREC machines and successfully 
run by USAREC personnel in at least four demonstra- 
tions as well as in current in-house utilizations. 


156,426 

AD-A236 802/5/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 
Procurement Management Reviews: An Analysis 
of the Most Recurring Discrepancies for Small Pur- 
chase Operations. 

Master’s thesis. 

B. F. Gray. Jun 90, 84p 


Various Naval Field Activities are granted procurement 
authority from the Naval Supply Systems Command 
(NASUP)_or Naval Regional Contracting Centers 
(NRCC). The granting activities (NAVSUP) or NRCC) 
are required to do periodic reviews of these activities in 
order to ensure that the rules, regulations and proper 
procedures are being followed. During these Procure- 
ment Management Reviews (PMR) many of the same 
discrepancies continue to appear. These thesis ana- 
lyzes 50 PMRs conducted by NRCC, San Diego, in 
1989. It reveals 16 common discrepancies, discusses 
why buyers and reviewers felt they occurred and rec- 
ommends actions that will reduce their occurrence. 


156,427 

AD-A236 805/8/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Evolution of Logistics: Supporting NATO’s Multi- 
national Corps. 

Study project. 

C. A. Seland. 15 Feb 91, 84p 


Coalition warfare is the accepted norm of the twentieth 
century, but coalition logistics is frowned upon as a dis- 
tasteful by-product of multinational cooperation. 
During World War II and Korea, the industrial base in 
the United States was so productive that American 
materiel supplied to its allies directly influenced the 
outcome of the wars. The Americans wished to main- 
tain their predominance in the international trade of 
military materiel--hoping to achieve economic and po- 
litical advantages--but the resurgent economies in 
Western Europe were able to produce the major items 
of military equipment which were needed. The Europe- 
an perspective of defense, focused towards the 
Warsaw Pact, generated logistical support systems 
which ran west from the mother country, to the east 
where the forward deployed units were located. Ameri- 
can defense was more broad-based considering its 
worldwide responsibilities. With the recent demise of 
the Warsaw Pact and the reduced threat, NATO 
wishes to field multinational corps which will somehow 
overcome the dichotomy of nonstandard equipment 
and support systems. A review of the logistical posture 
of NATO and an accumulation of opinions from re- 
spected military logisticians leads the author to con- 
clude that the multinational corps can be logistically 
sustained in combat if, and only if, the key recommen- 
dations contained herein are adopted. 


156,428 

AD-A236 806/6/GAR PC A06/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army Acquisition Management: A Quest for Excel- 
lence or a Tilting of Windmills. 

Study project. 

H. |. Jehan. 12 Apr 91, 101p 


In 1986, the President’s Blue Ribbon Commission on 
Defense Management (Packard Commission) pub- 
lished A Quest for Excellence, Final Report to the 
President. Subsequently, National Security Directive 
219 directed implementation of the recommendations 
in the report and the Goldwater-Nichols Act incorpo- 
rated many of the recommendations into law. This 
study examines one aspect of the Commission’s 
report, Acquisition Organization and Procedures, and 
addresses how well the Army has implemented the 
spirit as well as the content of the recommendations. A 
structured questionnaire was sent to the 318 person- 
nel who had served as Program/Project/Product Man- 
agers since employed by the government in November 
1990. A total of 255 responded. The study concluded 
that neither the spirit nor the content of the Packard 
Commission recommendations has been implemented 
by the Army. The major findings include: the organiza- 
tional structures and procedures recommended by the 
Commission added to, rather than replaced, the old 
way of doing business; the changes neither added sta- 
bility, nor streamlined reporting; better and earlier co- 
ordination was found to be needed between the acqui- 


sition and testing communities; and the inability of the 
war fighter to defend requirements precludes effective 
acquisition reform. 


156,429 

AD-A236 816/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army Construction Policy: An Historical Analysis. 
Military studies program 8 Aug 90-5 Apr 91 

W. J. Cunningham. 5 Apr 91, 47p 


The Department of the Army is responsible for two 
large construction programs: the Corps of Engineers 
Civil Works Program and the Military Construction, 
Army Program. The policies governing these programs 
are formulated in the offices of two different Assistant 
Secretaries of the Army. Dividing policy responsibilities 
generates additional overhead and creates artificial or- 
ganizational boundaries that inhibit taking full advan- 
tage of the mutually supporting nature of the two pro- 
grams. The approach used in this study is an historical 
analysis of the two construction programs and the as- 
sociated policy apparatus. Based upon historical anal- 
ysis, the author determines that policy responsibilities 
for the two construction programs can and should be 
combined under one Assistant Secretary of the Army. 


156,430 

AD-A236 822/3/GAR PC A04/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Development of a Combat Service Support Data 
Collection System for Tactical U.S. Army Training. 
Final rept. Mar-Jun 90. 

A. N. Hamza. Jan 91, 66p Rept no. ARI-RN-91-25 


The Army Lessons Learned Program (ALLP) aims to 
use past Army training and wartime experience to im- 
prove combat effectiveness by correcting combat rele- 
vant deficiencies in doctrine, training, materiel, organi- 
zation, and leadership. Unit training data for the 
Combat Service Support (CSS) Battlefield Operating 
System (BOS) does not fully support lessons learned 
analysis. This report describes a methodology and 
action plan for developing a CSS data collection 
system usi a data from the Army Combat Training 
Centers (CTC) and other training exercises. This R and 
D project is a cooperative effort with Training and Doc- 
trine Command proponents. The methodology was 
presented to and supported by the Army logistics com- 
munity during a workshop. Data requirements (derived 
from issues) were identified for each CSS school. For 
each issue, initial development of supportive critical 
tasks and measures of performance (MOP) were ac- 
complished. Further, organizations systematically col- 
lecting CSS data were presented to the group. 


156,431 

AD-A236 864/5/GAR PC A03/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Worldwide U.S. Active Duty Military Personnel 
Casualties, October 1, 1979 through March 31, 


1991. 
31 Mar 91, 42p Rept nos. DIOR/M07-91/02, M07 


This publication provides data on worldwide active 
duty yee | personnel casualties as reported during 
the period October 1, 1979 through March 31, 1991. It 
is intended to provide summary information for the 
Office of the Secretary of Defense and various other 
Department of Defense (DoD) and Federal Govern- 
ment offices. Starting with Fiscal Year 1991, an annual 
list of active duty military personnel who died since Oc- 
tober 1, 1979, will be available which contains data on 
military service, name, rank/mos, date of death, and 
home of record. This listing entitled, ‘Worldwide U.S. 
Active Duty Military Deaths, Alphabetical Index by 
Name (ST33),’ is available each fiscal year. 


156,432 

AD-A236 866/0/GAR 

RAND Corp., Santa Monica, CA. 
Perestroika and Change in Soviet Weapons Acqui- 
sition. 

Interim rept. 

A. J. Alexander. Jun 90, 109p Rept no. RAND/R- 
3821-USDP 

Contract MDA903-90-C-0004 


This report reviews two major issues. The first is the 
application of defense industry resources to civilian 
uses--commonly called conversion. This review places 
the ongoing process in a broader economic, organiza- 
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tional, and political context. However, since the proc- 
ess continues to unfold, often in unplanned ways, 
some guidelines are given for evaluating the shifting 
picture of Soviet behavior. The second issue involves 
the effects of contemporary weapons technology and 
complexity on the ability of the Soviet Union to design, 
develop, and produce military systems that meet the 
requirements of the military. 


156,433 

AD-A236 867/8/GAR PC A05/MF A01 
RAND Corp., Santa Monica, CA. 

Effectiveness of Interactive Videodisc in Army 
Communications Training. 

Interim rept. 

J. D. Winkler, and J. M. Polich. Nov 90, 89p Rept no. 
RAND/R-3848-FMP 

Contract MDA903-90-C-0004 


As the technical sophistication of military weapon and 
support systems has increased, the services have 
sought new ways to use technology to train for more 
complex tasks. Prominent among new training tech- 
nologies is interactive videodisc (IVD) technology, 
which links a microcomputer and laser videodisc to 
provide interactive instruction with high-resolution 
video displays. This report documents two RAND stud- 
ies of Army IVD applications, employing rigorous ex- 
perimental designs and post-experimental perform- 
ance assessments to evaluate the effects of alterna- 
tive uses of IVD in Army communications training. The 
report describes the conditions under which IVD tech- 
nology can be beneficial in two common applications: 
as a supplement to existing training, or as a substitute 
for more expensive resources. 


156,434 

AD-A236 891/8/GAR PC A03/MF A01 

Army Tank-Automotive Command, Warren, MI. 

-— Base Simulation Test of the M840E1 Dolly 
t. 


Final rept. Aug-Dec 90. 
A. M. Kurec. Dec 90, 35p Rept no. TACOM-TR- 
13521 

This report describes the testing of the modified 
M840E1 dolly set in the Physical Simulation Laborato- 
ry at TACOM. A motion base simulator was designed, 
assembled, and utilized to produce motion on the dolly 
set. This motion represents typical terrain/speed sce- 
narios encountered by dolly sets. The test plan execut- 
ed followed the initial production test of the M840 dolly 
set. The M840 dolly set consists of one front and one 
rear, two-wheeled dollies designed to pick up and 
transport various shelters which are extensively used 
by the Air Force as repair, maintenance, and storage 
shops. 


156,435 

AD-A236 897/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

USTRANSCOM Reorganization. 

Study project. 

C. L. Engstrom. 30 Apr 91, 37p 


The form and functions of USTRANSCOM have been 
debated since even before its inception. NIFTY 
NUGGET, a Joint Chiefs of Staff (JCS) command post 
exercise (CPX) in the fall of 1978 clearly identified the 
need to consolidate wartime mobilization and depioy- 
ment planning. This led to the creation of the Joint De- 
ployment Agency (JDA). Its job was to integrate the 
automated data processing (ADP) systems and de- 
ployment planning of the transportation operating 
agencies (TOAs). JDA had only the authority to coordi- 
nate. It could not compel the TOAs to comply. There 
were numerous studies and recommendations to form 
a unified transportation command. The last of these, 
the President’s Blue Ribbon Commission on Defense 
Management finally led to the formation of USTRANS- 
COM in October 1988. USTRANSCOM’s mission was 
wartime planning and execution. In peace time the 
TOAs under the service departments operated the De- 
fense Transportation System (DTS). Exercise PROUD 
EAGLE 90, another mobilization and deployment exer- 
cise revealed continuing problems in traffic manage- 
ment and integration of ADP systems. Additionally the 
Office of the Secretary of Defense (OSD) Comptroller 
review of the Vander Schaaf (Deputy DOD IG) recom- 
mendations in July 1990 and a Defense Management 
Review (DMR) on consolidation of USTRANSCOM 
and its components caused CINCUSTRANSCOM to 
recommend sweeping changes. In November 1990 
the Chairman and JCS approved most of the recom- 
mended changes. This paper traces the history of US- 
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TRANSCOM, outlines the recommended and ap- 
proved changes, and analyzes their impact. The con- 
Clusion is that USTRANSCOM is headed in the right 
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AD-A236 908/0/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Evaluation and Comparison of the Army’s Acquisi- 
tion Plans for Two Tactical Command Control and 
Communications Systems: Mobile Subscriber 
Equipment and Single Channel Ground and Air- 
borne Radio System. 

Master’s thesis. 

D. F. Williams, and R. |. Ebener. Jun 90, 66p 


This thesis evaluates the Acquisition Plans of two US 
Army Command, Control and Communications (C3) 
systems: Mobile Subscriber Equipment (MSE) and the 
Single Channel Ground and Airborne Radio System 
(SINCGARS), both of which are components of the 
poe Tactical Command and Control System 
(ATCCS). The study examines the defense acquisition 
process through the comparison of the Acquisition 
Plans and lessons learned for these two programs, 
and determines if there is an optimal strategy for the 
Army to use when acquiring tactical C3 systems. An 
analysis of the strengths and weaknesses of the two 
Acquisition Plans, and an evaluation of the similarities 
and differences of two programs, concludes that the 
MSE Acquisition Plan proved more successful than its 
SINCGARS counterparts because of its Non-Develop- 
mental Item approach. This study recommends maxi- 
mum use of the NDI strategy for acquiring C3 systems 
whenever possible. 
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AD-A236 910/6/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Analysis of the Relative Productivity of Officers 
from Different Accession Sources. 

Master’s thesis. 

M. J. Foster. Jun 90, 81p 


This thesis compares the relative productivity of Naval 
Officers from the U.S. Naval Academy, Naval Reserve 
Officer Training Corps (NROTC), and Officer Candi- 
date School (OCS). This is accomplished by creating a 
performance index for each individual based on officer 
fitness reports. The effects of commissioning source 
on performance are evaluated using multivariate ana- 
lytical techniques. The results of the empirical analysis 
support the conclusion that Naval Academy graduates 
outperform NROTC or OCS graduates based on the 
measures used in this thesis. However, the magnitude 
of performance differences across commissioning 
source were small. Differences in performance were 
also found between year groups and for those officers 
who held warfare or engineering qualifications versus 
those who did not. It is recommended that further re- 
search be conducted on the marginal costs of each 
officer commissioning source to assist the Navy in 
making informed decisions concerning the future of 
commissioning programs. 
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AD-A236 913/0/GAR PC A08/MF A01 
Naval Postgraduate School, Monterey, CA. 

Civilian Substitution for Military Personnel: An 
Analysis of the Issues. 

Master’s thesis. 

B. S. Kose. Jun 90, 166p 


Efficient manpower utilization is essential to minimizing 
the cost, and a key element in that is the maintenance 
of the optimum balance between civilian and military 
manpower resources. Economic efficiency dictates 
that as the cost of military personnel begin to rise rela- 
tive to the cost of direct hires, the Services would have 
an incentive to increase the use of direct hires, and 
vice versa. In our empirical analysis, results indicate 
that although DoD responded correctly to factor price 
changes measured in current dollars, DoD did not re- 
spond to changes in the real price of civilians. It should 
have substituted military personnel for civilians as the 
real price of civilians increased. In addition to the data 
analysis, this research reviews the issues on the con- 
cept of military-to-civilian conversions, determines the 
advantages and disadvantages of such conversions, 
examines the associated factors and their impact, and 
investigates the premise that such conversions could 
be detrimental to the military’s mission even though 
they may be cost-effective. 
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156,442 


Army War Coll., Carlisle Barracks, PA. 

DOD Materiel Acquisition: Level Problems Require 
High Level Cures. 

Study project. 

D. L. Ahearn. 15 Apr 91, 70p 


Approximately $117.9 billion of the $292.9 billion 
annual D budget is allocated to acquisition pro- 
grams. It has been estimated that for every $1.44 ex- 
pended, the government receives only $1.00 of goods 
and services in return. In other words, inefficiencies 
account for in excess of $36 billion in lost purchasing 
power each year. The Congress has attempted to cure 
the ills of acquisition by legislating the DOD process to 
perfection . But like earlier DOD initiatives, the Con- 
gress attempted cures through piecemeal legislation. 
As a result, the acquisition process is still an inefficient 
bureaucratic mess. Major problems with the process 
were solicited from a cross-section of key players in 
the acquisition community--from industry, project man- 
agement offices, and government agencies directly af- 
filiated with defense acquisition. Based on recommen- 
dations, insights, experiences, and research, the 
author provides recommendations for how to improve 
the acquisition process. Success of this proposal rests 
with the willingness of the Executive and Legislative 
Branches to commit jointly to a comprehensive pro- 
gram of reform. There is precedence--in 1990 the Ad- 
ministration and the Congress negotiated a cap to the 
FY1991-1995 budget to reduce the effects of the na- 
tional deficit. 
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AD-A236 935/3/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Cost Analysis for Deciding Service Levels in 
Korean Army with a Constraint for Single Period. 
Master’s thesis. 

C. K. Yoo. Jun 90, 57p 


Since 1953 there has been a fierce military competi- 
tion between the Republic of Korea (ROK) and the 
Democratic People’s Republic of Korea (DPRK). The 
DPRK has committed over 10% of its GNP since 1963 
to defense expenditures, whereas, the ROK has spent 
a relatively small portion (3-6%) of GNP over the same 
period. Because the U.S. plans to withdraw from the 
ROK in the near future, a heavy burden will be imposed 
upon the South Korean government to maintain its na- 
tional defense. The U.S. withdrawal will result in the 
delay of achieving a military balance in the Korean Pe- 
ninsula. Under these conditions, it becomes essential 
to find the most efficient allocation of the defense 
budget so as to get the most high-tech weapons, and 
achieve military balance with the DPRK at the soonest 
possible time. The purpose of this thesis is to compute 
the service levels for critical items with the present 
budget and to determine whether the budget is used 
effectively in the ROK Army. Cost analysis methods 
are used to solve the problem. An application of this 
methodology is shown with an illustration. This analy- 
sis shows that different items call for different service 
levels. 
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AD-A236 939/5/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 

Marine Corps Financial Management Officer Train- 
ing in the 1990’s. 

Master’s thesis. 

J. J. Mellon. Jun 90, 126p 


This thesis evaluates the adequacy of the current train- 
ing programs provided to Marine Corps financial offi- 
cers with the primary Military Occupational Specialty 
(MOS) 3404. Using the responses from a financial 
training questionnaire which was distributed to Marine 
financial officers, and interviews with selected senior 
financial officers. The thesis explores how training pro- 

rams can be enhanced to best prepare these officers 
or the 1990's. This research concludes that: (1) Finan- 
cial officers will need to be versatile to deal with the 
changing financial systems in the 1990’s. (2) The Fi- 
nancial Management Officers Course can be improved 
by adding a supervisory perspective of disbursing and 
exposure to the other financial management areas. (3) 
The Marine Corps Practical Comptrollership Course 
should be targeted at officers with approximately three 
years experience and an advanced course should be 
developed. (4) More intra-MOS training should be en- 
couraged. 


156,442 
AD-A236 944/5/GAR 


PC A07/MF A01 


October 15,1991 247 





MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Naval Postgraduate School, Monterey, CA. 

Contract Administration of Indefinite Delivery 
Type Contracts (IDTCS) by Contracting Officer's 
Technical Representatives (COTRS). 

Master’s thesis. 

V. V. Moore. Jun 90, 139p 


Contracting Officer's Technical Representatives 
(COTRs) are assigned by the contracting officer to pro- 
vide technical direction/clarification and monitor In- 
definite Delivery Type Contract (IDTC) performance at 
the location where the contractor performs services. 
This type of service contract frequently has a vague 
statement of work (SOW) and can employ either fixed 
price or cost reimbursable delivery orders. The stability 
and effectiveness of the COTR work force which ad- 
ministers these service contracts is b prowe enhanced 
by proper qualification standards and training; howev- 
er, the more training philosophy is only one way to rein- 
state the intent of the COTR program. This study will 
examine current Department of the Navy (DON) and 
Naval Supply Systems Command (NAVSUP) policies, 
guidance, and practices pertaining to the implementa- 
tion of the COTR work force in the administration of 
IDTCs and suggest ways the program can be improved 
at West Coast Navy Field Contracting System (NFCS) 
activities. 
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AD-A236 977/5/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Strategic Homeporting a Tactical Perspective. 
Final rept. 

R. A. Coburn. 11 Feb 91, 23p 


Strategic Homeporting as a concept is not new. Naval 
planners saw the value of having naval stations on 
every coast since before WW |. The concept has also 
not been without controversy since that time, and pro- 
ponents and opponents of the program today are argu- 
ing points that were argued almost 80 years ago. The 
arguments, for or against, never fully concentrated on 
the tactical level, or the level from which the actual war 
fighters had to deal. The arguments were either nation- 
al strat of policy related and more often than not 
were influenced by money in one way or another. 
Today, because of budget constraints and the corre- 
sponding reduction in forces, the war fighter, the CINC 
for the purpose of this paper, has to respond to crises 
in his AOR with fewer and less forward deployed 
assets than was the case just a few years ago; so any 
increase in flexibility greatly increases the chance for 
success of his mission. The Strategic Homeport Pro- 
ory along with the advent of the BB SAG, gives the 

INC an added measure of flexibility to respond to 
crises within his AOR and greatly increases his chance 
for success. 


156,444 


AD-A236 979/1/GAR 

RAND Corp., Santa Monica, CA. 
Reserve Accessions among Individuals with Prior 
Military Service: Supply and Skill Match. 

Interim rept. 

M. S. Marquis, and S. N. Kirby. Oct 89, 75p Rept no. 
RAND/R-3892-RA 

Contract MDA903-90-C-0004 


PC A04/MF A01 


This report analyzes the accession behavior of enlist- 
ees who have had prior military service either on active 
duty or in reserve service. For two reasons, this report 
focuses on the accession behavior of prior service re- 
servists who served in the Active Army or in the Army 
Reserve and Army National Guard. First, these reserv- 
ists account for the largest number of separations; in 
addition, over 60 percent of prior enlisted accessions 
are to one of the two Selected Reserve Army compo- 
nents. Second, these components have also tradition- 
ally had relatively greater problems in meeting their 
end-strength requirements and with shortages in dif- 
ferent skills, areas, and units. A primary objective of 
this report is to determine which policies appear to in- 
crease accessions among prior service personnel, 
with special emphasis on reserve pay and affiliation 
bonuses. 
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ny Dynamic Analysis Model (ADAM) for Air 
Force Enlisted Personnel: User’s Guide. 

Interim rept. 

W. T. Mickelson, and C. P. Rydell. Dec 89, 57p Rept 
no. RAND/N-3020/1-AF 

Contract F49620-91-C-0003 


The Aggregate Dynamic Analysis Model (ADAM) 
projects active duty Air Force enlisted personnel and 
their budget costs that will result from user-specified 
management actions and background economic con- 
ditions for 12 years into the future. These projections 
are for the aggregate force (total across all specialties) 
by pay ee. years of service, and category of enlist- 
ment. The management actions include accessions, 
reenlistment bonuses, early releases, early reenlist- 
ments, promotions, and involuntary separations. The 
background economic conditions controlled for by the 
model include civilian unemployment rate, ratio of mili- 
tary — to civilian wages, and the Consumer Price 
Index. This user’s guide volume describes what the 
model does, explains how to run the model, and gives 
example input and output screens. A companion 
volume, N-3020/2, presents technical documentation 
for ADAM. 
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Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Key Issues in the Application of Existing Conven- 
tional High Speed Railroad Technologies to Mobili- 
zation. 

Final rept. 

D. E. Plotkin. Apr 91, 57p Rept no. CERL-TR-M-91/ 
19 


The development of high speed passenger service (at 
or above 125 mph) has stimulated questions about the 
adoption of similar technology for Army mobilization 
and heavy freight traffic. This report identifies key 
issues involved in the application of high speed rail- 
road technology to mobilization. Topics considered in- 
clude: route alignment and track requirements, equip- 
ment (locomotive and car) design, power and energy 
needs, construction and maintenance costs, oper- 
ational and safety issues, and general technological 
challenges. This report compares characteristics of 
high speed and existing conventional services and dis- 
cusses the differing requirements for heavy freight and 
passenger transport. Also included are performance 
comparisons between a high speed French TGV-SE 
passenger train and an idealized (hypothetical) TGV- 
Style freight intended to carry M1 tanks. Hauling heavy 
freight at high speed presents substantial technical 
and economic challenges. The practical use of high 
speed trains for mobilization implies the need for a 
basic national high speed railroad network, much of 
which would require new construction. Thus, the con- 
siderable costs associated with high speed would 
conan be carefully weighed against the expected 
enefits. 
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Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Structures Lab. 

Evaluation of Rapid-Setting Concretes for Airfield 
Spall Repair. 

Final rept. 

L. D. Wakeley, T. B. Husbands, and C. L. White. Apr 
91, 83p Rept no. WES/TR/SL-91-4 

Contracts MIPR-N88-83, MIPR-N89-41 


Three commercially available, off-the-shelf, rapid-set- 
ting materials were evaluated for their potential as 
spall-repair concrete for Rapid Runway Repair (RRR). 
The three were a methyl methacrylate binder (Silikal 
R17AF), a magnesium phosphate mortar mix (Set-45), 
and a high-performance blended cement mortar mix 
(Pyrament 505). Each was extended 50 percent by 
mass with coarse aggregate for these tests. Test 
methods were chosen, or developed as required, to 
evaluate the performance of these three rapid-setting 
concretes in cold and wet conditions, as well as at 
room temperature. None of the materials performed 
ideally under all conditions. Silikal R17AF gives very 
high strengths in cold, dry conditions. But it bonds 
poorly to wet surfaces and loses much of its strength 
when mixed with wet aggregate. Pyrament 505 gains 
strength more slowly, especially at temperatures 
below 20 F, but it bonds consistently well under all 
conditions tested. The Set-45 product evaluated could 
not be tested at temperatures below 40 F, due to insuf- 
=~ strength even for removing specimens from the 
molds. 
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Aggregate Dynamic Analysis Model (ADAM) for Air 
— Enlisted Personnel: Technical Documenta- 
tion. 

Interim rept. 

W. T. Mickelson, and C. P. oo Dec 89, 172p 
Rept no. RAND/N-3020/2-A 

Contract F49620-91-C-0003 


This Note is the second of two volumes describing the 
= Dynamic Assessment Model (ADAM), 
which projects aggregate Air Force enlisted personnel 
(by category of enlistment, grade, and year of service) 
12 years into the future. The Note discusses the theory 
behind the model, describes the theory’s implementa- 
tion, and presents a complete description of the data- 
base. The companion volume, N-3020/1, contains a 
user’s guide for ADAM. 
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Effects of aircraft noise at Williams Air Force Base 
Auxiliary Field on residential property values. 

M. J. Morey. Nov 90, 28p ANL/EAIS/TM-44 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This report considers the environmental conse- 
quences of moving the flight training operations of the 
US Air Force’s 82nd Flying Training Wing from the aux- 
iliary airfield, Coolidge-Florence Municipal Airport 
(CFMA), to a more remote location in Pinal County, Ari- 
zona. It examines how actual noise from touch-and-go 
flights of T-37 aircraft and perceived (anticipated) 
noise affect the market value of residential property 
near CFMA. Noise, measured by a noise index, is cor- 
related with market values through a ——— analy- 
sis applied to a hedonic price model of the Coolidge- 
Florence housing market. Prices and characteristics of 
42 residential properties sold in 1987 and 1988 were 
used to estimate a perceived noise effect. The report 
finds that the coefficient on the measure of perceived 
noise, based on the noise exposure forecast (NEF) 
index, is statistically insignificant, even though the sign 
and value are consistent with those estimated in other 
studies. It concludes that current flights do not have a 
significant effect on residential property values, partial- 
ly because there is no housing near CFMA. This and 
larger studies indicate that flight operations at a new 
auxiliary airfield would not affect property values if run- 
ways were at least 12,000 feet away from housing. 12 
refs., 2 tabs. 
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Oak Ridge National Lab., TN. 
Evaluation of environmentally acceptable coal 
combustion technology to increase coal use at 
CONUS Air Force Base. 

F. L. Beason, R. M. Schilling, and J. F. Thomas. 
1991, 19p CONF-910659-19 

Contract AC05-840R21400 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 
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The purpose of this paper is to explain the findings of 
the investigative phase of the Air Force Coal Utilization 
Program. The objective of this program is to place the 
Air Force in compliance with the intent of the Defense 
Appropriations Act as it relates to using additional coal 
in Department of Defense (ODD) Continental United 
States (COINS) facilities. The topics that will be dis- 
cussed include: (1) the background of the legislation 
relating to this program and how the Air Force has ap- 
proached this program. (2) the findings and conclu- 
sions of the investigative phase of the program, and (3) 
the environmentally acceptable combustion technol- 
ogies that we considered. 4 refs. 3 tabs. 
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US Air Force SAC bomber base usage report. 

P. S. Winter. 1 Feb 91, 174p UCRL-ID-107231 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 





This report describes select individual U.S.A.F. SAC 
bomber base usage information. Airbase data for a 
least the period February, 1989, through January, 
1990, is correlated to present estimates for frequency 
of aircraft traffic at each base in terms of operations 
(Takeoffs and Landings), type of aircraft (Bomber, 
Tanker, Trainer, Fighter, Cargo, Helicopter, Civilian Air 
Carrier/Air Taxi, and General Aviation), and the 
runway used during the operation. Results of these es- 
timates are then analyzed to present expected base 
usage information. The method used to derive esti- 
mates of aircraft traffic is essentially through detailed 
analysis of two months weighted Instrument Flight 
Rules (IFR) tower strip records applied to daily traffic 
count records and airbase meteorological (runway 
status) records. The weighted proportionality of the air- 
craft type is then applied to the remaining months of 
traffic and runway data to derive estimates of the ex- 
pected airbase usage. Detailed explanation is present- 
ed for each step of the analysis methodology and, 
where feasible, standard deviation bounds are incor- 
porated into the presentation of results. 6 refs., 71 figs. 
(ERA citation 16:021499) 
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PB91-962600/GAR Standing Order 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

CALS-Contractor Integrated Technical Informa- 
tion Service (CITIS), Functional Requirements. 
Irregular repts. 

1991, open series 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication describes functional requirements for 
the Department of Defense’s (DoD’s) new Computer- 
aided Acquisition and Logistics Support (CALS) acqui- 
sition policy which gives preference to contractor infor- 
mation services and online access instead of data deli- 
verables. Contractor Integrated Technical Information 
Service (CITIS) addresses how DoD will buy informa- 
tion services instead of what form the deliverable will 
be in, whether paper or digital based. It defines things 
a contractor must do, such as planning, analysis, and 
submitting proposals, and things the service must do, 
such as managing data, and providing access to the 
data tailored to meet a government Concept of Oper- 
ations. 


Military Intelligence 
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VP Readiness System: Correlating Resources to 
Performance. 

Master’s thesis. 

M. J. Sakraida, and J. D. Heffernan. Jun 90, 118p 


For the last 45 years, Maritime Patrol Aviation (MPA) or 
Vp, as it has come to be known, has played a critical 
role in the nation’s defense. VP squadrons are among 
the few military assets which encounter Soviet forces 
daily through their ocean surveillance and missions. 
This thesis analyzes the current VP readiness system 
as a method for efficient and effective allocation of re- 
sources. It traces the funding for VP squadrons and 
discusses the training background of individual crews 
and their specific crew members. It describes the 
entire military readiness system and how the VP readi- 
ness system, as it is used today, relates to this system. 
The thesis develops a model to illustrate the relation- 
ships between resource usage and readiness within 
the VP community. Although several approaches to 
validate the current VP readiness system were made 
using this model, only limited significant relationships 
were found. Recommendations to improve the current 
VP readiness system are made based on the results 
obtained in testing the model. 
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Investigation into the Capability of Civil Satellites 
to Support Selected Operational-Level Imaging 
Requirements. 

Final rept. 

J. V. Painter. 11 Feb 91, 42p 


This paper examines the degree to which two hypo- 
thetical operational level imagery collection require- 
ments can be satisfied by current and future civil imag- 
ing satellites. It is asserted that the operational level 
commander is singularly bereft of imagery surveillance 
resources keyed to his unique theater perspective and 
that civil satellites may contribute to derived shortfalls. 
The intent is to familiarize the reader with the resource 
and to generate thought regarding potential use of the 
civil systems to support questions. Necessary back- 
ground information on the systems is provided and an 
analytic framework is developed. Key characteristics 
of the requirements in terms of imagery quantity, qual- 
ity and timeliness are evaluated against sensor per- 
formance specifications. The outcome suggests that 
integration of civil systems into operations is not a pan- 
acea. However, they are an essentially untapped re- 
source which present advantages in performance, 
cost, political issues and near term benefits when com- 
pared to more traditional solutions to unfulfilled re- 
quirements. 
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ULTRA: A Case Study. 

Study project. 

R. E. Miller. 2 Apr 91, 19p 


In 1939, shortly after Britain and France declared war 
on the Third Reich, the codename ULTRA was con- 
ceived by the British MI-6 (and later the United States) 
to denote sensitive intercept intelligence derived from 
cryptoanalysis. The British high frequency intercept ini- 
tiatives focused on Germany’s use of the Enigma 
cipher machine; a unit which the Third Reich thought 
to be totally secure and fullproof from foreign cryp- 
toanalysis attack. The case study is built on several 
books and articles about the advent of ULTRA and the 
Enigma machine and how sensitive intelligence was 
collected and disseminated throughout the allied 
forces during World War II. The books and articles in- 
corporated into this case study are listed in the end- 
notes and bibliography sections, at the end of the 
paper. The purpose fo this paper is to provide an in- 
sight into the greatest held secret of World War Il, the 
decryption of the German Enigma cipher machine. The 
decrypted text was classified using the Ultra designa- 
tor; the contents changed the course of the War, and 
provided the allies with advanced warnings regarding 
Hitler’s order of battle. 
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Intelligence Communications: Have We Put into 
Practice the Lessons Learned in Grenada. 

Study project. 

W. M. Loendorf. 5 Apr 91, 17p 


Lieutenant General James A. Williams (USA, RET.) 
was the Director, Defense Intelligence Agency, from 
1981 to 1985. During his tenure, he saw the United 
States involvement in Grenada and the very obvious 
communications problems that existed within the De- 
partment of Defense. In 1984, with the strong backing 
of Congress, General Williams announced the forma- 
tion of the Intelligence Communications Architecture 
(INCA) Project Office within his agency. He estab- 
lished goals in both the mid- and long-term, with the 
early 1990s as the expected time to see the benefit of 
the effort. The deployment of forces to Saudi Arabia in 
1990 provided an opportunity to see what progress 
has been made. The results of this study suggest that 
many of the same problems still exist. This paper is 
drawn from articles written by General Williams in 
1984, an oral history interview with him, plus a current 
look at the INCA program and the failures of intelli- 
ence communications during Desert Shield/Desert 
torm. The paper also projects the need to correct 
these continuing problems given the emerging doc- 
trine of AirLand Battle Future and the expectation of 
smaller forces and reduced forward deployment. 
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Naval War Coll., Newport, Ri. Dept. of Operations. 
ilitary-Media Relations: First Impressions of Op- 

eration Desert Shield. 

Final rept. 

K. S. Plato. Feb 91, 32p 


Military-media relations in Operation Desert Shield is 
analyzed by comparing how the media has been han- 
dled in recent military operations to Desert Shield. Past 
operations are reviewed to discern if the military is 
learning from these experiences so that a healthier en- 
vironment might be created for media coverage of the 
military. Military-media relations are reviewed in Oper- 
ation Urgent Fury, the Kuwaiti reflagging operation, 
and Operation Just Cause. Lessons | from 
those operations, in addition to the Sidie Panel, are ex- 
tracted to examine their applicability to Operation 
Desert Shield. The military-media relationship that de- 
veloped up to the termination of Operation Desert 
Shield is covered. In this regard, the military continues 
to make some of the same mistakes in dealing with the 
media, to include delaying media entry to the scene of 
the operation, lack of detailed planning regarding how 
to host the media during the operation, and a lack of 
regular briefings to keep the media aware of the 
progress of the operation. To solve these problems 
demands a close examination by DOD and each 
branch of service concerning their goals in media cov- 
erage of military operations. A process of educating 
the media must also be undertaken by the military. 
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Naval War Coll., Newport, Ril. Dept. of Operations. 

are the Carriers. Meeting Worid Wide Com- 
mitments with a Reduced Aircraft Carrier Force. 
Final rept. 
J. B. Read. 11 Feb 91, 32p 


The end of the Cold War has drawn national attention 
to the size and composition of the Navy. Eager to cash 
in on the ‘Peace Dividend,’ Congress appears intent 
on reducing the number of aircraft carrier battle groups 
(CVBG) and retiring all of the battleship battle groups 
(BBBG). This paper discusses an employment plan for 
as few as eight operational CVBGs and investigates 
meeting some commitments and emergencies with 
two new naval forces as substitutes for carrier and bat- 
tleship battle groups. Recommendations are made for 
placing up to seven aircraft carriers in a rotating ready 
reserve, —— LHAs and LHDs as part of VSTOL 
strike carrier battle groups (VSBG), and creation of 
Tomahawk configured Surface Action Groups (SAG). 
Implementation of these recommendations is de- 
signed to provide the nation with eighteen battle and 
action groups while achieving an overall force reduc- 
tion. 
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AD-A236 370/3/GAR PC A03/MF A01 
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— Invasion of Kentucky: A Campaign Analy- 


Final rept. 
L. G. Burgess. 11 Feb 91, 33p 


General Braxton Bragg’s campaign to invade Ken- 
tucky in 1862 is critically examined from a campaign 
planning perspective. Lessons learned are related to 
today’s campaign planning. After a summary of the sit- 
uation leading to the invasion, the factors and events 
leading Bragg through the unsuccessful conclusion 
are studied. The analysis of the campaign shows four 
major mistakes in the campaign planning. First, Bragg 
was not provided with strategic guidance from the gov- 
ernment at Richmond. Next, Bragg failed to establish 
unity of command over the forces with which he 
planned to execute his invasion. Third, Bragg failed to 
choose the proper objectives for the troops he had 
available. He failed to correlate the means to the an- 
ticipated ends. And finally, Bragg failed to make his 
supporting armies follow or conform to his plan. His 
subordinate, General Kirby Smith, forced Bragg to 
make changes in the campaign plan as a result of 
Smith’s independent actions. 
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U.S. Ground Forces in Germany: Missions for a Re- 
duced Force. 
i ept. 
D. A. Jones. 21 Jun 91, 43p 


This research paper is designed to define the oper- 
ational mission and options available for employment 
of United States ground forces in the Federal Republic 
of Germany in 1991. Since late 1989 Geopolitical 
events in Central Europe and South-west Asia have 
reshaped and redefined the post cold war world. Both 
conventional arms reductions and U.S. troop redeploy- 
ments have forced a reassessment of U.S. ground 
force employment in central Europe (CENTAG). This 
paper will focus on the current geopolitical environ- 
ment of Germany and how the reduced number of 
United States ground combat units may be employed 
at the operational level. Three operational plants for 
troop employments in Germany will be examined. | will 
conclude that even with the smaller number of avail- 
able forces on hand, United States forces can still 
= the defense requirements for NATO’s central 
ont. 
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AD-A236 449/5/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Maritime interdiction: The Evolution of a Strategy. 
Final rept. 

R. E. Morabito. 11 Feb 91, 30p 


The strategy of blockade is recognized as a belligerent 
action that has been successfully used to affect an ad- 
versary’s warfighting ability by denying him the oppor- 
tunity to resupply his war effort. The advent of modern 
technology, coupled with the maturation of the peace- 
keeping activities of international organizations has 
oe credence to this strategy as a method of peace- 

| coercion rather than strictly a belligerent right. It has 
evolved from its introduction as a maritime siege by the 
Dutch in 1584, to its use as a method to attempt to pry 
Iraq out of Kuwait in 1990. Thus, this viable tactic is a 
powerful tool to be added to the military strategist’s 
repertoire in meeting the challenges of low level and 
regional conflicts. It poses a challenge to international 
and interservice operability that must be met by military 
planners. The study of current operations can be of 
invaluable help in creating standard operating proce- 
dures for the future use of this creative method of inter- 
national coercion. 


156,462 

AD-A236 484/2/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. 

Armored Cavairy Regiment in the 1990s: Time to 
Restore the Eyes and Ears of the Corps Com- 
mander. 

Final rept. 

M. D. Daniels. 21 Jun 90, 24p 


This paper addresses an apparent conflict between 
the doctrinal missions of the US Army’s Armored Cav- 
alry Regiment (ACR). Its primary mission is to perform 
reconnaissance and security for the Corps command- 
er. In practice, however, the ACR is more often em- 
ployed in an economy-of-force role, tasked to attack or 
defend much like any tank or mechanized infantry bri- 
gade. Although the ACR is organized and equipped as 
a heavy, combined arms force, this only encourages 
the commander to wrongly commit his scouts to deci- 
sive battle. This concept that the cavalry should have 
to fight for information can only result in the loss of the 
commander's eyes and ears -- a potentially fatal mis- 
take at any level of conflict. The author recommends 
strictly limiting the cavairy’s mission to reconnaissance 
and security and, to enhance its currently poor scout- 
ing capability as well as preclude its continued misuse, 
organizi and et it as a light armored 
( led) force optimized for mobility and stealth. 
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Cuba: The Successful Insurgency. 
Study project. 
S. Hildebrandt. 1991, 54p 


The Cuban Revolution of the mid-1950’s represents a 
classic case study of insurgent warfare in which nei- 
ther the government in power nor the rebel element in 
opposition were controlled or supported by external 
entities. The conflict between a dictator and a rebel 
focused on the legitimate right to govern the people of 
Cuba. This author saw legitimacy as the strategic 
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center of gravity for both warring parties and argues 
that Castro recognized that center of gravity while Ba- 
tista clearly did not. The —— study presented 
covers historical background to 1953 and the entirety 
of the Cuban Revolution up to Batista’s departure from 
Cuba. While the focus is on insurgent military oper- 
ations, a fair amount of information is provided on 
urban warfare, economic sabotage, and psychological 
operations. It is hoped that a study of this insurgency 
and other insurgent wars will lead us to understand 
that future counterinsurgencies in which we may 
become involved will not be won by massive firepower 
and maneuver. As in any war we must look for the stra- 
tegic center of gravity and either protect it or destroy it. 
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AD-A236 489/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Insurgency and Counterinsurgency in Guatemala. 
beg § soa 

M. M. Ponce. 28 Mar 91, 32p 


For 30 years Guatemala has faced the menace of 
communist insurgency. The taking of Cuba by Fidel 
Castro joined with the communist strategic doctrine for 
world domination, plus the political, economic and 
social problems and crises prevailing in Guatemala, 
set the stage for Guatemala to be chosen for commu- 
nism’s next target. Nevertheless, the insurgency didn’t 
succeed. The insurgency developed different ways of 
action in its political and military operations from its be- 
ginning to the present time. At each period the commu- 
nists realized the strategic adjustments necessary as 
each effort was thwarted and defeated by the Guate- 
malian state. At the same time Guatemala adjusted 
with great flexibility to the different circumstances that 
the insurgent movement presented and learned to 
seize the initiative. Over time the threat has diminished 
from the most menacing and aggressive ever seen to a 
simple discomfort. 
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AD-A236 491/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Role of Air Force | Operations Forces in the 
Low Intensity Conflict Environment. 

Study project. 

A. A. Jistel. 5 Apr 91, 35p 


As the 1990s begin, the United States swe orienta- 
tion and national security interests will continually 
challenged across the entire operational continuum. 
However, it is reasonable to expect that the majority of 
future conflicts will be at the low end of the continuum 
-- low intensity conflicts. The Air Force Special Oper- 
ations Forces, representing a unique component of air- 
power and force projection, will be trained and 
equipped to respond to such challenges. Properly em- 
ployed, these forces along with their joint counterparts 
provide the deployability, versatility and lethality for 
force application in the future. This study provides an 
understanding of how the roles and missions of the Air 
Force Special operations Forces are an integral part of 
the United States Special Operations Command five 
principal mission activities. It includes a review of defi- 
nitions and missions. It analyzes the capabilities and 
limitations for deploying these forces. The study con- 
cludes that the Air Force Special Operations Forces 
are ready to cope with the challenges of the Twenty- 
first Century. 
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AD-A236 499/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Targeting on the ALB-F Battlefield. 

Study project. 

J. W. Trimble. 5 Apr 91, 47p 


The automation of the command, control, communica- 
tion and integrating (C31) process; and changing doc- 
trine and tactics of the future require a new approach 
to targeting. The ability to plan, coordinate, and assign 
fire support systems through automation will allow a 
better selection of high payoff targets in a timely 
manner. This will increase the processing of informa- 
tion far beyond what is currently possible. Brigades will 
be able to process more information then is currently 
being processing of information far beyond what is cur- 
rently possible. Brigades will be able to process more 
information then is currently being processed by a divi- 
sion. This capability must be properly organized and 
focused to achieve maximum efficiency. This study ex- 
amines the targeting process as it applies to forces 
fighting under the AirLand Battle Future Doctrine am | 
C3I systems projected for fielding in the 1996-2 
time frame. 
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AD-A236 508/8/GAR PC A03/MF A01 
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Can Strategic Bombing Work against Iraq. 

Final rept. 

P. J. Shaughnessy. 11 Feb 91, 26p 


This paper addresses the question whether or not a 
strategic air campaign can defeat Iraq. In order to 
answer this question brief consideration is given to the 
American definition, experience and doctrine of strate- 
gic bombing. Next, the coalition’s political aims and 
enemy intentions are examined in order to see if the air 
option is suited to accomplishing these goals. The out- 
line of the air campaign over Iraq is detailed, with a 
discussion of its pros and cons. The essay concludes 
that given the political goals and current conditions in 
the region, the strategic air campaign is the best mili- 
tary option. 
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Corps Artillery Role in Airland Battie-Future. 

Final rept. 

R. Clemmons, and R. Edwards. 22 Apr 91, 58p 


The conditions in which the Armed Forces now oper- 
ate are in the midst of dramatic changes. These 
changes, along with a constrained budget and a de- 
clining military structure, have dictated that the US 
Army change its warfighting doctrine. The new evolv- 
ing Airland Battle-Future concept proposes real 
changes in the way we approach conflict. Our forces 
will be mostly CONUS-based, deploying to areas of in- 
terests when conflicts arise. This new concept re- 
quires that our reduced Army forces be more deploya- 
ble, versatile and lethal. In response to these changes 
in our evolving doctrine, it becomes necessary to rede- 
fine and update our fire support objectives and mis- 
sion, our fire support system and the role of Corps Ar- 
tillery. Additionally, changes in fire support doctrine, 
training, force structure, materiel and leader develop- 
ment are necessary to maximize our capabilities. 


156,469 

AD-A236 529/4/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 
Prospects for Soviet Military Interventionism 
Abroad during the 1990’s. 

Final rept. 

C. L. Benson. 11 Feb 91, 37p 


The outlook for Soviet military intervention abroad this 
decade is analyzed in view of changing Soviet vital in- 
terests. Soviet vital interests are increasingly domes- 
tic; foreign vital interests have shrunk to those which 
will foster Soviet economic survival and ensure contin- 
ued diplomatic influence in the world. A poor economy, 
recognition of new means to effect international 
change, the Soviet nationalities crises, force reduc- 
tions, and legislative restrictions may make the use of 
military power less appealing to Soviet leaders in pur- 
suit of foreign vital interests. This will likely cause the 
Soviet Union to break historic ties with client states, 
and show less willingness to defend them militarily. 
These fundamental changes in Soviet national security 
policy will likely remain even if President Mikhail Gor- 
bachev is removed from office. The historic military 
rival of the United States will be less likely to risk any 
foreign confrontation during this decade, especially 
with the U.S. 
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AD-A236 539/3/GAR PC A03/MF A01 

Naval War Coll., Newport, RI. Dept. of Operations. 
terinsurgency: An American Political and Mili- 

tary Weakness. 

Final rept. 

D. P. Schattle. 22 Jun 91, 31p 


Current American capability in counterinsurgency is 
analyzed by comparing past and present U.S. policy 
and military preparedness to operate within the revolu- 
tionary warfare environment. A comparison of U.S. 
policy and military capabilities is made concerning 
High Intensity Conflict (HIC), Medium Intensity Conflict 
(MIC), and Low Intensity Conflict (LIC) environments, 
and the results show a substantial weakness in the 
counterinsurgency arena. Although a reasonable 
policy has been established based on a legitimate 
threat analysis, American efforts to develop a strategy 
and organize, train, and equip U.S. military forces to 








operate within the counterinsurgency environment are 
inadequate. 
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AD-A236 547/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Inactivation: A Blueprint for a Division. 

Study project. 

P. L. Curtis. 5 Apr 91, 70p 


In Jan 1990, the Department of Defense an- 
nounced the first of a series of mandatory budget and 
force reductions for FY 90-94. More recently the Sec- 
retary of Defense revealed even more drastic reduc- 
tions to a Army force of 12 active and 6 reserve com- 
ponent divisions by 1996. This r examines the 
processes behind a division level inactivation and pro- 
vides a blueprint for future selected units to follow. In 
particular, the focus is on the organization of the divi- 
sion team, procedures, and the how-to aspects of per- 
sonnel, operational, and logistical functional areas. In 
addition, the study offers a few considerations for lead- 
oe all levels as the Army reshapes the force for the 
S. 


156,472 

AD-A236 549/2/GAR 

Naval War Coll., Newport, Ri. 

C4 Interoperability: Fact or Fiction. 
Final rept. 

J. C. Shaw. 11 Feb 91, 30p 


Joint C4 interoperability is examined through a case 
study analysis of Cobra Gold-90. With the proliferation 
of new and changing technologies, interoperability 
problems continue to plague commanders, and are 
worsening as equipment becomes more complex to 
operate. Interoperability can be achieved with ade- 
quate planning, but the cost in equipment required, 
fuel, transportation, personnel, and planning time 
shows that true interoperability is not yet a fact. What 
is needed is sensible organization, implementation, 
and verification of planned, researched, and tested 
standards, and adequate guidance at the operational 
level. Jointness must be emphasized at every level. 
DOD must redefine its decentralized management 
structure and clearly define joint requirements under 
the supervision of one agency. 
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Naval War Coll., Newport, Ri. 

Ending the Close Air Support Controversy. 
Final rept. 

R. Archambault, and T. M. Dean. 11 Feb 91, 45p 


The close air support controversy between the U.S. Air 
Force and U.S. Army has entered its forty-third year. 
The USAF has declared the A-10 Thunderbolt II obso- 
lete and proposes to replace it with a multirole aircraft. 
Congress has intervened and directed a piecemeal 
transfer of the A-10 to the Army and Marine Corps for 
use as an observation aircraft. Analysis indicates that 
the USAF has always considered close air support 
(CAS) for the Army a low priority mission, choosing in- 
stead to concentrate effort and resources on strategic 
roles, air superiority and interdiction missions. It has 
been reluctant, however, to transfer the CAS mission 
to the Army who, in turn, has been reluctant to accept 
it. Subtle differences between Air Force and Army doc- 
trine have aggravated the controversy. ‘Centralized 
control/decentralized execution’ are interpreted differ- 
ently by Air Force and Army officers. Availability, com- 
mand and control of CAS assets is an on-going prob- 
lem. The debate can be ended by compromise. A 
blending of roles and missions is required. The Army 
should be proactive in assuming responsibility for pro- 
viding its own primary CAS. The A-10 Thunderbolt Il, a 
formidable weapons system that is far from obsolete, 
should be retained and upgraded as a minimal techni- 
cal risk aircraft. 
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NATO’s Forward ‘Layer Cake’ Defense-An Outdat- 
ed Concept. 

Final rept. 

P. E. Jurusik. 11 Feb 91, 36p 


This paper looks at NATO’s current defensive concept 
of a forward, layer cake deployment to see if it is ade- 
quate for NATO’s future. It focuses on NATO’s Central 
Front. Using a post-CFE, five Corps NATO force, it 
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analyzes the layer cake’s adaptability to the SACEUR, 
General Galvin’s, future planning principles and to the 
Airland Battle tenets of agility, initiative, depth and syn- 
chronization. The layer cake concept is found to be 
lacking in mobility and crisis response and does not 
incorporate the extended warning time or posses a 
visual and timely deescalation capability. It inhibits agil- 
ity and initiative at a time when the future force 
mands them. NATO’s current defensive concept of a 
forward layer cake defense is inadequate. A recom- 
mendation is made of a flexible readiness concept that 
incorporates General Galvin’s principles and maxi- 
mizes the airland battle tenets. 
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AD-A236 555/9/GAR PC A03/MF A01 
Naval War Coll., Newport, Ril. Dept. of Operations. 
Women in Combat: The Operational Impact of 
Meeting A National Security Necessity. 

Final rept. 

L. J. Fraser Andrews. 11 Feb 91, 31p 


Rescinding the combat exclusion statutes and policies 
has gone beyond the issue of equal rights and stunted 
female career progression. Based on demographic 
forecasts of a shrinking youthful manpower pool and 
the operational ambiguities caused by deploying inte- 
gral noncombatant service women in the changing 
battlefield, placing women in combat has become a 
matter of sustained military readiness and national se- 
curity. Three specific detractors most voiced in opposi- 
tion to lifting the ban are possible degradation of 
combat unit integrity, specifically in regards to per- 
ceived limitations of physical strength and emotional 
stamina and impaired male-bonding; United States 
public opinion; and the perceptions of America’s allies 
and adversaries; specifically the USSR, NATO, and 
Arab nations. This paper provides a brief historical 
overview of American women in the military, elabo- 
rates on the main thesis points of demographics and 
noncombatants in the changing scenario of combat, 
and provides the arguments on both sides of the three 
main concerns confronting the full integration of 
women in the military with some basic recommenda- 
tions for effecting change. 
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AD-A236 573/2/GAR PC A15/MF A02 
Army Training and Doctrine Command, Fort Monroe, 
VA. Historical Office. 

History of Army Aviation - 1950-1962. 

Final rept. 

R. P. Weinert, and S. Canedy. 1991, 333p SBI-AD- 
FOOO 159, 

Supersedes AD-A033-626. 


No abstract available. 


156,477 

AD-A236 580/7/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
= Support Process for Planning Air Oper- 
ations. 


Final rept. 
C. N. Davis. 11 Feb 91, 36p 


A process that could serve as the basis for a decision 
support system is proposed. The goal of this process 
is to provide assistance to the Joint Force Commander 
and his Air Component Commander in planning air op- 
erations during major conflicts. The proposed process 
is composed of three parts. The purpose of the first 
part is to determine what operational tasks should be 
performed. This determination is made through the 
use of a procedure referred to as the Strategy-to-Task 
process. The second part of the overall process is de- 
signed to establish priorities by using a decision aid 
called the Analytic Hierarchy Process. The final part of 
the process attempts to make an optimum allocation 
of resources to accomplish the tasks identified in the 
first part of the process and prioritized in the second 
part. Linear programming is used to make the alloca- 
tion. 
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AD-A236 581/5/GAR PC A03/MF A01 
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Iraqi Military Effectiveness in the War with Iran. 
Final rept. 

W. J. Dees. 11 Feb 90, 49p 


The effectiveness of Iraqi military activity is evaluated 


based on a previously published analytic framework. 
Political effectiveness is judged as high, for the armed 
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forces enjoyed virtually unlimited access to financial, 
material and manpower resources. Iraqi strategic ef- 
fectiveness was initially poor, but re-assessment led to 


ially over the 
course of the war, but Air Force campaigns were gen- 
erally ineffective in achieving operational goals. In- 
creased emphasis on professional competence ac- 
counted for much of the operational effectiveness of 
the Army in the later years of the war. Tactical effec- 
pte aptamer yma oe es marked by 
steady, gra improvement especially in the Army. In 
the Army’s final campaign, conducted in the spring of 
1988, its leaders and soldiers displayed great oper- 
ational and tactical skill. 
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Naval War Coll., Newport, Ri. Dept. of Operations. 
international Terrorism with the Law 


of 


Final rept. 
D. J. Fengya. 11 Feb 91, 43p 


The Law of Armed Conflict (LOAC) and peacetime re- 
prisal are reviewed and analyzed relative to their appli- 
Cability toward using the U.S. Armed Forces against 
international terrorists. The LOAC is proposed as an 
alternative to the currently used law enforcement ap- 
proach. The LOAC provides a viable, more practical 
alternative to law enforcement for dealing with interna- 
tional terrorism. Legal objections most often posed 
against the use of the LOAC against international ter- 
rorists are analyzed and refuted. Peacetime reprisal 
and the doctrine of self-defense under Article 51 of the 
United Nations Charter are compared with respect to 
their applicability as measures to be invoked against 
state-sponsored terrorism. This paper asserts ihat the 
LOAC, and peacetime reprisal, used selectively, offer 
a more suitable legal approach for dealing with state- 
sponsored international terrorists, and a more prag- 
matic international legal regime for operations by 
armed forces. It further recommends formal reassess- 
ment of these measures as means to confront and re- 
spond to state-sponsored terrorism. 
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AD-A236 610/2/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Analysis of Chairman Les Aspin’s Proposed 
paign Plan for a Gulf War. 

Final rept. 

W. E. Kaiser. 11 Feb 91, 36p 


This paper addresses Representative Aspin’s cam- 
paign plan for a war to liberate Kuwait. To accomplish 
this, first the Iraqi and Coalition military situations are 
examined, and then Mr. Aspin’s comments and the 
view points of the experts that appeared before his 
House Armed Services Committee are used to outline 
a phased operational plan. Finally five questions are 
asked to assess the military effectiveness of the plan, 
and several recommendations are made based on that 
analysis. Mr. Aspin’s campaign plan has merit. It ad- 
heres very closely to the doctrinal principles of the 
United States armed forces. However, there is room 
for improvement in the areas of strategic targeting, 
operational mobility, and ground campaign objectives. 
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Power Projection Strategy: Directions for 
Forward Defense. 

Final rept. 

C. J. Krisinger. 11 Feb 91, 39p 


The future of forward defense and the extensive over- 
seas network of bases, as a component of U.S. power 
projection strategy, are considered in light of a chang- 
ing international strategic environment. The assertion 
is made that several factors--among them global politi- 
cal — and domestic fiscal trends--are creating a 
vulnerability in national security strategy by causing a 
retreat from forward defense while limiting improve- 
ments to — mobility assets. The case is argued 
that forward defense is a vital component of national 
security strategy and should remain so. The advan- 
tages of U.S. forward defense strategy are examined 
from historical, geopolitical, and contemporary oper- 
ational perspectives. The pri ‘new directions’ 
acknowledge that retrenchment and change are likely 
in the post-Cold War world, yet strategy formulation 
should not be driven strictly by external forces. Key 
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concepts for the revised policy include: the defense of 
interests, guarantees of access, and ‘local partners.’ A 
specific recommendation for the DoD outlines the 
need for regional information centers to further sup- 
port the reduced foreign access envisioned in the 
post-Cold War clime. A new, well-coordinated, and 
credible policy for forward defense in the post-Cold 
War environment is an imperative for future national 
security planners. 
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Army War Coll., Carlisle Barracks, PA. 

Former Battalion Commander Survey. 

Study project. 

beg Lord, M. J. Petrucci, and H. C. Ruth. 8 Apr 91, 
p 


There are over 250 former battalion commanders at- 
tending resident Senior Service Colleges this year 
each of whom has a unique assessment of the viability 
and health of the U.S. Army at battalion level. Although 
most, if not all, of these officers were debriefed by the 
members of their immediate chain of command there 
is no mechanism to collect these assessments, orga- 
nize the results and provide them to appropriate senior 
Army leaders. The purpose of this project is to develop 
a survey instrument to perform these functions and to 
administer this survey to the officers in the resident 
senior service college classes of 1991. The survey 
was developed around the framework of the Army Im- 
peratives and measured former battalion commander 
attitudes about the adequacy of resources provided to 
them, the quality of their soldiers and their leaders, 
their ability to provide tough, realistic training experi- 
ences for their units and the command climate of 
which they were a part. The analysis of the 1991 class- 
es shows some areas of concern but is very positive 
overall as might be expected given the population sur- 
veyed. The value of this survey, however, will be in 
measuring trends from year to year. Appended to the 
paper is a copy of the survey, the survey data itself 
(MSDOS compatible diskette), the statistical analysis 
program used, the raw output of the analysis program 
and a compendium of handwritten optional comments. 
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Peacekeeping, Peace Enforcement, and the United 
States. 

Study project. 

S. J. Argersinger. 1 May 91, 43p 


For a military operation to be labeled a peacekeeping 
operation, the host government must its consent, the 
deployed force must be impartial, and the use of force 
must be restricted to self-defense. A peace enforce- 
ment operation, although it also has the consent of the 
host government, is willing to use force to impose a 
solution. Successful peacekeeping operations have 
clearly defined and attainable objectives, begin with a 
desire for peace among the conflicting parties, have 
the cooperation of all conflicting parties, and military 
leaders are given adequate time to plan the deploy- 
ment of forces. Finally, successful peacekeeping oper- 
ations create a buffer zone between conflicting parties. 
Peacekeeping is not a suitable mission for US military 
units. The US should seek ways other than by contrib- 
uting troops to support the United Nations in its peace- 
keeping efforts. Peace enforcing is the more appropri- 
ate role for the United States. Working in conjunction 
with the United Nations and various regional organiza- 
tions, the United States can support peacekeeping by 
helping to establish the conditions for peace. 
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America Promises to Come Back: A New National 
Strategy. 

Final rept. Sep 90-May 91. 
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Update to report dated 26 Dec 90, AD-A231 352. 


This study provides an analysis of President Bush’s 
new national security strategy first unveiled in Aspen, 
Colorado on August 2, 1990, involving a mix of active, 
reserve, and reconstitutable forces, and General Colin 
Powell's ‘base’ force. If implemented, the new strategy 
and force structure would return a significant amount 
of U.S. ground and air forces to the continental U.S. 
where most would be demobilized. In the event of a 
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major crisis, the U.S. would rely on active and reserve 
forces for a contingency response much the same as 
has been done for Operation DESERT SHIELD. The 
new strategy is based upon a revised Soviet threat and 
new international security environment which allows 
us to assume two years warning of a major ground war 
in Europe. During this two year period, the U.S. would 
reconstitute additional military capability. Outline of all 
sources of new strategy and force structure, the ‘base’ 
force, transportation requirements, and whether or not 
the U.S. will retain a unilateral capability for overseas 
intervention. Discussion of parallel NATO initiatives. 
Discussion of major issues resulting from this new pro- 
posed strategy and force structure, including: is the 
new strategy real, defining new goals and objectives in 
both programming and war planning, the effect of Op- 
erations DESERT SHIELD and DESERT STORM, new 
requirements for intelligence, requirements for deci- 
sion-making, setting technological requirements re- 
search development, investment strategy and industri- 
al conversion, reconstitution, stockpiles, impact upon 
DoD organization, a transition period, arms control, 
and new requirements for military operations research 
and analysis. 
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Aspects of the Squad and Company in the Chinese 
People’s Liberation Army (Final Report). 

Master’s thesis. 

J. S. Shultis. May 91, 240p 


This essay is based on seventy-five hours of interviews 
with a former PLA officer. We discussed his experi- 
ences as a soldier, officer candidate, platoon leader, 
company commander, and regimental operations offi- 
cer. Discussion includes the PLA recruiting system, po- 
litical-military structure, descriptions of life at the 
squad, platoon and company levels, basic training, and 
the selection, training, education, and promotion proc- 
esses for officers. Information is most pertinent to the 
period 1969-1978, when the subject served in the PLa. 
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AD-A236 664/9/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Land-Based MEF: Operationally Capable or Situa- 
tionally Operational. 

Final rept. 

T. S. Muchmore. 12 Feb 91, 32p 


The warfighting doctrine of the U.S. Marine Corps em- 
phasizes maneuver and the indirect approach. Howev- 
er, it fails to define and explain how the Marine Air- 
Ground Task Forces (MAGTFs) fight at the operational 
level. There is a corresponding vacuum of articles writ- 
ten by Marine officers on the operational level of war 
and published in military journals. Capable as the 
MAGTFs may be afloat, on land against a sophisticat- 
ed threat the MAGTF loses its operational edge. Short- 
falls in the areas of operational fire and sustainment, 
coupled with limited tactical mobility, prevent the land- 
based Marine Expeditionary Force (MEF) from fighting 
at the operational level. 
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Overland Combat Search and Rescue: A Real Fix 
te an Old Problem. 

Final rept. 

J. E. Watkins. 16 Feb 91, 30p 


An historical analysis of overland combat search and 
rescue (CSAR) reveals many trends that persist today. 
U.S. warfighting Commanders still face severe limita- 
tions in CSAR organization, capabilities and proce- 
dures because of a flawed doctrine (JCS Publication 3- 
50.2) doomed the CSAR effort by assigning primary 
responsibility to individual services instead of a joint 
agency. That resulted in a doctrine counter to the prin- 
ciples of unified action, and undesirable duplication of 
effort and the misallocation of resources. A combat- 
coded and mobility-capable Joint CSAR Unit under the 
Commander of SOCOM would solve current problems 
by redressing the key issues of common doctrine, cen- 
tralized direction, unity of effort and interoperability at 
the joint level. Operational control of the Joint CSAR 
unit would be passed to the theater Joint Force Com- 
mander in wartime which would guarantee him a mini- 
mum acceptable overland CSAR capability. That 
thought process has precedent in many concepts like 
the Unified Command structure, the establishment of a 
theatre Joint Forces Air Component Commander and 


the formation of the Joint Special Operations Com- 
mand. It is both desirable and feasible. 
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Naval War Coll., Newport, Ri. Dept. of Operations. 
lesopotamian Campaign: The British Experience 

in Iraq in the First World War. 

Final rept. 

D. P. Carr. 11 Feb 91, 40p 


The war in Mesopotamia is a classic case study in 
Strategy and Objectives, Military Warfare and Planning 
and Decision Making at their best and worst. The plan- 
ning for the British campaign started many years 
before World War 1, but unlike the Schlieffen Plan, 
Plan 17, or Plan 19A, the plans for the initial campaign 
were well executed and achieved their desired result. 
The plan soon unravelled and it is here where the real 
value of the campaign can bear fruit. The lessons 
learned are salient today in the Persian Gulf as the 
Allied Coalition of twenty-eight nations squares off in 
the desert in Iraq. Although the hostilities are only 
weeks old, there is enough ‘ anecodtal’ evidence for 
some analysis. 
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JFACC: A Question of Command or Coordination. 
Final rept. 

M. S. Craig. 21 Jun 91, 36p 


No issue burns brighter within the joint arena than that 
of the ‘Joint Forces Air Component Commander’ con- 
cept. At issue is the CINC’s ability to gain a synergism 
of forces that he needs to ensure victory. The question 
most often raised concerning the concept has been 
whether the JFACC requires the autonomous control 
of all air assets, or whether coordination is the key. 
Through a look at history, doctrines, and present 
issues the use of JFACC will be clearly seen as one 
more tool the Joint Force Commander can use as the 
situation or mission warrants. Command, as is empha- 
sized, is the JFC’s perogative and it will be his estimate 
of the situation which will determine the extent of the 
JFACC’s authority. Coordination of the service’s air 
assets will be a critical issue and it is the JFACC that 
will make that possible for the commander. The 
JFACC is an important part of today’s joint operations 
and it is a concept that can allow the CINCs to gain the 
—- of forces. This is true only if the commander 
clearly defines the JFACC’s role and ensures that the 
JFACC understands that coordination is the key. 
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Airland Battle Future - Fires: How Do You Do it. 
Final rept. 

P. S. Corpac. 11 Feb 91, 34p 
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Conventional forces reductions, decreasing defense 
budgets, and technological advances will change how 
the operational commander organizes and fights 
future heavy conflicts. The AirLand Battle Future is 
evolving doctrine for fighting on those future battle- 
fields. Success on the battlefield will depend a large 
part on the ability to destroy enemy maneuver forces 
during the Fires stage with deep fires. This problem is 
analyzed and a recommended organization, missions 
and procedures is provided to execute this difficult 
task. The sample scenario serves to illustrative how 
AirLand Battle Future doctrine and the new organiza- 
tion and procedures are employed. 
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U.S. Navy’s Role in Joint Task Force (JTF) Coun- 
ternarcotics Operations: ‘Mission Impossible’ or ‘A 
Recipe for Success’. 

Final rept. 

R. E. Hagy. 11 Feb 91, 30p 


Title XI of the National Defense Authorization Act for 
1989 assigned the Department of Defense responsibil- 
ity to coordinate the detection and monitoring tenants 
of U.S. counternarcotics operations. After 18 months 
of joint detection, at and interdiction, coordi- 
nated through DoD’s Joint Task Force (JTF), the re- 
sults have been dispiriting at best. The U.S. Navy as 
the principle maritime/air detection and monitoring 
tenant has experienced problems with interoperability 





(technical equipment and operational methodology), 
intelligence hoarding, training, and parochialism 
amongst the various counternarcotics agencies. This 
paper highlights DoD’s initial concerns about counter- 
narcotics missions, limitations imposed by the Posse 
Comitatus Act, and discusses the U.S. Navy’s role in 
JTF detection and monitoring operations. 
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Naval War Coll., Newport, RI. Dept. of Operations. 
Special Operations Forces in Conventional Con- 
flict: Prospects for Future Employment. 

Final rept. 

J. M. Hoey. 11 Feb 91, 27p 


Special operations as they relate to mid- and high-in- 
tensity conflict are examined, especially as related to 
direct action and special surveillance missions. Military 
principles of maneuver, surprise, and security are dis- 
cussed as they relate to utility of special operations 
forces, followed by a conceptual discussion of SOF or- 

anization, capabilities, and employment principles. 

OF provide a valuable tool to conventional warfare 
commanders in mid- and high-intensity conflict. Their 
employment has not always been as effective as pos- 
sible, due in large part to ignorance on the part of plan- 
ners and staffs as to their capabilities and limitations. 
Closer coordination and enhanced communication be- 
tween the SOF community and military planners are 
critical to their proper employment. 
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United States Intervention in Panama: The Battle 
Continues. 

Final rept. 

J. Benjamin. 11 Feb 91, 32p 


In December 1989, Operation Just Cause successfully 
dethroned General Manuel Noriega, the declared Max- 
imum Leader of the Republic of Panama. Despite initial 
jubilation, one year later, it is unclear whether the oper- 
ation was the turning point toward a strong stable gov- 
ernment or merely continuation of the status quo. In 
the long term, continual direct intervention in Panama 
is counterproductive to achieving U. S. interests. This 
paper makes a sound argument to: implement a sus- 
tained military strategy of nationbuilding and economic 
aid to build a foundation for democracy; reduce the 
U.S. presence in Panama in accordance with the 
Panama Canal Treaties; and support the Pentagon’s 
proposed post-cold war concept of reducing the 
number of unified commands. 
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The once clear distinctions between strategic and tac- 
tical airlift is becoming increasingly more clouded. The 
Theater CINCs are concerned over the readiness of 
theater airlift to meet their theater needs. This together 
with the added emphasis on unity of command created 
by the Goldwaters-Nichols Act of 1986 is creating a 
growing desire by the Theater CINCs to reacquire 
command of theater airlift from the Military Airlift Com- 
mand (MAC). This study explains why tactical and stra- 
tegic airlift were consolidated into MAC and outlines 
the Theater Airlift Manager (TAM) system. With that as 
background, the author shows how tactical airlift has 
been assimilated by the strategic mission, thus diluting 
the emphasis on tactical airlift, and how this is causing 
concern for MAC’s responsiveness to the theater airlift 
needs. The paper concludes that the benefits of the 
single manager concept outweigh the duplication of ef- 
forts which will result from returning command to the 
Theater CINC. A number of recommendations are 
made including a change in policy by the Air Force to 
reemphasize the distinct differences between strategic 
and tactical airlift. 
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The surveillance and interdiction of illegal drugs trans- 
ported into the United States is entrusted to various 
government agencies which heretofore have commu- 
nicated information using diverse and incompatible 
systems. The implementation of centralized data cor- 
relation and fusion centers and the increasing partici- 
pation of the Department of Defense in anti-drug mis- 
sions has emphasized the necessity for a common 
data and voice link. The Naval Ocean Systems Center 
(NOSC), San Diego, California, has developed and 
currently is implementing a low-cost commercial per- 
sonal computer system to process and display track 
data in support of these agencies. The system entitled 
the LINK-11 Display System (LEDS) implements the 
standardized message set and protocol established by 
DON Operational Specification OS.411 and Military 
Standard 188-203-1A, Tactical Information Link 
(TADIL) A. 
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Operational Insights of Iraq Gleamed from the 
lran-iraq War. 

Final rept. 

J. F. Cramer. 21 Jun 91, 35p 


Operational insights of Iraq gleamed from the Iran-Iraq 
War are presented for discussion. The purpose of re- 
visiting the Iran-lraq War is to gain any operational in- 
sights of Iraq’s military forces relevant for consider- 
ation by the military forces of the coalition in the 
present day Persian Gulf crisis. Only a general over- 
view of the Iran-lraq War is presented. The paper con- 
centrates on the operational level of war, not the stra- 
tegic or tactical levels. Additionally, this paper is not a 
present day listing of the operational capabilities of 
lraq’s military forces. The conclusion is that these 
operational insights presented provide a baseline of 
knowledge from which one can better understand and 
= the operational aspects of Iraq in today’s con- 
ict. 
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Trends in NATO Central Region Tactical Fighter In- 
ventories: 1950-2005. 

Interim rept. 

C. J. Bowie, M. Lorell, and J. Lund. May 90, 70p 
Rept no. RAND/N-3053-AF 

Contract F49620-91-C-0003 


This note identifies major trends since 1950 in the evo- 
lution of the force structures of non-U.S. allied air 
forces in NATO’s Central Region. It also examines the 
direction of these trends to the year 2005, assuming 
no arms control. The number of squadrons in NATO’s 
Central Region airpower has remained remarkably 
stable since mid-1960’s, as has the contribution of 
each nation. These nations have steadily increased 
the number of multirole and all-weather squadrons. 
Aircraft designed by multinational consortiums ac- 
count for a growing percentage of nato’s aircraft; con- 
versely, the share of aircraft designed by a single Euro- 
pean nation has been steadily shrinking. Two disturb- 
on trends also emerged: (1) despite the importance 
NATO places on equipment standardization, the varie- 
ty of aircraft in the Central Region is higher now than it 
was in the 1950’s, although it has declined slightly 
from its peak in the 1960s; and (2) the age of airframes 
in NATO’s Central Region air forces has increased 
consistently, from roughly 4 years in 1950 to 15 years 
in 1990 -- a reflection of the tendency to keep aircraft 
in national inventories longer. If current national plans 
were implemented, most of the trends would continue. 
The number of multirole and all weather aircraft would 
increase. The variety of aircraft types would decrease. 
However, the average age of airframes would grow 
steadily, so that by 2005, average airframe ages would 
range from 18 to 29 years. 
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U.S. Medical Imperatives for Low Intensity Con- 
flict. 

Final rept. 

P. B. Cramblet. 5 Apr 91, 27p 


Military imperatives provide a framework for concept 
and professional development by highlighting key ele- 
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ments or attributes characteristic of successful oper- 
ations. This paper will endeavor to develop a set of 
medical imperatives for Low Intensity Conflict (LIC) 
based on accepted doctrine and recent medical expe- 
rience. Over the past decade emerging LIC doctrine 
began to establish parameters within which medical 
operations would be conducted. Low Intensity Conflict 
imperatives from FM100-20 with sustainment 
imperatives from FM 100-5 provide the initial basis 
from which to develop a consistent and appropriate 
LIC medical doctrine. Vietnam and more recent medi- 
cal operations conducted in various low intensity envi- 
ronments to include: Beirut, Honduras, El Salvador, 
and Panama provide practical experience from which 
we can evaluate lessons learned and formulate con- 
cepts. The result is a set of medical imperatives that 
include: integration, legitimacy, continuity, responsive- 
ness, medical intelligence, and simplicity. These im- 
peratives are consistent with published military doc- 
trine and tend to characterize key elements of suc- 
cessful medical operations in low intensity conflict. 
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Organizational Culture and Changes of Command. 
Final military studies project. 

M. A. Ellicott. 26 Apr 91, 42p 


The culture of a military organization provides the com- 
mander with a powerful tool with which to achieve suc- 
cess by outlining the values, systems, and procedures 
that the unit uses to succeed. incoming command- 
er needs to understand what organizational culture is, 
how it functions, what it does, and how to change it in 
order to maximize individual and organizational suc- 
cess during his or her command tour. Immediately fol- 
lowing the change of command, a new commander, 
eager to accomplish as much as possible in the next 
twenty-four month, may ignore the existing culture and 
attempt to install familiar values, systems, and proce- 
dures that produced success in the past. While these 
cultural attributes may have worked in his or her previ- 
ous unit, they may not be appropriate to or accepted 
by new unit. A new commander wili expend significant 
effort overcoming the resistance to change caused by 
the sudden shift in the organization’s culture. Alterna- 
tively, the new commander can use the limited time 
and effort available to work within the existing culture, 
making changes where required, to achieve personal 
and organizational success. 
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The United States seems headed toward a period of 
military austerity reflected in a substantially reduced 
force structure. As terrestrial weapons systems are re- 
duced, space systems increase in numbers and appli- 
cations. This study represents the first effort to tie to- 
gether, in one document, US doctrine, policy, and im- 
plementation planning for the use of offensive weap- 
ons in space. Structured around the concept of space 
control, the author creates a picture of offensive space 
operations that are quite similar to traditional air superi- 
ority operations. This study provides a timely guide to 
the evolution of space as another theater of warfare. It 
identifies key doctrinal and operational challenges that 
lie ahead. 
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This report is about the Army’s future and the role an 
organizational vision for the Army can play in that 
future. The authors suggest that for an Army that 
wishes to adapt to the changing national security plan- 
ning environment, the key element is the Army’s vision 
of itself. While the Army’s essential institutionai plan- 
ning problem over the past 40 years has largely been 
one of managing budget, personnel, and technological 
resources, the problem for the future may involve re- 
conceiving the Army to meet new threats to the na- 
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tion’s security or to minimize institutional damage. If 
the authors’ projections of planning trends materialize, 
this current vision puts the Army on a collision course 
with what is perceived as its post-Cold War future. A 
fundamental choice may have to be made between the 
Army’s current combat role and its former historical 
role as a provider of noncombat military services to the 
nation. Of the eight alternative visions of the Army that 
the authors pose, they believe the most relevant and 
realistic ones call for a U.S.-based Army performing 
general military service that may rely on either active or 
reserve forces. 


156,502 

AD-A236 865/2/GAR 

RAND Corp., Santa Monica, CA. 
U.S. Countermeasures against International Ter- 
rorism. 

Interim rept. 

> Simon. Mar 90, 54p Rept no. RAND/R-3840- 


C3i 
Contract MDA903-90-C-0004 
No abstract available. 


PC A04/MF AO1 


156,503 

AD-A236 875/1/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Wars and Rumors of Wars: Likely Conflicts for the 
United States in the Early 21st Century. 

Study noone 

G. D. Speer. 2 Apr 91, 90p 

The year 1989 ushered in major changes marking the 
end of the Cold War. The world as we had come to 
know it centered on the East-West Cold War vested in 
the balance of power of two superpowers. The end of 
the Cold War brought liberalization to world will 
become more interdependent with economic issues 
paramount. However, this rapprochement has not 
eliminated conflicts. The result is an even less stable 
world without the constant threat of any war escalating 
to superpower conflict. This study is a global appraisal 
for the next five to fifteen years. It identifies potential 
conflicts in each region based on historical confronta- 
tions and current trends. The study further identifies 
those conflicts in which the United States is most likely 
to become involved. 
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Terror from the Skies: Exploiting the Psychologi- 
cal Impact of the Heavy Bomber. 

Final rept. 

C. D. Miller, and D. C. Porter. 11 Feb 91, 66p 


The authors propose ways for the operational com- 
mander to exploit the psychological impact of heavy 
bombers in conventional campaigns. The sources, 
nature, and present state of the bomber’s mystique are 
analyzed. Positive (favorable), and negative (unfavor- 
able) emotional responses to bombing campaigns 
during both World Wars, the Korean and Vietnam Con- 
flicts, and other crisis are examined in light of behav- 
iors evinced by friendly and enemy civilians and sol- 
diers in these conflicts. The authors find that bombing 
civilian targets directly (which is inadvisable) produces 
the most negative effects; bombing military targets 
produce the most positive effects. The authors con- 
clude the operational commander can best exploit the 
psychological impact of the heavy bomber by employ- 
ing it against military vulnerabilities in campaigns de- 
signed to minimize civilian casualties. Such campaigns 
produce the most positive effects in the enemy's be- 
havior or activities. Recommendations are offered for 
maximizing positive effects, and minimizing negative 
effects, of using heavy bombers. 
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ational Commander. 

Final rept. 

R. T. Strother. 11 Feb 91, 26p 


In the past decade, the public rhetoric surrounding a 
long-standing social problem -- has intensified in 
scope and vigor. The counterdrug effort has earned 
the tag Drug War, and as befits a war, the Department 
of Defense has been assigned a lead role. This paper 
seeks to strip away the veneer of warlike terminology 
surrounding the fight against drugs. It will attempt to 
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focus the military’s role and recommend in general a 
concept of operations for a unified commander plan- 
ning to meet an antidrug mission. It does so by broadly 
applying the Commander’s Estimate process. The 
paper identifies that greatest risks in the counterdrug 
effort as political -- in both the domestic and the inter- 
national arena. After re-examining the DOD’s limited 
mission in interdicting illegal drugs, a sensible strategy 
to match these limited objectives will be offered -- one 
which will both contribute meaningfully to the fight and 
also leave the commander's forces better trained and 
more capable. 
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Counterterrorism: Policy, National Response, and 
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Final rept. 
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Terrorism is a violent act in which innocent people are 
hurt. There are problems in defining the different forms 
of terrorism, but political factors are always present in 
the motive for such violence. Following the definitions 
of the forms of terrorism will be an explanation of the 
policy which the U.S. is presently following tc combat 
terrorism. Once the policy is explained, the possible 
responses which the U.S. can initiate are then dis- 
cussed. Following this general response overview, the 
focus will be on the military response capabilities and 
the organizations to be used in the reactive counter- 
terrorist role. When an immediate hostage danger situ- 
ation occurs, decisions on how to respond must be 
made quickly. The risk involved in this type of counter- 
terrorist operation is very high and does not allow for 
indecision or mistakes. The proper chain of command 
must be understood by all concerned. During terrorist 
acts in foreign countries, military commanders, begin- 
ning with the local base commanders, all the way up 
the chain of command to the U.S. Ambassador must 
understand the procedures to be followed. This paper 
will explain those procedures and determine if the reg- 
ulations and procedures are adequate to handle future 
hostage situations. 
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Study project. 

C. T. Hiroto. 5 Apr 91, 139p 


During World War Il, over 112,000 Pacific Coast Japa- 
nese were evacuated from their West Coast homes 
and were relocated inland. Approximately two-thirds of 
the evacuees were American citizens of Japanese an- 
cestry. Under normal circumstances these citizens 
would have enjoyed the same constitutional guaran- 
tees as any American-born or naturalized citizen of the 
United States. In the aftermath of Pearl Harbor, the 
constitutional rights of these Americans were sus- 
pended because as a racial group they were perceived 
to be a threat to the security of the United States. This 
study project was done to accomplish the following: To 
describe the anti-Japanese environment before WW II; 
To describe the social and political forces that created 
and amplified the perception that the Japanese were a 
security threat; To describe the evacuation of the Jap- 
anese from the West Coast and their relocation inland; 
To describe the judicial review and the constitutional 
challenge of the evacuation order; To analyze why the 
evacuation happened. 
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The success of military actions undertaken by the U.S. 
after World War II has been questioned. The organiza- 
tion of the military’s national level decision-making ap- 
paratus was cited as a major reason for the less-than- 
spectacular performance in Vietnam, Iran, etc. The 
Joint Chiefs of Staff (JCS), a committee where each 
member has had equal influence and authority, re- 
solved issues by establishing a consensus of opinions, 
and made decisions that were acceptable to all mem- 
bers and their respective services, but not necessarily 
in the best interests of the national defense overall. 
The events that led to, and the passage of, the Gold- 
water-Nichols Department of Defense Reorganization 


Act of 1986 have caused a change in the way the mili- 
tary does its business. The Chairman of the Joint 
Chiefs of Staff and the commanders of the combatant 
commands now have more of the authority and re- 
sponsibility they need to properly guide the military 
without having to satisfy all of the services. However, it 
is not the Act alone that has caused this change. It has 
legitimized the influence, but a large part of the change 
is also due to the personalities and capabilities of the 
key players. 


156,509 

AD-A236 894/2/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

National Drug Control Strategy: What Should the 
Military Objectives Be. 

Study project. 

D. Ruiz. 11 Apr 91, 58p 


The ‘war on drugs’ is an issue of great national impor- 
tance. Our national leaders have declared illegal nar- 
cotics as a threat to our national security, and have 
included it as a part of the National Security ——- of 
the United States. In compliance with the Anti-Drug 
Abuse Act of 1988, President Bush submitted his 1990 
National Drug Control Strategy that specified a greater 
role for the Department of Defense, and Congress has 
mandated that the military take a larger role in the war 
against drugs. This project is an analysis of the military 
involvement in drug warfare. It is a step-by-step review 
of the military thought process that ultimately evolves 
into military strategy; that is the military ways to employ 
military means to achieve military ends. The analysis of 
the war against drugs begins with an examination of 
the threat--the purpose of which is to identify its center 
of gravity. This is followed by a discussion of the cur- 
rent national counter-narcotic strategy using time- 
tested military concepts, principles, and standards to 
test suitability. Given the National Security Strategy of 
the United States, the National Drug Control Strategy, 
and the nature of drug warfare, is then answers the 
question: What should the military objectives be. 
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AD-A236 898/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Measuring the Performance of the Department of 
Defense in Counternarcotics Operations. 

Study project. 

R. T. Burden. 9 Apr 91, 23p 


This study provides an analysis of the issue of measur- 
ing DOD’s performance in counternarcotics operations 
and offers some insights with which to work toward an- 
swering these pressing questions. Since the late 
1980’s the Department of Defense has been directly 
involved in supporting the Drug Law Enforcement 
Agencies (DLEA) in counternarcotics operations. Con- 
gress mandated that the Department of Defense take 
a lead role in monitoring the air and sea trafficking of 
illegal drugs entering the United States. DOD has re- 
ceived increasing demands from Congress to become 
more involved in the war on drugs along with increas- 
ing annual budget appropriations. The Secretary of 
Defense has issued broad guidance to the services to 
stress the high priority he has given the counternarco- 
tics mission. With the emphasis that is now being 
placed on the counternarcotics challenge, there 
should be an assessment mechanism in place in order 
to ascertain the impact of the military's involvement on 
the drug war. The measurement of DOD’s involvement 
poses some challenging questions given its support 
role to the Drug Law Enforcement Agencies. What per- 
formance criteria are used, when and how they are 
measured, and who is responsible for measuring per- 
formance are all tough questions for which there are 
no clear answers. The study concludes by suggesting 
that the military be measured against the achievement 
of their own objectives as found in their plans and op- 
erations orders for supporting the war on drugs. 


156,511 

AD-A236 906/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Military Professionalism: The Army Officer of the 


90s. 
Study project. 
J. N. Schornick. 4 May 91, 27p 


Performance and behavior standards required of the 
professional Army officer have been with the Army 
system for over 200 years. Most officers have been 
successful in maintaining these standards at a high 
and acceptable level; some have not. The 1990s will 





present many challenges, both old and new, to the 
Army officer. A much small Army, a reduced budget, a 
forever-changing world threat, and the continuin 

need for advanced technology, all warrant the best ef- 
forts from the officer corps. In addition, the officer’s 
ability to work effectively with the political infrastruc- 
ture on the needs of the Army is becoming important. 
The need for increased technical competence in key 
areas will require the professional officer to exhibit 
great versatility. The professional officer may be re- 
quired to perform as a warrior, a technologist, and as a 
politically astute person. These skill-related standard 
are critical, but they are not the only ones required of a 
professional. Qualitative standards such as ethical be- 
havior, moral conduct, and caring leadership also play 
an integral part in an officer's everyday responsibilities. 
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AD-A236 915/5/GAR PC A03/MF A01 
Naval War Coll., Newport, Rl. Dept. of Operations. 
Drug Interdiction Effectiveness. 

Final rept. 

D. E. Babcock. 11 Jan 91, 27p 


The military has been executing its detection and mon- 
itoring mission in the war on drugs for over a year and 
pressures continue to mount for an expanded military 
role. This paper reviews the genesis of the current mis- 
sion and analyzes the measures of effectiveness used 
in attempting to measure its success. The scope of this 
analysis focuses on the development of appropriate 
measures of effectiveness using NWP 11’s technique 
of mission analysis. To be of use, the Measures of ef- 
fectiveness applied by the military must focus on the 
specific detection and monitoring mission assigned 
vice the larger mission of drug interdiction as a whole. 


156,513 

AD-A236 929/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Goldwater-Nichols: An Interim Assessment of the 
CINCS’ Authority. 

Study project. 

M. A. Suozzo. 18 Mar 91, 51p 


The Defense eons Act of 1986, commonly 
referred to as the Goldwater-Nichols Act, is the most 
significant defense reform effort since World War Il. It 
is another step in a long evolutionary process that has 
attempted to focus our military efforts on forces that 
are unified, fight jointly, and have a clear chain of com- 
mand. The center of this effort in the Act was the au- 
thority of the combatant commanders, the CINCs. How 
did this Act come about. What was the intent. Does the 
CINC operate with the authority the law intended. And 
finally, how far has the effort gone to date. This study 
attempts to provide insight into these questions and 
evaluate where the military stands with regard to the 
Act’s provisions that were directed at matching the 
CINC’s authority to responsibility. 


156,514 

AD-A236 930/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Saudi Arabia’s National Guard. 

Study project. 

B. O. Nahil Al Harbi. 27 Mar 91, 35p 


This paper reviews the history of the Saudi Arabia Na- 
tional Guard (SANG) emphasizing the role it — in 
the unification of the Kingdom. Current SANG organi- 
zation and assigned national taskings are fully devel- 
oped as the background for a discussion of the exten- 
sive SANG ongoing Modernization Plan. The Iraq war 
with Iran and the recent Iraq invasion of Kuwait have 
influenced the revision of SANG national taskings, 
force sizing, and the overall SANG employment oper- 
ational concept. The paper concludes overall SANG 
employment operational concept. The paper con- 
cludes with a vision of SANG at the completion of the 
Modernization Plan. 


156,515 

AD-A236 932/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army Medical Department Issues from Operation 
Desert Shield. 

Final Rept. 

G. A. Palmer. 1 Apr 91, 31p 


At the outset of Operation Desert Shield, the Army 
Medical Department (AMEDD) quickly realized that it 
would be required to play a critical role in the oper- 
ation. Throughout the crisis, however, significant chal- 
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lenges arose along the path of preparation. The 
AMEDD is organized with, roughly, seventy-five per- 
cent of its forces in the reserve components. Much of 
the call-up ordered by the President was for medical 
units and personnel. It is because of this significant 
weighting in the reserves of the medical assets that 
many of the issues were identified. It is also true that 
the use of the unique Presidential Call-up authority sur- 
faced some of these issues. This paper focuses on 
issues that presented themselves as the process of 
responding to the crisis unfolded. They are: Deployabi- 
lity criteria of the Reserve Component personnel; Clar- 
ity of readiness status of units being activated; and, 
Command and control of medical assets in theater. 
Each issue is very broad in and of itself, but is further 
narrowed in the discussion to the relationships be- 
tween law or policy and the realities of the units at- 
tempting to execute those policies. The methodology 
for the collection of issues consisted of interviews with 
leaders, consultants, and officers within the Office of 
the Surgeon General, U.S. Army, and at the Headquar- 
ters, U.S. Army Health Services Command and the 
Academy of Health Sciences, U.S. Army. A literature 
review was conducted of the legal and policy docu- 
ments relating to the Presidential Call-up authority and 
the implementation of that Executive Order. The 
review included existing and developing AMEDD doc- 
trinal literature to draw comparisons to the events as 
they occurred. 
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AD-A236 937/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Combat Exclusion Policy: Myth or Reality for 
Women in Today’s Army. 

Study project. 

T. M. Roy. 27 Feb 91, 33p 


Presently, women are restricted from direct combat 
roles in the Air Force, Marines, and Navy by U.S. Stat- 
ute. U.S. Army policy prohibits women from serving in 
most combat arms units. This policy regulates the as- 
signment of women in the Army through the use of the 
Direct Combat Probability Coding system (DCPC). This 
study focuses on the issue of whether the DCPC will 
be effective or necessary in future combat operations 
conducted by a contingency oriented Army. Several al- 
ternative solutions are presented involving changes to 
this coding system followed by a recommendation that 
may be long overdue. 


156,517 

AD-A236 958/5/GAR 

RAND Corp., Santa Monica, CA. 
Analytic War Plans: Adaptive Force-Employment 
Logic in the RAND Strategy Assessment System 
(RSAS). 

Interim rept. 

W. Schwabe, and B. Wilson. Jul 90, 226p Rept no. 
RAND-N-3051-NA 

Contract MDA903-90-C-0004 


The RAND Strategy Assessment System (RSAS) sim- 
ulates future USSR vs. U.S. armed conflict scenarios 
by playing Red and Blue Agent programs against each 
other. These Agents are each headed by a National 
Command Level, which gives guidance to subordinate 
Military Command Levels. The programs the latter 
execute are called Analytic War Plans (AWPs), which 
use conditional logic to adapt the force orders they 
issue. AWPs are written in the RAND-ABEL language. 
They have a hierarchy of functions. A phase is com- 
posed of several moves and usually lasts for more 
than a day. Procedures contain force order tables that 
issue orders to the various force models. Authorization 
for plans to take many important actions must be spe- 
cifically granted through the Authorization variable. 
This Note describes the structure of AWPs and Control 
Plans in detail, and provides annotated examples of a 
Control Plan and two AWPs. 


PC A11/MF A02 
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AD-A236 959/3/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 


Keeping U.S. Troops in Europe: The Real Reason 
Wh 


Interim rept. 
R. A. Levine. Sep 90, 26p Rept no. RAND-N-3085- 


AF 
Contract F49620-91-C-0003 


The political capability to keep U.S. troops in Europe is 
suffering from the collapse of the explicit military ra- 
tionale that has been used to support those forces: the 
need to deter and defend against a massive Soviet 


156,521 


attack against Western Europe. The likelihood of such 
an all-out attack has been decreasing steadily for a 
long time; it is clearly close to zero now. For many 
years, the real reasons for the U.S. presence have 
been far broader than this expressed rationale, and 
the U.S. troop presence remains important to Ameri- 
can interests for the same reasons. This Note explores 
this basic need for a continuing presence of U.S. 
troops in Europe to support continued U.S. interests, 
including (1) defense against military threats smaller 
than a massive Soviet attack, or stemming from a re- 
versal of current favorable Soviet trends; (2) continu- 
ation of the favorable Soviet trends; (3) stability--rapid 
removal of U.S. troops could substitute revived suspi- 
cions and rivalries for hopes and cooperation; (4) con- 
tinued democratization of Eastern Europe, which re- 
mains an American ideological as well as strategic in- 
terest; (5) U.S. prosperity, which is closely connected 
to European prosperity; and (6) the voice in many Eu- 
ropean economic, political, and security matters that 
the U.S. troop presence gives the United States. 
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AD-A236 962/7/GAR PC AO5/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Are the ‘Minute Men’ Fast Enough: A Historical 
Look at Pre- and Post-Mobilization Training. 

Study feng 
R. E. Gandy. 15 Apr 91, 82p 

By January 1, 1991 over two hundred thousand Re- 
serve and National Guard soldiers had been mobilized 
in support of Operation Desert Shield (and eventually 
Desert Storm) in the Persian Gulf War. Included in this 
mobilization were three National Guard combat bri- 
gades. The time between notification and deployment 
to combat of our reserve forces has varied a great deal 
throughout our country’s history. There is a — deal 
of argument in government as well as in the Army itself 
as to the ability of combat, combat support, and 
combat service support reserve units to move rapidly 
from a peace time training status to commitment in 
combat. This study reviews the large scale reserve and 
national -_ mobilizations from World War Ii to 
present. The study clarifies some of the variables 
which affect training time and focuses on the time be- 
tween notification and actual commitment to combat. 
Because call ups in World War ll, Korea, Berlin (1961), 
and Vietnam were extensive, the author has concen- 
trated on Pacific bound units from each war. The Pacif- 
ic is an area of special importance as the U.S. national 
interests begin to focus less on Europe and more on 
our major trading partners in the Pacific Rim. Each sec- 
tion or conflict is followed by a lesson learned summa- 
ry and tied to the following conflict. The entire study is 
brought to a close with conclusions and recommenda- 
tions for future training and employment of reserve 
components. 
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AD-A236 964/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

JFACC: Command and Control: What Army Air De- 
fense Commanders Need to Know. 

Study project. 

T. L. Scott. 5 Apr 91, 34p 


This study provides the reader with a historical over- 
view of the command and control of United States air 
assets during joint operations. it traces the evolution of 
the role of the Joint Force Air Component Commander 
to include mission, function, roles, and structure that 
are essential to the Joint Force Commander for plan- 
ning, coordinating, and controlling his combat air 
power. It provides view of the issues arising from inter- 
service command and control procedures. These 
issues are derived from joint air operations that include 
Army ground based air-defense systems, United 
States Air Forces aircraft, United States Marine Corps 
Aviation Task Force, and Naval Carrier Task Force air- 
craft. The study draws on current join publications on 
command and control of the Joint Force Commander’s 
air assets. Each service’s doctrine on the planning, co- 
ordination, allocation, and tasking of air assets in a the- 
ater of operations is reviewed. Other documents, let- 
ters, memos, and papers that relate to the study fur- 
ther classify the interservice issues of disagreement. 
Army Air Defense Commanders should be aware of 
the issues because they fight in a joint force and may 
be under the command and control of either a USAF, 
Naval, or Marine Corps Air Component Commander. 
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Army War Coll., Carlisle Barracks, PA. 

Senior Leadership: A Historical Perspective. 
Study project rept. 

W. F. Landrus. 25 Feb 91, 61p 


No abstract available. 
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AD-A236 974/2/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 
War in the Age of Information: The Military and the 
Media. 

Final rept. 

R. E. Fridley. 11 Feb 91, 24p 


This paper examines the ability of the military to con- 
duct war in the age of information. It begins with an 
examination of how the media has changed the envi- 
ronment of the modern battlefield and the critical im- 
portance of the operational commander’s understand- 
ing the implications of this change. This paper argues 
that the future commander must possess the neces- 
sary skill as a war fighter to achieve a military victory 
on the battlefield. Second and equally important, he 
must be a communicator. Everything a manager does 
-- from motivating and influencing others, to controlling 
and modifying their behavior -- revolves around com- 
munications. He must possess an appreciation of the 
political foundation of war, the various audiences that 
constitute the political foundation, and the importance 
of very carefully presenting our case to these various 
audiences. The focus of this paper is on the role of the 
media as a new driver in modern warfare, how it has 
changed the nature of warfare, and how it has blurred 
the distinction between combatant and noncombatant. 
Military actions in Grenada and Panama demonstrated 
that otherwise successful operation are not consid- 
ered total successes unless the media aspects are 
properly handled, an area generally given relatively 
little attention compared to other war fighting skills. 
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AD-A236 976/7/GAR PC A03/MF A01 
Naval War Coll., Newport, RI. Dept. of Operations. 

Is the Navy’s Mine Warfare Posture Bankrupt. 

Final rept. 

J. V. Gluth. Jun 91, 33p 


This paper addresses the Navy’ posture on mine war- 
fare (MIW). The purpose is to examine the perception 
that the Navy’s MIW capabilities are inadequate and 
that appropriate corrective actions are not being taken. 
Despite MIW’s lack of strong congressional sponsor- 
ship enjoyed by other warfare specialties, the Navy 
has developed a highly capable and responsive force 
of mine countermeasures (MCM) helicopters and 
ocean-going vessels, as well as the capability of pro- 
viding limited MCM through the Craft of Opportunity 
+ ps (COOP). Even though a high proportion of 
MCM capability resides in the Naval Reserve Force, 
the channel survey and conditioning function they per- 
form contributes directly to the readiness posture of 
the active Navy. The Navy’s MIW posture is not bank- 
rupt, but is vital and forward looking. Recommenda- 
tions provided include expanding the COOP, protect- 
ing the Reserve MCM role, and institutionalizing the 
benefit of MIW experience among the officer corps. 


156,524 

AD-A237 027/8/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
U.S./Japan Burdensharing: Constraints to In- 
creased Japanese Contribution. 

Master’s thesis. 

P. J. Braker. Jun 90, 81p 


This thesis explores issues relevant to U.S./Japan bur- 
densharing. As U.S. defense expenditures are reduced 
in the 1990's, U.S. allies will be called upon to contrib- 
ute a greater share to meet common security responsi- 
bilities. Japan’s government faces a multitude of con- 
straints to increasing defense expenditures placed 
upon them by the U.S., the Japanese public and 
Japan’s Asian neighbors. Some of these constraints 
are affected significantly by Japanese perceptions of 
U.S. commitment and the Soviet threat. If perceptions 
of the Soviet threat diminish while perceptions of the 
U.S. commitment remain strong, Japan may be less 
inclined to increase their expenditures to the levels 
called for by the U.S. This thesis explores constraints 
to increased Japanese defense spending, Japanese 
perceptions of U.S. commitment, Soviet threat percep- 
tions in Japan, and also indicates areas for increased 
Japanese contributions to allied defense capabilities. 
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AD-A237 038/5/GAR PC A04/MF A01 
RAND Corp., Santa Monica, CA. 

Simulated Central Region Conflicts at Nominal 
Parity and Low Force Levels. 

Interim rept. 

W. G. Wild, R. D. Howe, and P. K. Davis. Nov 89, 
53p Rept no. RAND/N-3006-USDP 

Contract MDA903-90-C-0004 


An important objective in the ongoing Conventional 
Forces in Europe (CFE) negotiations is achieving a 
stable military balance at equal force levels, levels far 
below current Warsaw Pact levels and somewhat 
below those of NATO. There is also increased interest 
in considering much lower force levels (e.g., 50 per- 
cent of those NATO currently has). This Note docu- 
ments simulation experiments used as part of a larger 
policy analysis, exploring some of the issues that arise 
if one considers hypothetical conventional conflicts in 
Europe’s Central Region with the sides having equal 
numbers of forces at levels ranging from 45 equivalent 
divisions (EDs) down to 18. It also includes some dis- 
cussion of the important problem of what happens at 
low force levels when the attacker in fact has a theater 
force ratio advantage, despite negotiated parity in 
some Atlantic-to-the-Urals (ATTU) aggregates. 
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DE91013603/GAR PC A08/MF A01 
Lawrence Livermore National Lab., CA. 
Effectiveness of tiltrotor support to ground 
combat. 

A. S. Warshawsky, D. U. Olness, J. E. Pimper, M. J. 
Uzelac, and J. Wilson. Jan 91, 154p UCRL-ID- 
106416 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The Janus combat simulation was used to compare 
the relative effectiveness of three aircraft fleets to rein- 
force a ground combat operation. The relative capabili- 
ties of these fleets were compared in terms of the out- 
come of the reinforced combat operation instead of 
simply tabulating tonnage delivered. The tactical sce- 
nario stressed time-sensitive mobility requirements 
and the requirement to negotiate a mid-intensity air de- 
fense threat. A fleet composed of V-22 tiltrotors and 
CH-53E helicopters was shown to be more effective 
than one composed of CH-60(S) and CH-53E helicop- 
ters. 17 refs., 34 figs., 8 tabs. 
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AD-A236 368/7/GAR PC A03/MF A01 
Applied Research Associates, Inc., Aberdeen, MD. Ab- 
erdeen Research Center. 

Proposed Modification of the Jet Flow from the 
BRL 1.68-Meter Shock Tube. 

Final rept. 1 Jun 90-18 Mar 91. 

N. H. Ethridge. May 91, 39p BRL-CR-664, 

Contract DAAA15-89-D-0008 


The jet from the open of the BRL 1.68-meter shock 
tube can produce high drag loading on a target with 
relatively little accompanying overpressure. This envi- 
ronment has characteristics resembling that of the 
non-ideal blast simulator. The flow from the tube has 
been used to overturn an item of military equipment. 
The jet from the tube is narrow. In this study, a small 
model of the tube with a steady-flow jet was used to 
examine the possibility of broadening and flattening 
the jet velocity profile. Several fixtures were built and 
attached to the end of the tube. These divided the flow 
into several jets directed to produce the desired jet 
modifications at ten diameters from the end. A six-jet 
and ten-jet fixture produced acceptable modifications. 
A plan for development and testing for the BRL 1.68- 
meter tube was developed. 
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AD-A236 498/2/GAR 
Maryland Univ., College Park. 


PC A03/MF A01 


Multiburst and Fratricide Effects. Task 1: Numberi- 
cal Methods and Computational Results. 

Technical rept. 29 Sep 87-31 Oct 90. 

H. M. Glaz. 1 Jun 91, 32p DNA-TR-90-199, 

Contract DNA001-87-C-0303 


This report documents and summarizes several devel- 
opments in the field of numerical analysis of systems 
of hyperbolic conservation laws (especially, gas dy- 
namics) and their viscous extensions (especially, the 
Navier Stokes equations); applications of the methods 
obtained in larger scale scientific computing with the 
objective of modeling complex physical phenomena, 
including careful checks against experimental data; 
and further applications of the methodology in the 
modeling of blast wave environments. Of special note 
are results concerning shear layer and boundary layer 
phenomenology (the latter including the effects of 
dust, preheating, etc.) and new methods for multima- 
terial calculations and problems involving wave speed 
stiffness (e.g., the early stages of fireball rise). 
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AD-A236 815/7/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Triad: A Viable Entity for the 1990. 

Individual study project. 

H. B. Scherbinske. 1 Apr 91, 51p 


The triad, consisting of land based strategic bombers, 
land based Intercontinental Ballistic Missiles, and sea 
based Submarine Launched Ballistic Missiles, has pro- 
vided the U.S. a nuclear deterrent umbrella for over 30 
years. All three of the systems have been refined and 
updated over the years, but the basic — of a 
three legged deterrence has not been altered. Now, 
that the cold war has been declared over, and the 
USSR appears to be disintegrating as a major force, 
the question becomes, is the triad still required to pro- 
vide for the security of the U.S. This paper first traces 
the beginnings and evolutions of the triad weapons, 
and the strategic nuclear policies the U.S. adopted to 
take advantage of the enhancements technology pro- 
duced in the weapons. Each member of the triad is 
then examined separately to ascertain weaknesses 
and strengths. Following this individual study, the com- 
bined effects of the systems and how they compen- 
sate for weaknesses in other weapons is discussed. 
The conclusion reached is that the triad remains a vital 
part of the United States’ security, and should remain 
in existence until such time that total world peace can 
be assured. 
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AD-A236 868/6/GAR 

RAND Corp., Santa Monica, CA. 
Politics of Modernizing Short-Range Nuclear 
Forces in West Germany. 

Interim rept. 

R. D. Asmus. Sep 89, 72p Rept no. RAND/R-3846- 


PC A04/MF A01 


AF 
Contract F49620-91-C-0003 


This report examines the origins of changing West 
German attitudes toward nuclear modernization in the 
wake of the treaty on intermediate-range nuclear 
forces signed in December 1987. It analyzes the fac- 
tors shaping West German attitudes toward NATO’s 
planned modernization of short-range nuclear forces 
(SNF)-factors that led to an open dispute in the alli- 
ance over SNF modernization in the early months of 
1989. On the basis of this analysis, the report then 
considers the implications of domestic political trends 
in the Federal Republic of Germany (FRG) for future 
alliance decisions on the modernization of NATO nu- 
clear forces in Western Europe. 
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AD-A237 024/5/GAR PC A03/MF A01 
Pacific-Sierra Research Corp., Los Angeles. 

Target Area Operating Conditions Dust Lofting 
from Natural Surfaces. 

Technical rept. 29 Sep 87-29 Apr 90. 

R. A. Gaj, and R. D. Smail. 1 Jun 91, 40p 

Contract DNA-001-87-C-0298 


We explore how variations in soil type, vegetation 
cover, and climatic conditions influence the sweepup 
mass in target regions. A simple dust sweepup/sus- 
pension model, appropriate for the high wind speeds 
associated with nuclear blast waves, is developed to 
depend explicitly on the threshold shear velocity re- 
quired to initiate dust lofting. Given an analytic driver 
for the positive phase free stream wind speed versus 





ground range and time, sweepup masses for a wide 
range of surface types and conditions are calculated. 
We find that for an airburst at SHOB = 500 ft/cu.rt.kt, 
the sweepup mass can be reduced to near zero if the 
surface is covered with tall grass or a mature small 
grain crop. For burts over loose, unvegetated sand, 
sweepup efficiencies are nearly six times greater than 
for a typical Nevada Test Site surface. For a lower alti- 
tude airburst (SHOB = 50 ft/cu.rt.kt, a somewhat 
smaller variation between these extremes is predicted 
(e.g., scouring is possible even over grass or crop- 
land). The yield dependence of sweepup mass and the 
surface area scoured by the blast winds is also ex- 
plored. The results indicate that the net dust injection 
from a nuclear laydown can vary significantly within in- 
dividual target areas and may be a strong function of 
season-especially in agricultural regions. 


156,532 

DE91013304/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Impact of a reduced nuclear weapons stockpile on 
strategic stability. 

P. Chrzanowski. 20 Mar 91, 19p UCRL-JC-106901, 
CTS-24-90, CONF-9010247-3 

Contract W-7405-ENG-48 

The role of nuclear weapons in the year 2000, San 
Ramon, CA (USA), 22-24 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


This presentation is to discuss the impact of a reduced 
nuclear weapons stockpile on the —— stability. 
Methodologies used to study strategic stability issues 
include what are basically strategic-force exchange 
models. These models are used to simulate a massive 
nuclear exchange in which one side attacks and the 
other side retaliates. These models have been of inter- 
est to the Strategic Defense Initiative (SDI) program. 
Researchers have been looking at issues concerning 
the stability of the transition period, during which some 
defenses have been deployed and during which deter- 
rence and war-fighting capability reply partly on de- 
fense and partly on offense. Also, more recently, with 
interest in the Strategic Arms Reduction Treaty 
(START) and force reductions beyond START, the 
same calculation engines have been used to examine 
the impact of reduced forces on strategic stability. For 
both the SDI and the START reduction cases, ex- 
change models are able to address only a rather 
narrow Class of strategic stability issues. Other broader 
stability questions that are unrelated to nuclear weap- 
ons or that relate to nuclear weapons but are not ad- 
dressed by the calculational tools which are not includ- 
ed in this discussion. 6 refs., 1 fig., 1 tab. (BN) (ERA 
citation 16:021525) 


Passive Defense Systems 


156,533 

AD-A237 052/6/GAR PC A11/MF A02 
Department of Defense, Washington, DC. 

Minutes of the DoD Annual Review of Physical Se- 
curity Equipment (PSE) Program. 

Annual rept. 

1 May 91, 234p 


No abstract available. 


General 
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AD-A236 367/9/GAR PC A03/MF A01 
Naval War Coll., Newport, Rl. Dept. of Operations. 
Operations Research: A Valuable Asset for the 
Operational Commander. 

Final rept. 

J. C. Naudain. 11 Feb 91, 35p 


Operations research (O.R.) is a valuable tool to the 
operational commander which can aid him by provid- 
ing a quantitative basis for decision making and prob- 
lem solving; however, he must understand its 
strengths and limitations. The paper is oriented toward 
the operator in order to provide him or her insight as to 
the value of O.R.. This is accomplished through a 
broad presentation of operations research concepts, 


Soviet viewpoints, explanations, and examples set in 
an operational context. Technical details are limited 
and the analyst is addressed only through the perspec- 
tive of the operational commander and his analytical 
requirements. 


156,535 

AD-A236 490/9/GAR PC AO5/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Space Systems Requirements: The Navy Ap- 
proach. 

Study project. 

G. D. Hagen. 5 Apr 91, 76p 


Each of the armed services has a unique approach 
and bureaucracy for identifying systems requirements 
and application of space systems to its operational 
forces. This paper reviews the historical and existing 
institutional structure of the naval space organization, 
some of the uses of space systems by operational 
units, and the naval processes for identification of 
future systems requirements. Observations are made 
that the Navy experienced great success early on in 
the use of space. After a period of seeming malaise, 
the Navy’s space program began a renaissance in the 
1980’s which is still in progress. A review of selected 
portions of the history of the U.S. space efforts in gen- 
eral, the naval space program in particular, and the 
military challenge of Soviet space achievements 
opens this paper. Portions of current institutional struc- 
turing of naval space organization are the result of 
policy decisions made 30 years ago. The author offers 
suggestions toward potential enhancement of the 
Navy’s space requirements process in the increasingly 
joint environment. 


156,536 

AD-A236 520/3/GAR PC A11/MF A02 
Maryland Univ., College Park. 

Motion Picture Effects on Public Understanding, 
Recruitment and Retention in the Military: Explor- 
ing the Situational Factors of Involvement and Ce- 
lebrity Influence. 

Final rept. 

D. G. Boltz. 1991, 234p 


This qualitative study was conducted to determine if, 
through government assistance to producers of enter- 
tainment-oriented motion pictures with military themes 
the armed forces in general and the Army in particular 
are: (1) increasing public understanding of the U.S. 
Armed Forces and (2) enhancing U.S. Armed forces 
recruiting and retention programs. It differed from past 
audience research in that it was framed in media ef- 
fects theory and the situational theory of publics, with 
particular attention to the factors of involvement and 
celebrity influence as they may relate to reported 
changes in knowledge, attitude or behavior. The 
author conducted a series of focus group interviews 
with first-term Army soldiers and high school students 
to evaluate the public information and recruitment or 
retention value of the movies. The study confirmed 
that entertainment-oriented motion pictures with mili- 
tary themes have only a situational effect on individ- 
uals. It also proved valuable in identifying some of the 
situational factors that can be used for audience seg- 
mentation. 


156,537 

AD-A236 528/6/GAR PC A03/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 
Law of Armed Conflict with Regard to the Protec- 
tion of Civilians. 

Final rept. 

M. J. Shewchuk. 13 Mar 91, 34p 


U.S. Navy Regulations state that a commander shall 
observe and require his command to observe the prin- 
ciples of international law. This paper reviews the de- 
velopment and current status of the law of armed con- 
flict (LOAC) with regard to the protection of civilians. It 
also gives specific attention to LOAC as it relates to 
the development of rules of engagement and the com- 
mander’s position in the chain of command. Although 
the subject is legal, the intend is to avoid legalism. The 
author does not presume to possess a lawyer’s exper- 
tise. An attempt is made to demonstrate that LOAC is 
not merely a conglomeration of legal niceties and uto- 
pian illusions, having as their primary effect the ob- 
struction of the operational commander. Rather, LOAC 
is an evolutionary military, moral, and legal attempt to 
ensure that in the pursuit of victory, commanders do 
not betray their duty. 


156,541 
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AD-A236 683/9/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

National Nursing: Recruitment and Retention Chal- 
lenge for the Army. 


Study project rept. 
S. E. Kading. 3 May 91, 61p 


Like the country at large, the Army has been chal- 
k by a national imbalance between the supply of 
professional nurses and the demand for their services. 
This shortage, known as the nursing shortage, poses 
special problems for the Army Medical Department as 
it strives to maintain wartime readiness and provide 
comprehensive peacetime care to Department of De- 
fense beneficiaries. History demonstrates that the 
present nursing is different from past ones in 
that it has been ca by a host of emerging trends in 
health care and society at large. Unlike past shortages, 
experts believe there are no ‘quick fixes’ to the 
present, persistent shortages of nurses. Instead, it will 
require reforms that address a whole series of basic 
underlying problems. Still, classic studies have demon- 
strated attributes of magnet hospitals and characteris- 
tics of the nursing profession that provide clues to re- 
solving, or at least ameliorating, the nursing shortage 
for the Army. This paper reviews the national nursing 
shortage and the history of 

meet Army needs. It examines strategies 

Nurse Corps has used to correct imbalances in nurse 
compensation and improve its ability to successfully 
compete with the civilian labor market for nurses. It 
draws upon the classic studies and critiques the Army 
for failing to incorporate lessons learned in devising 
successful strategies for recruiti and retaining 
nurses. Finally, it introduces early findings of the Army 
Nurse Corps Proud to Care Survey and uses them to 
formulate the author's view of elements that should 
form the basis for a strategic restructuring of the role, 
function and organization of Army nursing. 


156,539 

AD-A236 803/3/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. Dept. of 
Administrative Sciences. 


Sep 90. 
N g. Roberts. 17 Apr 90, 88p Rept no. NPS-AS-91- 


This paper outlines the distinctive features of public 
bureaus and their consequences for bureau manage- 
ment, especially bureau strategic management. It is 
argued that bureau strategic management has limited 
applicability, especially in large, multiorganizational bu- 
reaus like the Department of Defense. Rather than en- 
dorse the transfer of strategic management principles 
from business and industry, the author considers the 
invention and development of new and innovative or- 
ganizational solutions as the most viable option for the 
management of the Department of Defense in the 
future. 


156,540 

AD-A236 860/3/GAR PC A12/MF A02 
Judge Advocate General’s School, Charlottesville, VA. 
Criminal Law Div. 

Senior Officers Legal Orientation. 

Final rept. 

May 91, 256p Rept no. JA-320-91 


This text serves as a convenient source of legal infor- 
mation for the commander in the field and as a guide to 
understanding the many criminal law problems which 
confront today’s Army commander. 


156,541 

AD-A236 900/7/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 

Soviet Turn Toward Conventional Force Reduc- 
tion. The Internal Struggle and the Variables at 
Play - Executive Summary. 

Interim rept. 

H. Gelman. Dec 89, 21p Rept no. RAND/R-3876/1- 


AF 
Contract F49620-86-C-0008 


This report presents key observations drawn from R- 
3876-AF, a RAND study that examines the relationship 
between the Soviet force posture toward Western 
Europe and the political struggle that is being waged in 
the Soviet Union for control over the priorities of mili- 
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tary deployment policy and military-industrial decision- 
making. The report — a detailed overview of the 
intertwined issues that have been the key battle- 
grounds in this contest: how to define the Soviet mili- 
tary budget, how far and how fast to cut it, how far to 
reduce Soviet conventional forward deployments in 
Europe, how much asymmetry to accept in such reduc- 
tions, how to reorganize forces for defensive pur- 
poses, and whether to move away from the traditional 
Soviet mass, conscripted army in the direction of a pro- 
pcngraetnen army. The study then considers prospects for 
the future. 


156,542 

N91-24935/9/GAR PC A04/MF A01 
Ministry of Defence, Haifa (Israel). Center for Military 
Analyses. 

Optimal Accumulation of Power. 

|. Amit, and A. Halperin. cDec 87, 57p CEMA-87-87, 
ITN-90-85016 


Power is defined as a depreciable, non-consumable 
commodity, produced by capital and labor. Its optimal 
accumulation over time requires the allocation of re- 
sources between investment, consumption and power. 
Assuming consumption to be a fixed share of the prod- 
uct, the best policy for the indefinite future is to follow a 
balanced growth, after an initial adaptation phase. A 
similar policy is optimal for consumption vs. invest- 
ment, when the level of allocation to power is kept 
fixed. It turns out that both policies have always a 
common point (i.e., a set of allocation levels), which 
under broad conditions is unique. This point is a stable 
Nash equilibrium compromise between power and wel- 
fare, or consumption, in the sense explained in the 
sequel. It may be regarded as a good candidate for an 
overall social policy without postulating a global social 
utility. When two societies _—— in a rivalry over 
power, then the optimal unilateral accumulation poli- 
cies constitute a Nash equilibrium for the bilateral 
case. This indicates that the social compromise sug- 
gested above may be valid even when an external 
conflict prevails. 


NATURAL RESOURCES 
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DE91013052/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Remote Sensing Lab. 

Rubbersheet processing of USDA soil survey 
sheets. 

D. H. Kliman. 1991, 16p EGG-10617-1128 

Contract ACO8-88NV 10617 

Sponsored by Department of Energy, Washington, DC. 


Soil survey maps drawn onto NHAP photography con- 
tain numerous geometric displacements which must 
be reduced before the maps can be used as a layer in 
a Geographic Information System. The soil survey 
maps for Naval Petroleum Reserve Number 1 in Cali- 
fornia were rubbersheeted using control points derived 
from orthophotography. The resulting soils coverage 
was overlayed with an existing disturbance coverage 
with favorable results. 2 refs., 4 tabs. (ERA. citation 
16:021599) 


156,544 
MIC-91-03667/GAR PC E07/MF E01 
Transportation Development Center, Montreal 
(Quebec). 

Feasibility of using satellite imagery in ADES. 

J. A. Ostrowski, and D. N. H. Horler. c1990, 33p 


Transport Canada is developing an Airspace Design 
Expert System (ADES) for designing instrument ap- 
proach airways in a 3-D computer graphics environ- 
ment. ADES requires a detailed digital elevation model 
(DEM) as part of its database, for which data from mili- 
tary sources are currently used. The availability of 
SPOT (systeme probatoire d’observation de la terre) 
stereo satellite imagery offers an alternative data 
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source and makes it possible to obtain accurate eleva- 
tion data as well as land cover information. This project 
tested that concept, using a terrain database generat- 
ed from stereo SPOT imagery in the National Capital 
Region. Horler Information’s proprietary software 
system, HI-VIEW, was used for the DEM generation. 
The process required data preprocessing, stereo 
image matching, editing, formatting, transfer to ADES, 
and verification and testing within ADES. This report 
presents the feasibility evaluation of the test. 


156,545 
N91-24671/0/GAR PC A07/MF A01 
Houston Univ. at Clear Lake City, TX. 

Earth View: A Business Guide to Orbital Remote 
Sensing. 

P. C. Bishop. Jul 90, 131p NAS 1.26:188238, NASA- 
CR-188238 

Contract NCC9-16 


The following subject areas are covered: Earth view - a 
guide to orbital remote sensing; current orbital remote 
sensing systems (LANDSAT, SPOT image, MOS-1, 
Soviet remote sensing systems); remote sensing satel- 
lite; and remote sensing organizations. 


Forestry 
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AD-A236 661/5/GAR PC A03/MF A01 
FAAC, Inc., Huntingdon Valley, PA. 

Role of Channel Migration in the Initiation and 
Maintenance of Forest Communities in Western 
Tennessee. 

Final rept. 

D. Shankman. Apr 91, 25p WES/MP/EL-91-13, 
Contract DACW39-89-M-3085 


Forest regeneration was examined on abandoned 
channels and newly created point bars along the Hat- 
chie River in western Tennessee. Tree age and size 
data are used to reconstruct the development of the 
young forest stands and to predict future changes. 
New point bar surfaces favor the establishment of 
Acer saccharinum and, to a lesser extent, Salix nigra 
and Populus deltoides. Taxodium distichum and S. 
nigra are the first species to colonize oxbow lakes after 
the channel cuts off. Longevity of the early colonizers 
is highly variable. S. nigra is short-lived, whereas T. dis- 
tichum may dominate a site for more than 500 years. 
However, densities of all pioneer species on both 
abandoned channels and point bars decline with in- 
creasing age of surface. With the exception of A. sac- 
charinum, these ies have low reproductive suc- 
cess in mature strands and will be replaced by shade- 
tolerant species that establish much later. Therefore, 
the early colonizers rarely occur on older surfaces. 
Channel movement and the creation of new surfaces 
will maintain these species in the lower bottomiands of 
undisturbed streams. However, the initiation of pioneer 
communities may be precluded in some areas by 
stream channelization and bank stabilization. Main- 
taining straightened channels prevents formation of 
oxbows and point bars. Therefore, the primary regen- 
eration surfaces for many species no longer exist. 


156,547 
DE91012940/GAR PC A04/MF A01 
Rice Univ., Houston, TX. Dept. of Biology. 
Testing the scale-dependence of models of re- 
source competition and environmental conditions 
for forest structure and dynamics. Technical 
—- report. 

. G. Knox, and P. A. Harcombe. 1991, 69p DOE/ 
ER/60879-2 
Contract FG05-89ER60879 
Sponsored by Department of Energy, Washington, DC. 


The goal of this research remains evaluating and inte- 
grating two kinds of explanation of forest community 
structure and dynamics previously developed at differ- 
ent spatial scales. Gradient models describe species 


distributions and community composition in term of en- . 


vironmental factors, which can usually be associated 
with conditions for plant growth. Resource competition 
models explain community dynamics and resulting 
composition in terms of acquisition of limiting re- 
sources. Developments in resource competition theory 
(extending explanation to large-scale gradients), and 
in analysis of small-scale variations in conditions, 
made it clear that the potential scales of explanation 


for these two models were not mutually exclusive. We 
proposed to compare qualitative predictions from both 
approaches at a set of scales where we have devel- 
oped detailed data on forest composition and dynam- 
ics. An essential part of determining the limits of each 
approach is to discover areas where the models make 
different predictions, and evaluate these differences in 
light of field data. We are developing and plan to test 
regional gradient predictions of local patterns with a 
set of intensive study sites representing major forest 

pes on the coastal plain and piedmont of the South- 
eastern United States. We will also compare the re- 
sults of empirical models of within- and across-site 
spatial and temporal distribution, i.e. gradient and 
stage-projection models, with heuristic results from a 
a modeling system. 29 refs., 39 
igs. 


156,548 


DE91782121/GAR PC A12/MF A02 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 

Aenderung der Bodenvegetation in Waldbestaen- 
den als Folge einer kuenstlichen Duengung. Fich- 
tenforste des Luzulo-Abietetum und Galio-Abiete- 
tum im Oberen Buntsandstein des Nordschwarz- 
waldes. (Alteration of the ground cover of forests 
due to fertilizers. Spruce-forests of the Luzulo- 
Abietetum and the Galio-Abietetum in the upper 
variegated sandstone of the Northern Black 
Forest). 

Diss. 

O. K. Schornick. Apr 90, 272p KFK-PEF-63 

In German. 

U.S. Sales Only. 


The present survey deals with a comparison of fertil- 
ized and unfertilized vegetation units of spruce-forests 
in the ‘Nordschwarzwald’ (Northern Black Forest) and 
Baar-Schwarzwald. The responses ground-vegetation 
to fertilization has been examined 1-3 years and 30 
years respectively following fertilization. Spruce-for- 
ests of the Luzulo-Abietetum Oberd. 57 and Galio- 
Abietetum Wrab. 59 were analysed to provide informa- 
tion on following topics: Comparison of species-com- 
position of fertilized and unfertilized plant units, as- 
sessment of the relationship between fertilizer influ- 
enced species-composition and soil conditions, that 
are a result of fertilization, changes in vitality of those 
species, which react on fertilization, detection of a fer- 
tilization pattern in the field, synsystematical interpre- 
tation of fertilization by comparing plant associations, 
either when influenced by fertilization or not. The sam- 
pling program and assessment of vegetation were per- 
formed by combining Braun-Blanquet methods and the 
‘ecological indication equivalents’ of plant species by 
Ellenberg (1979) and Landolt (1977). Further, a 
method has been devised to take into consideration 
the vitality of species populations. (orig.) With 19 figs., 
67 refs. (ERA citation 16:018522) 
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MIC-91-03600/GAR PC E07/MF E01 
Forest Resource Development Agreement (Canada). 
Victoria (British Columbia). 

Basal area response nine years after fertilizing and 
thinning western hemlock. 

FRDA report no. 137. 

S. A. Y. Omule, and G. M. Britton. c1991, 41p ISBN- 

0-7726-1259-5 


Western hemlock is one of the most important com- 
mercial tree species in coastal B.C. Harvest of imma- 
ture stands of western hemlock can be accelerated by 
fertilizing and thinning treatments. This report address- 
es the problems of the magnitude and duration of the 
net basal area response; the effect of fertilizer dosage 
and percent basal area removed on the response; and 
how treatment response varies with stand age, basal 
area, and site index at the time of treatment. The 
report is based on 9-year remeasurement data from 
the largest single study undertaken in B.C. on the 
impact of silvicultural practices on free and stand 
growth and yield. 
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MIC-91-03602/GAR PC E07/MF E01 
Forest Resource Development Agreement (Canada). 
Victoria (British Columbia). 





Report of a forestry mission to Scandinavia. 
FRDA report no. 156. 
B. D. Gilfillan. c1990, 70p ISBN-0-7726-1288-9 


The 1989 Forestry Mission was composed of repre- 
sentatives from Forestry Canada, the B.C. Ministry of 
Forests and the Northern Interior Lumber Sector of the 
Council of Forest Industries of B.C. The mission exam- 
ined Scandinavian developments in forest manage- 
ment programs, land use and environmental issues for 
relevance to B.C. issues, and long-term strategic plans 
and visions of forests of the future. This report reviews 
the history of Scandinavian forestry, describes major 
forestry institutions, details the regulatory framework 
within which Scandinavian forestry operates, and de- 
scribes their silviculture regime. 


156,551 

MIC-91-03621/GAR PC E17/MF E01 
Forest Resource Development Agreement (Canada). 
Victoria (British Columbia). 

Autecology of common plants in British Columbia: 
A literature review. 

FRDA report no. 158. 

S. Haeussler, D. Coates, and J. Mather. c1990, 279p 
ISBN-0-7726-1270-6 


This publication summarizes the autecological charac- 
teristics of 35 vegetation species and provides infor- 
mation on how they respond to various silvicultural 
treatments now in use on forest lands. Information 
used in this report was gathered in an extensive 
search of ecological, silvicultural, and botanical litera- 
ture, most of which originates in western Canada or 
western US. Information is given on description, distri- 
bution and abundance, habitat, growth and develop- 
ment, reproduction, pests, effects on crop trees, re- 
sponse to disturbance or management, and wildlife 
and range of each species, listed alphabetically by sci- 
entific name. 


156,552 

MIC-91-03626/GAR 

Forestry Canada, Ottawa (Ontario). 
State of forestry in Canada: 1990 report to Parlia- 
ment. 

Annual publication. 

c1991, 82p SSC-FOL-6/1991E, ISBN-0-662-18601-X 
French ed. 91-03866/1. 


This report provides factual and analytical information 
about Canada’s forests, and addresses topics and 
issues important to the development of the Canadian 
forest sector. In addition to providing an annual over- 
view on the state of Canadian forestry, the report 
places particular emphasis on Canada’s forests as a 
source of commercial timber, and on management and 
environmental issues related to timber production. A 
national forest account is introduced to show the 
changes in the forest resource as it is depleted by har- 
vesting, fire and insects, and replenished through re- 
forestation and intensive management activities. Data 
are included from the mid-1970s to the present on ex- 
ports by province and their value, their contribution to 
the balance of trade, employment, and types of materi- 
als produced. 


PC E07/MF E01 


156,553 

MIC-91-03641/GAR 

Forestry Canada, Ottawa (Ontario). 
Forestry Canada: Strategic plan for research on 
climate ey 1990-95. 

c1991, 39p SSC-FO42-159/1991, ISBN-0-662- 
58217-9 

Text in English and French (Bilingual). 


This report discusses the impact of global climate 
change on the forests and forestry industry in Canada, 
including strategic considerations. Climate change 
issues are discussed both in Canada and international- 
ly and research needs are identified, including fore- 
casting the climate and the response of the forests, 
monitoring the change, mitigating the effects, and pre- 
senting a forestry solution to the carbon balance. A 
summary of current research relating to climate 
change is also included. 


PC E07/MF E01 


156,554 
MIC-91-03642/GAR PC E07/MF E01 
Forestry Canada, Ottawa (Ontario). 

Forestry Canada: Strategic plan for international 
science and technology activities, 1990-95. 

1990, 33p SSC-FO42-149/1990, ISBN-0-662- 
57864-3 

Text in English and French (Bilingual). 


NATURAL RESOURCES & EARTH SCIENCES 


This document summarizes the international science 
and technology activities of Forestry Canada and sets 
out a plan for strategic development and coordination 
of these activities over 5 years. The plan describes the 
major project elements of technology inflow and out- 
flow, scientific excellence, international agreements, 
aid to less-developed countries, and international intel- 
ligence. It also provides a description of current and 
potential activities related to areas of concentration 
and objectives. 


156,555 
MIC-91-03643/GAR PC E07/MF E01 
Forestry Canada, Ottawa (Ontario). 
Research activities of Forestry Canada, 1990-91. 
Annual publication. 

C. A. Plexman. c1991, 34p SSC-FO1-7/1991, ISBN- 
0-662-58269-1 

Text in English and French (Bilingual). 


This document is an overview of current research and 
development activity in each of the regional establish- 
ments and national institutes. It provides a concise 
tabular summary of projects listed within key activity 
groups, together with the budget and person years as- 
signed to each. 


156,556 
MIC-91-03797/GAR PC E07/MF E01 
Forest Pest Management Inst., Sault Sainte Marie (On- 


tario). 
Forest Pest Management Institute (Canada): Pro- 
ram review 1984-85. 


nnual report. 
ae 65p SSC-FO41-5/1985E, ISBN-0-662-14381- 


Annual report of the Institute, which develops pest 
control products and strategies for their effective and 
environmentally benign use. Coverage includes the or- 

janization of the Institute, with a brief review of the 

&D projects currently operating, divided into microbi- 
al control agents, biological interactions, physiological 
and genetic mechanisms, pesticide toxicology and effi- 
cacy, application technology, environmental concerns, 
and complementary services. Information and techni- 
cal services, administration and common support serv- 
ices are also discussed. 


156,557 

MIC-91-03827/GAR PC E07/MF E01 
Maritime Forestry Complex Corporation, Fredericton 
(New Brunswick). 

Maritime Forestry Complex Corporation: Annual 
report 1989-90. 

c1990, 51p 

Text in English and French (Bilingual). 


Annual report of the Corporation, founded in 1980 to 
establish a regional forestry complex where govern- 
ments, governmental agencies, universities, and pri- 
vate industry may construct, maintain and operate fa- 
cilities to carry on their work on forestry matters. The 
report describes the activities of the ation, fo- 
cusing on the Hugh John Flemming Forestry Centre 
and its programs. A financial statement is included. 


156,558 

MIC-91-03884/GAR PC E07/MF E01 
British Columbia Ministry of Forests, Victoria. Silvicul- 
ture Branch. 

Enhancing our forest resources: A forest renewal 
program, 1991-96. 

c1990, 14p ISBN-0-7726-7264-4 


This report describes a 5-year plan for forestry man- 
pope whose goals are the reforestation by 2000 of 
all remaining disturbed forest lands that are economi- 
cally viable to treat, and the dramatic increase of en- 
forcement of forest companies’ legal obligations to re- 
place forests currently being harvested. The report 
presents a list of highlights, then details the program, 
including implementation measures and descriptions 
of current reforestation measures, outstanding obliga- 
tions of the forestry companies, the use of incremental 
silviculture, an inventory of second-growth areas, and 
silviculture research being conducted. 


156,559 

MIC-91-03916/GAR PC E07/MF E01 
Ontario. Ministry of Natural Resources. Timmins Dis- 
trict, Timmins. 


156,563 


Forestry 


Summary of 9 economic stimulus projects approved 
for the Timmins District. These projects include, areas 
of concern field verification, silvicultural information 
system data entry, wood supply analysis, trail mainte- 
nance, cone collection, plantation thinning and spac- 
ing, field verification and update and two operational 
timber cruising. Summaries are also given of road 
maintenance work, the testing of a new provincial land 
use system, the Ontario Rangers program, the Envi- 
ronmental Youth Corps program, and the Experience 
“91 program. 


156,560 
MIC-91-03920/GAR PC E12/MF E01 
— Forest Research Centre, Edmonton (Alber- 


). 
Wood of Canadian tree species. 
Information report no. -X-315. 
J. S. Gonzalez. c1990, 138p SSC-FS46-12/315E, 
ISBN-0-662-18084-4 


Wood density of trees along with estimates of wood 
volume allow users to predict the dry-weight productiv- 
ity of a unit area of land or the productivity potential of 
a stand of trees. This report gives total-stem and 
breast-height wood density data for Canadian tree 
species grown in Canada, the U.S., and outside North 
America, using published and unpublished sources. 
Calculations for mean density and coefficient of varia- 
tion are made where necessary, and variations, geo- 
graphic sources, and characteristics of sample trees 
are included for comparisons of density values. Sam- 
pling locations, methods of sampling, and density cal- 
culations are described. To assist in converting wood 
density values from green-volume to ovendry-volume 
basis, the conversion formula and a table of percent 
volumetric shrinkage are also given. 


156,561 
MIC-91-03943/GAR PC E07/MF E01 
Northern Forest Research Centre, Edmonton (Alber- 


ta). 
Using Ryan’s WNDCOM model to predict winds in 
mountainous terrain. 

Forest bron note no. 48. 

c1990, 8p FO29-2/48-1990E, ISBN-0-662- 
17635-9 

WNDCONM is a computer program for fighting forest 
fires requiring extensive computations and consider- 
able information about the area for which the wind esti- 
mates are to be made. This paper describes the setup, 
data requirements, and methods to gather the data 


156,562 

MIC-91-03944/GAR PC E07/MF E01 
Northern Forest Research Centre, Edmonton (Alber- 
ta). 

Ss file transfers between HP and IBM 
compatible m ers. 

Forest roe note no. 49. 

c1990, 8p FO29-2/49-1990E, ISBN-0-662- 
17904-8 


Among the first microcomputers used in forestry re- 
search in the 1970s were those built by Hewlett Pack- 
ard. The proliferation of IBM or IBM compatible micro- 
computers with PC/MS-DOS and related analysis soft- 
ware has made it highly desirable to transfer programs 
and particularly data files between HP and IBM com- 
puters for subsequent data processing. However, this 
has been difficult. This paper presents an overview of 
the computer programs and procedures developed for 
capture and transfer of ASCII files between an HP 
series 200 microcomputer and a PC/MS-DOS based 
IBM or IBM compatible. 


156,563 
MIC-91-03945/GAR PC E07/MF E01 
Northern Forest Research Centre, Edmonton (Alber- 


ta). 

Effects of cutting method and seedbed treatment 
on black spruce in Manitoba. 
Information report no. -X-316. 

V. S. Kolabinski. c1991, 29p SSC-FO46-12/316E, 
ISBN-0-662-18123-9 


A study was initiated in 1955 in the Duck Mountain 
Park in western Manitoba to investigate various meth- 
ods of laying out cut blocks in upland black spruce 
stands for inducing regeneration and to assess the ef- 
fects of logging on residual stands. An examination 
after 5 years indicated that stand manipulation was in- 
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effective. A seedbed treatment trial was then carried 
out by bulldozer, blading portions of the cutovers to 
induce better stocking and the treatment was again as- 
sessed after 5 years. In the summer of 1985, these 
cutovers were resurveyed to assess stocking and 
growth of the reproduction as well as the condition of 
the unharvested residual stands. This report presents 
the remeasurement results. 


156,564 

MIC-91-03946/GAR PC E07/MF E01 
Northern Forest Research Centre, Edmonton (Alber- 
ta 


). 
Survival and growth of jack pine provenances in 
Manitoba. 

Forest mana 
c1990, 6p 
18124-7 


A range-wide provenance test of jack pine was planted 
in southeastern Manitoba in 1972 as part of a coopera- 
tive study to assess the total variability of jack pine in 
relation to climate and site, and to provide information 
to delineate seed zones. The virtual destruction of the 
Manitoba plantation by fire after the 10-year measure- 
ment seriously curtailed attainment of the study’s ob- 
jectives in this region. This note presents the results to 
the 10th year, using the few trees which survived to the 
15th year, to assess the value of provenance introduc- 
tion to the area. 


jement note no. 50. 
\C-FO29-2/50-1999E, ISBN-0-662- 


156,565 
MIC-91-03947/GAR PC E07/MF E01 
Northern Forest Research Centre, Edmonton (Alber- 


ta). 

Forest insect and disease conditions in Alberta, 
Saskatchewan, Manitoba and Northwest Territo- 
ries in 1990 and predictions for 1991. 

Information report no. -X-318. 

H. F. Cerezke, F. J. Emond, and H. S. Gates. c1991, 
34p SSC-FO46-12/318E, ISBN-0-662-18679-6 


This regional report summarizes the status of major 
forest insects and diseases and other tree-damaging 
agents within the 3 prairie provinces and the North- 
west Territories in 1990, and forecasts expected 
trends for 1991. Special surveys are reported, such as 
those conducted in nurseries, seed orchards, and 
plantations. Other tree-damaging agents that affect 
shelterbelts and shade and ornamental trees are sum- 
marized. An updating of surveys for acid rain symp- 
toms in permanently established acid rain national 
early w — system plots are also reported. Informa- 
tion is ba: mainly on field observations, special col- 
lections, and records collected and assembled in late 
April to late October 1990. 


156,566 
MIC-91-03948/GAR PC E07/MF E01 
Northern Forest Research Centre, Edmonton (Alber- 


ta). 
Economics of 15 options for industrial utilization 
of poplar. 
Information report no. -X-320. 
W. J. Ondro. c1991, 45p SSC-FO46-12/320E, ISBN- 
0-662-18680-X 


This report addresses the opportunities for industrial 
utilization of poplar in Alberta. The information comes 
from a field study that involved the harvesting of 3 
poplar stands (old, mature, and young) near Slave 
Lake, Alberta, during the winter of 1982, and their 
processing into veneer, dimension lumber and studs, 
waferboard or oriented strandboard, and mill residues 
for energy production. Economic feasibility studies, 
using 1986-87 manufacturing costs and product 
prices, evaluated the technological aspects and result- 
ing costs of harvesting poplar in winter; determined the 
optimum economic recovery of poplar wood products 
and ener: gy from old (100-year), mature (80-year), and 
young (50-year) stands; and evaluated and compared 
the economics of 15 options for the industrial utiliza- 
tion of poplar by plants with varying capabilities, includ- 
ing energy generation. 


156,567 
MIC-91-03953/GAR PC E07/MF E01 
Manitoba. Forestry Branch, Winnipeg. 

Manitoba. Forestry Branch: Annual report 1989-90. 
c1990, 44p 


Annual report of the Forestry Branch of Manitoba Nat- 


ural Resources, presenting highlights of the year, and 
information on forest management, silviculture, forest 
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protection, and various forestry initiatives. Data on 
timber cut, timber scaled or manufactured, harvest and 
revenue, annual forest production by product, permits, 
licences and quotas on Crown land and provincial for- 
ests, and forest renewal activities for both the current 
year and historically, are presented. 


156,568 
MIC-91-03991/GAR 
Forestry Canada. 
(Quebec). 
Partnership in eos The strategic plan of the 
Quebec Region, 1990-2000. 

pio hl ues SC-FO42-152/1991E, ISBN-0-662- 


PC E07/MF E01 
Quebec Region, Sainte-Foy 


This document describes the forest situation in 
Quebec, including who controls the forests, the state 
of the forests and the state of knowledge in forest 
management; and Forestry Canada’s presence in re- 
search, its guiding principles, its objectives and re- 
sponsibilities, its activities and the method of their de- 
livery, and the human resources involved. 


156,569 


MIC-91-04018/GAR 

Alberta. Forest Service, Edmonton. 
Impact of forest industry development on the Al- 
berta Forest Service. 

c1990, 54p 


PC E07/MF E01 


This report addresses the impact of forest industry de- 
velopment on the Alberta Forest Service, the agency 
responsible for the management of provincial forest 
lands. The report examines the current state of the 
Service and its financial and personnel situation in light 
of current expectations and developments in forestry 
management, public participation, and needed re- 
search. Background information is also included on 
the development of the Service and its mandate. 


156,570 


MIC-91-04031/GAR PC E07/MF E01 
Forestry Research Advisory Council of Canada, 
Ottawa (Ontario). 

Forestry Research Advisory Council of Canada: 
Annual report 1989. 

a 990, 21p SSC-FO41- 14/1989, ISBN-0-662-57842- 


Text in English and French <<" Reprinted from 
The Forestry Chronicle: Aug. 19! 


Annual report of the Council, which reviews forestry 
research priorities and policies at a national level to 
advise Forestry Canada, and which provides national 
overviews each year to the Canadian Council of Forest 
Ministers. This report covers research priorities across 
Canada, actions stemming from the last report, terms 
of reference, catalogue of forest related research ac- 
tivities, program and program documentation, industry 
involvement in forest management research, and the 
plan of action for the coming year. Council member- 
ship, meetings, and recommendations are included in 
appendices. 


156,571 

MIC-91-04038/GAR 

Forestry Canada, Ottawa (Ontario). 

Silviculture labor force in eastern Ontario: A socio- 

economic profile. 

Information report no. DPC-X-33E. 

L. Rugo. oe 86p SSC-FO46-13/33-1991E, ISBN- 
0-662-18530-7 

French ed. 91-04037/1. 


PC E07/MF E01 


Little information is available on the labour force in the 
forest management services industry, with the excep- 
tion of two 1987 studies from B.C. This report aug- 
ments this information with data gathered in eastern 
Ontario in a joint 1989 study by Forestry Canada and 
the Ontario Ministry of Natural Resources. Silviculture 
workers were surveyed in forest renewal, site prepara- 
tion, stand tending, and nursery activities areas. The 
survey covered personal, social, economic and occu- 
pational areas, and was conducted through interviews 
with the workers. 


156,572 

MIC-91-04071/GAR PC E07/MF E01 
British Columbia. Legislative Assembly. Select Stand- 
ing Committee on Forests and Lands, Victoria. 


Forest Act, part 12 (log exports) and the Vancou- 
ver Log Market: Second report, 1991 

Annual publication. 

c1991, 37p 


The Committee was established in April 1990 to con- 
sider matters relating to the criteria and procedures for 
determining the availability of the exemptions pursuant 
to Part 12 of the Forest Act (log exports), and to the 
prices of timber bought and sold or traded on the Van- 
couver log market. This report presents findings and 
recommendations related to the number of buyers and 
sellers in the market, barriers to entry into the market, 
the percentage of log transactions undertaken, and 
the impact of log export restrictions which isolate do- 
mestic timber from internationally determined selling 
prices. 


156,573 


MIC-91-04113/GAR PC E12/MF E01 
Forest Resource Development Agreement (Canada). 
Victoria (British Columbia). 

— Mixedwood ‘89: Proceedings of a sympo- 
sium. 

FRDA report no. 164. 

A. Shortreid. c1991, 168p ISBN-0-662-18777-6 
Northern Mixedwood ‘89. Symposium (1989: Fort St. 
John, B.C.) 


Proceedings from the symposium, held to provide 
forest practitioners with current operational insights 
and experiences to assist them in reaching solutions to 
management problems in mixedwood stands. The 
northern mixedwoods of Western Canada are the hot- 
test investment area in the forest industry today. This 
symposium addressed world demand, utilization, silvi- 
culture and integrated use planning, emphasizing the 
Soviet, Finnish and Swedish experiences. A summary 
of comments and concerns, and a list of participants, 
are also included. 


156,574 


MIC-91-04146/GAR PC E07/MF E01 
— National Forestry Institute, Chalk River (On- 
tario). 

Predicting biomass of white pine regeneration. 
PNFI technical reports no. 10. 

W. G. Murray. c1991, 3p SSC-FO29-26/10E, ISBN-0- 
662-18603-6 


The coniferous stand on the Frontier Lake fire re- 
search site at CFB Petawawa is a mixture of jack pine, 
white pine, and red pine, with jack pine being the domi- 
nant species. White pine forms the understorey regen- 
eration throughout. During test-fire experiments, por- 
tions of these saplings will undergo combustion, with 
the extent depending on sapling size and fire intensity. 
Since the fire will not consume the whole sapling, post- 
fire observations and biomass prediction equations de- 
rived for this site would suffice in determining under- 
storey fuel consumption. Seventy-one young trees 
were randomly selected for destructive sampling from 
various parts of the site and equations were developed 
based on the most easily measured parameter. 


156,575 


MIC-91-04147/GAR PC E07/MF E01 

— National Forestry Institute, Chalk River (On- 

tario). 

Effectiveness of forest fire-fighting foams. 

PNFI technical reports no. 11 

E. Stechishen. c1991, 3p SSC- FO29-26/11E, ISBN- 
0-662-18604-4 


Suppression of forest fires is dependent on breaking at 
least one of the links in the fire triangle, that is isolating 
one of air, fuel or heat from the other two. Water has 
traditionally been used to attain this goal, as well as fire 
retardants. The use of a foaming agent enhances 
water’s suppressant activities. This technical note de- 
scribes how the foam affects each side of the fire trian- 
gle, then presents laboratory test fire results which de- 
termined the relative superiority of foam over water. 


156,576 


MIC-91-04148/GAR PC E07/MF E01 
Petawawa National Forestry Institute, Chalk River (On- 
tario). 





Effect of foam drainage vessel variables. 

PNFI technical reports no. 12. 

M. W. Hobbs. c1991, 2p SSC-FO29-26/12E, ISBN-0- 
662-18614-1 


Various types of vessels have been used to determine 
the drainage rate of forest fire suppression foams with- 
out considering the effects of foam column height and 
vessel diameter on data estimates. A special drainage 
vessel was designed and manufactured to minimize 
data variation, but other research uses graduated cyl- 
inders of various types and sizes. Laboratory trials 
were initiated to identify the impact of foam column 
height and vessel diameter using four 40 cm high ves- 
sels with various inside diameters and different depths 
of foam. This technical note presents the results of 
these trials. 


156,577 

MIC-91-04149/GAR PC E07/MF E01 
— National Forestry Institute, Chalk River (On- 
‘ario). 

Aspen management options using fire or cutting. 
Information report no. Pl-X-100. 

M. G. Weber. c1991, 17p SSC-FO46-11/100-1991E, 
ISBN-0-662-18211-1 


Vegetative reproduction, leaf and stem biomass and 
nutrient pools, soil nutrient pools, soil respiration, litter- 
fall, and winter forage (twig) production were moni- 
tored in eastern Ontario immature (20 years) aspen 
ecosystems which had been treated by low intensity 
burning before, burning after, cutting before, and cut- 
ting after spring leaf flush. An untreated control was 
set aside for comparison. Examinations were conduct- 
ed 3 years after treatment. 


156,578 

PB91-204693/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

User’s Guide to Version 2 of the Regeneration Es- 
tablishment Model: Part of the Prognosis Model. 
Forest Service general technical rept. 

D. E. Ferguson, and N. L. Crookston. May 91, 39p 
FSGTR/INT-279 


The publication describes how to use version 2 of the 
Regeneration Establishment Model, a computer- 
based simulator that is part of the Prognosis Model for 
Stand Development. Conifer regeneration is predicted 
following harvest and site preparation for forests in 
western Montana, central Idaho, and northern Idaho. 
The influence of western spruce budworm (Choriston- 
eura occidentalis) defoliation on regeneration success 
is also represented by the model. Model characteris- 
tics, prescription options, program control, and regen- 
eration summaries are explained. Replaces General 
Technical Report INT-161 (Ferguson and Crookston 


156,579 

PB91-204883/GAR PC A03/MF A01 

Forest Service, Ogden, UT. Intermountain Research 

Station. 

Woody Fuel and Duff Consumption by Prescribed 

on he Northern Idaho Mixed Conifer Logging 
ash. 

Forest Service research paper. 

E. D. Reinhardt, J. K. Brown, W. C. Fischer, and R. 

T. Graham. Jun 91, 28p FSRP/INT-443 


In recent years, changing constraints on smoke pro- 
duction and site protection have created a need to 
better understand fire effects, particularly woody fuel 
and duff consumption, and to develop alternatives for 
meeting fuel treatment and site preparation goals. The 
paper reports a study designed to quantify and predict 
fire effects resulting from several fire treatments in 
northern Idaho mixed conifer logging slash. The objec- 
tives of the study were: (1) Characterize fuels in seed- 
tree and clearcut harvest systems following YUM 
(yarding of unmerchantable material) and no-YUM 
treatments in this forest type. (2) Describe first-order 
fire effects, including fuel consumption, mineral soil ex- 
posure, fire severity, and reduction in herbaceous 
cover and shrub cover following spring and fall burning 
in these sites. (3) Test the accuracy of duff consump- 
tion equations derived from prescribed fire studies in 
other western forest types. (4) Determine diameter re- 
duction of large fuels as related to moisture content, 
degree of rot, and interaction of adjacent pieces. (5) 
Provide guidelines to managers planning prescribed 
fires in this forest type. 
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PB91-205625/GAR PC A03/MF A01 

a Service, Ogden, UT. Intermountain Research 
n. 

Forest Statistics for Land Outside National Forests 

in West-Central Montana, 1989. 

Forest Service resource bulletin. 

R. A. O’Brien, and D. C. Collins. Jun 91, 49p FSRB/ 

INT-72 

See also PB91-198002. 


The report includes the land area, timberland area, as- 
sociated volume, and components of change for the 
forest lands outside the National Forests in west-cen- 
tral Montana. 


156,581 


PB91-212936/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 


tation. 
Mountain Pine Beetle Response to Different Ver- 
— Dosages in Pine Stands of Western Mon- 
na. 


Forest Service research paper. 
K. E. Gibson, R. F. Schmitz, G. D. Amman, and R. D. 
Oakes. Jun 91, 15p FSRP/INT-444 


In 1988 and 19889, five dosages of verbenone, principal 
antiaggregative pheromone of mountain pine beetle 
(MPB) (Dendroctonus ponderosae Hopkins), were de- 
ployed in plastic capsules in lodgepole pine (Pinus 
contorta Dougl.) and ponderosa pine (P. ponderosa 
Dougl. ex Laws.) stands in Montana. Objectives were 
to determine optimum dosage needed to prevent MPB 
infestation and to determine if beetles dispersed to 
trees adjacent to treated plots. In treated stands a sta- 
tistically significant (P = 0.043) reduction in infestation 
was demonstrated only for the 1989 test in lodgepole 
pine and for neither of the two tests in ponderosa pine. 
In the 1989 test infested lodgepole ranged from 0.3 
percent in the 40-capsule/acre treatment to 5.2 per- 
cent in check plots. 


156,582 


PB91-216044/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

Ponderosa and Lodgepole Pine Seedling Bud 
Burst Varies with Lift Date and Cultural Practices 
in Idaho Nursery. 

Forest Service research note. 

J. P. Sloan. Jun 91, 12p FSRN/INT-397 


Bud break tests were conducted at Lucky Peak Nurs- 
ery following six different lift dates from September to 
April. On the average, lodgepole pine seedlings con- 
sistently broke bud before ponderosa pine seedlings. 
For both species, bud break began sooner, acceler- 
ated faster, and was more complete with each succes- 
sive lift. Fertilizer treatments did not affect time to bud 
break. Seedling moisture regime and soil texture, how- 
ever, affected bud break differently for the two spe- 
cies. Daily temperatures and bud burst data were used 
to determine optimum lifting times. 


156,583 


PB91-216077/GAR PC A03/MF A01 
Northeastern Forest Experiment Station, Delaware, 
OH. Forestry Sciences Lab. 

Pulpwood Production in the Northeast, 1989. 
Forest Service resource bulletin (Final). 

R. H. Widmann. 1991, 34p FSRB-NE-119, NEFES/ 
91-15 

See also report for 1988, PB90-266263. 


The annual report contains 1989 information compiled 
from a canvass of all pulpmills that use pulpwood pro- 
duced in the 14 Northeastern states. Contains data 
about pulpwood production and consumption from 
roundwood by county and species groups, and pulp- 
wood chip production from manufacturing residues by 
state. Comparisons are made with the previous year’s 
data. Trends in pulpwood production are shown 
graphically. 


156,584 


PB91-216085/GAR PC A02/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 


156,587 


Geology & Geophysics 


Dosage of Verbenone to Reduce infesta- 
tion of Mountain Pine Beetle in Lodgepole Pine 
Stands of Central Idaho. 

Forest Service research paper. 
G. D. Amman, R. W. Thier, J. C. Weatherby, L. A. 
—™ and A. S. Munson. Jul 91, 10p FSRP/ 


Five dosages of verbenone were deployed in lodge- 
pole pine stands in 1988 and 1989 to determine opti- 
mum level for prevention of infestation by mountain 
pine beetle. In 1988, the least amount of beetle infes- 
tation occurred where 49 bubble capsules per hectare 
were deployed in a grid pattern. Each capsule released 
at a rate of 5 mg per le per 24 hours at 25 C. The 
percentage of trees infested was 0.21 percent (49 cap- 
sules per hectare) compared to 5.39 percent in check 
stands. In 1989, least infestation was obtained with 
100 capsules per hectare. Infested trees were 0.72 
percent, compared to 4.93 percent in check stands. 
Beetle infestation did not increase in areas adjacent to 
verbenone-treated blocks. 


Geology & Geophysics 


156,585 
AD-A236 750/6/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
pment 4 Center, MS. 

ual Total Field Magnetic 
NOARL’s Observatory. 
Final Rept. 
C. R. Estes, and W. E. Avera. Apr 91, 17p NOARL- 
TN-125, SBI-AD-E040 027, 


The purpose of this survey is to create an accurate 
residual magnetic contour map of the Magnetic Ob- 
servatory area at Stennis Space Center. Measure- 
ments were completed covering the observatory 
c/s A map of the magnetic residuals is present- 


Anomaly Map of 


156,586 

AD-A236 987/4/GAR PC A03/MF A01 
Naval Observatory, Washington, DC. 

High Frequency Spectral Analysis of Very Nois 
St and its Application to ER 
Series Determined by VLBI and SLR. 

W. Kosek. 15 Feb 91, 24p Rept no. NOBS-CIRC-177 


Increased accuracy of measurement techniques in ge- 
odesy allows us to investigate weak short periodic vari- 
ations in Earth Rotation Parameters (ERP). These vari- 
ations in the ERP of a short periodic nature from 10 to 
100 days are of the order of the measurement error or 
smaller. Therefore, application of an optimum method 
of spectral analysis is very important. In order to deter- 
mine the best spectral analysis to find short period os- 
cillations in real geophysical data, the following spec- 
tral analysis methods have been used to compute the 

equencies in simulated data: (1) Fast Fourier Trans- 
formation (FFT); (2) Blackman-Tuckey spectral analy- 
sis; (3) Maximum Entropy Spectral Analysis (MESA); 
and (4) Band Pass Filter Spectral Analysis (BPFSA). 


156,587 

DE89793116/GAR PC A03/MF A01 

ENEA, Casaccia (Italy). Dipt. Tecnologie Intersettorialli 

di Base. 

Terre rare in campioni ambientali e geologici de- 
attivazione neu- 


Neutron activation analysis) 
A. Moauro, and M. Madaro. Feb 85, 24p 
In Italian. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Neutron activation analysis allows the determination of 
rare earth elements (REEs) with a sensitivity much 
higher than non-nuclear methods. In this paper, this 
technique was applied to determine REEs in environ- 
mental samples, such as marine suspended particu- 
late matter and sea, lake and river sediments. The im- 
portance of lanthanides in the environmental field is 
due to the fact that some REEs, because of their 
nearly identical physical-chemical behavior, can simu- 
late the environmental behavior of actinides, generat- 
ed by activation or fission processes. Am(3) can be 
simulated by Eu(3) and Nd(3), that can simulate also 
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Cm(3). As regards REEs in geological studies, their 
distribution and fractionation in rocks provide informa- 
tion about the genesis and the evolution of the rocks 
themselves. Some data relevant to Kenya rocks are 
presented. 


156,588 
DE$1011386/GAR 
Los Alamos National Lab., NM. 
I of a mean field approximation to two 
systems that exhibit self-organized criticality. 
J. Theiler. 1991, 21p LA-UR-91-1245, CONF- 
9104237-1 
Contract W-7405-ENG-36 
Woodward conference (3rd), San Jose, CA (USA), Apr 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 
U.S. Sales Only. 
For dissipative dynamical systems with extended de- 
grees of freedom, a variety of apparently collective 
phenomenon have been observed, including spatio- 
temporal chaos, robust intermittency, long quasista- 
tionary transients, attractor crowding and clustering, 
amplitude death, and self-organized criticality. Self-or- 
ganized criticality, in particular, has been invoked to 
explain behavior of a wide variety of physical systems, 
from earthquakes to avalanches. In this exposition, a 
mean field analysis will be applied to predict and ex- 
plain some of the features observed in two systems 
that are known to exhibit self-organized criticality: the 
sandpile model of Bak, Tang, and Wiesenfeld, and a 
variation using continuous values that was introduced 
by Zhang. It will be argued that mean field of Tang and 
Bak is problematic in that it fails to converge. The 
modification suggested here introduces a parameter to 
account for sandgrains falling off the edge of the sand- 
pile; this balances the sandgrains which are dropped 
on the sandpile from above. The modified analysis is 
then applied to the equilibrium state of the sandpile, 
and to the time evolution toward equilibrium. The anal- 
ysis is then extended to other systems which exhibit 
self-organized critical behavior. 17 refs., 2 figs. 


PC A03/MF A01 


156,589 

DE91011872/GAR 
Lawrence Berkeley Lab., CA. 
Crystal attenuation and velocity structure at the 
San Andreas fault zone in central California. 

Thesis (Ph.D). 

J. E. Scheiner. Jul 87, 215p LBL-30373 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


Detailed analysis of an 18 km seismic reflection profile 
across a creeping segment of the San Andreas fault 
zone indicates that the fault zone may be represented 
as a low velocity zone situated between a largely gra- 
nitic crustal block to the west and a crustal block com- 
posed of Franciscan material to the east. A weak scat- 
tering model of wave propagation has been applied to 
study the attenuation properties of the fault zone and 
the bounding crustal blocks. The attenuation was para- 
meterized by an apparent Q operator which included 
the combined effects of elastic scattering and intrinsic 
dissipation. The apparent Qs average about 115 in the 
western crust and about 70 in the eastern crust with a 
Q of 40 in the fault zone. The values of Q for these 
unfiltered data are consistent with those of a similar 
analysis of the S-wave coda from a miroearthquake 
data set in the region. The frequency dependence of 
the Q parameter has been determined based on analy- 
ses of the filtered reflection and microearthquake data. 
In all cases the apparent Q is proportional to frequen- 
cy, this proportionality being uniformly greater within 
the Franciscan crust than within the granitic western 
crust. Finally, these velocity and Q results are incorpo- 
rated into a forward modeling scheme which shows 
that the laminated crust-mantile contact observed in 
the western portion of the reflection section requires 
laminae spanning over 3.5 kilometers with reflection 
coefficients of about 0.067. 178 refs., 49 figs., 3 tabs. 


PC A10/MF A02 


156,590 

DE91012020/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Sedimentation patterns in Pennsylvania strata at 

the Kinney Brick Company Quarry, Bernalillo 
County, New Mexico. 

J. C. Lorenz, G. A. Smith, and S. G. Lucas. 1991, 

43p SAND-90-3164C, CONF-9104239-1 

Contract AC04-76DP00 

Geological Society of America meeting: Rocky Moun- 

tain section, heuoatgn, 108 NM (USA), 1-24 Apr 1991. 

Sponsored by Department of Energy, Washington, DC. 
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Exposed strata in the Kinney Brick Company Quarry, 
Bernalillo County, NM, record a unique sedimentary 
environment within the Pennsylvanian strata of central 
New Mexico. The quarry floor consists of black, fossil- 
iferous, micritic limestone deposited in a restricted 
nearshore marine environment. The overlying 2.5 m of 
laminated shale were deposited in an estuarine or bay 
environment, possibly with significant freshwater influ- 
ence. The next 11 m consists of laminated pro-delta 
silty shales that represent an increased sedimentation 
rate associated with the onset of significant fluvial dis- 
charge into the bay. The regression culminated at this 
locality in a series of up to three small overlapping dis- 
tributary mouth bars (distal bay-head deltas), consist- 
ing dominantly of planar-horizontally bedded sand- 
stones. A brief transgression interrupted sedimenta- 
tion, accompanied by a return of the stressed, small 
Dunbarella-Lingula fossil assemblage in a pro-delta 
silty shale 4--5 m thick. Another series of distributary- 
mouth-bar sandstones overlies the siltstones, forming 
the uppermost strata exposed in the quarry. Fluvial 
channels containing carbonate ripup clasts and very 
coarse, crossbedded sandstone were locally eroded 
into the bars, probably during a fall in sea level. Paleo- 
flow was to the south. 33 refs., 7 figs. 


156,591 
DE91012039/GAR PC AO5/MF A01 
Lawrence Livermore National Lab., CA. 
Kinetic studies final quarterly report. 
Aygo rept. 
Lasaga, K. L. Nagy. and T. E. Burch. 15 Oct 
90, 78p U RL-CR-10677; 
Contract W.7405 ENGA8 
Sponsored by Department of Energy, Washington, DC. 


In this report, we present equations for the functional 
dependence of the rates of gibbsite dissolution of and 
precipitation on (Delta)G of the reaction at 
80(degrees)C and pH 3. We have obtained one more 
dissolution data point which better defines the shape 
of the dissolution rates vs (Delta)G curve. Theoretical 
calculations and scanning electron photomicrographs 
suggest that the sudden increase in dissolution rate at 
(Delta)G = (minus)0.250 kcal/mol may be related to 
the critical undersaturation necessary for the formation 
of etch pits. Of three more experiments carried out to 
measure simultaneous precipitation rates of gibbsite 
and kaolinite, one worked well mechanically and there- 
fore, provided acceptable results. This particular ex- 
periment extended the range of kaolinite supersatura- 
tion previously achieved by over 100%. A rate was ob- 
tained at a (Delta)G of (approximately)1.3 kcal/mol or 
5X saturation, and this rate was only twice that at 2X 
saturation. These two combination experiments which 
have functioned well mechanically yield gibbsite rates 
that agree extremely well with the single phase rates, 
and kaolinite rates which are also compatible with the 
previously obtained rates. Results from experiments 
on albite dissolution and precipitation at 80(degrees)C 
in buffered pH (approximately) 8.8, 0.1 m NaCl solu- 
tions are starting to define the dependence of those 
rates on (Delta)G. Dissolution at (Delta)G = (minus)6 
kcal/mol is congruent and agrees with the results of 
Knauss and Wolery. However, the data closer to equi- 
librium define a curve which indicates that this dissolu- 
tion rate may not be the far-from-equilibrium rate. 
Recent progress on the dissolution precipitation kinet- 
_ of silica phases is also reported. 12 refs., 30 figs., 8 
tabs. 


156,592 
DE91012929/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Three-dimensional visualization for evaluating 
automated, geomorphic pattern-recognition anal- 
ses of crustal structures. 
. G. Foley. Feb 91, 17p PNL-SA-18442, CONF- 
910432-1 
Contract AC06-76RL01830 
Thematic conference on geologic remote sensing: ex- 
ploration, engineering and environment (8th), Denver, 
CO (USA), 29 Apr - 2 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


We are developing and applyi ~ suite of automated 
remote geologic analysis (RGA) methods at Pacific 
Northwest Laboratory (PNL) for extracting structural 
and tectonic patterns from digital models of topogra- 
phy and other spatially registered geophysical data. In 
wee a map area, the geologist employs a variety 
of spatial representations (e.g., topographic maps; ob- 
lique, vertical and vertical stereographic aerial photo- 
— satellite-sensor images) in addition to actual 

ield observations to provide a basis for recognizing 


features (patterns) diagnostic or “~~ of various 
geologic and geomorphic features. We intend that our 
automated analyses of digital models of elevation use 
the same photogeologic pattern-recognition methods 
as the apne ons otherwise there is no direct basis for 
manually evaluating results of the automated analysis. 
Any system for automating geologic analysis should 
extend the geologist’s pattern-recognition abilities and 
quantify them, rather than replace them. This require- 
ment means that results of automated structural pat- 
tern-recognition analyses must be evaluated by geolo- 
gists using the same method that would be employed 
in manual field checking: visual examination of the 
three-dimensional relationships among rocks, ero- 
sional patterns, and identifiable structures. Interactive 
computer-graphics in quantitative (i.e., spatially regis- 
tered), simulated three-dimensional perspective and 
stereo are thus critical to the integration and interpre- 
tation of topography, imagery, point data, RGA-identi- 
fied fracture/fault planes, stratigraphy, contoured geo- 
physical data, nonplanar suriaces, boreholes, and 
three-dimensional zones (e.g., crush zones at fracture 
intersections). This graphical interaction presents the 
megabytes of digital geologic and geophysical data to 
the geologist in the same spatial format that field ob- 
servations would take, permitting direct evaluation of 
RGA methods and results. 5 refs., 2 figs. 


156,593 

DE91013105/GAR 

Geological Survey, Denver, CO. 

Close-range geophotogrammetric mapping of 

trench walls using multi-mode! stereo restitution 

software. 

J. A. Coe, E. M. Taylor, and S. P. Schilling. 1991, 

24p CONF-9103172-2 

Contract Al08-78ET44802 

1991 ACSM/ASPRS (American Society for Photo- 

SS. and Remote Sensing) annual conference, 
altimore, MD (USA), 25-29 Mar 1991. Sponsored by 

Department of Energy, Washington, DC. 


PC A03/MF A01 


Methods for mapping geologic features exposed on 
trench walls have advanced from conventional grid- 
ding and sketch mapping to precise close-range pho- 
togrammetric mapping. In our study, two strips of 
smail-format (60 (times) 60) stereo pairs, each con- 
taining 42 photos and covering approximately 60 m of 
nearly vertical trench wall (2-4 m high), were contact 
printed onto eight 205 (times) 255-mm transparent film 
sheets. Each strip was oriented in a Kern DSR15 ana- 
lytical plotter using the bundle adjustment module of 
Multi-Mode! Stereo Restitution Software (MMSRS). 
We experimented with several systematic-control- 
point configurations to evaluate orientation accuracies 
as a function of the number and position of control 
points. We recommend establishing control-point col- 
umns (each containing 2-3 points) in every 5th photo 
to achieve the 7-mm Root Mean Square Error (RMSE) 
accuracy required by our trench-mapping project. 7 
refs., 8 figs., 1 tab. (ERA citation 16:021832) 


156,594 

DE91013112/GAR PC A07/MF A01 
Lawrence Livermore National Lab., CA. 

Institute of geophysics and planetary physics. 
poo annual report, October 1, 1989-September 30, 
1 


Progress rept. 

F. Ryerson, and C. M. Budwine. 10 May 91, 126p 
UCRL-53809-90 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report contains brief discussions on topics of 
high-pressure sciences, astrophysics, and geosci- 
ences. (LSP) 


156,595 

DE91013926/GAR PC A06/MF A01 
Lawrence Livermore National Lab., CA. 

Evaluation of effective acceleration and selection 
of seismic analysis accelerograms for Lawrence 
Livermore National Laboratory. Final report. 
Progress rept. 

1991, 113p UCRL-CR-107282 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report documents evaluation of effective accel- 
eration and development of a set of earthquake acce- 
lerograms for use in seismic analyses of Lawrence 
Livermore National Laboratory (LLNL) facilities. The 
accelerograms are to be representative of peak 





ground accelerations with return periods of 500, 1000, 
and 5000 years. The results of a probabilistic seismic 
hazard analysis conducted for LLNL are indicated in 
the report; the peak horizontal ground accelerations 
corresponding to three return periods are 0.567g, 
0.682g, and 0.983g. These ground motion levels are 
representative of instrumentally recorded free field 
motions. Two types of accelerograms were requested, 
sets of natural accelerograms recorded during earth- 
quakes of similar magnitude and at source-to-site dis- 
tances comparable to the events that contribute to the 
seismic hazard at the site, and a set of artificial acce- 
lerograms that conforms to the requirements given in 
the US Nuclear Regulatory Commission Standard 
Review Plan 3.7.1 (USNRC, 1990). The natural acce- 
lerograms were used to define an appropriate level of 
effective acceleration. 8 refs., 12 figs., 1 tab. (ERA cita- 
tion 16:019806) 


156,596 

DE91014157/GAR 

EG and G Idaho, Inc., Idaho Falls. 
ng Lithologic Core Storage Library management 
plan. 

L. C. Davis. Nov 90, 78p DOE/ID-10320, MISC- 
91028 


Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


The INEL Lithologic Core Storage Library will be a cen- 
tral storage area where all nonradioactive core will be 
housed, cataloged, and secured. This management 
plan defines methods used at the library and includes 
programs for quality, health and safety, security, emer- 
gency action, and landlord tenant agreement. 1 fig. 
(ERA citation 16:019798) 


PC A05/MF A01 


156,597 

DE91618745/GAR PC A03/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
Studies on Fourier amplitude spectra of accelero- 
grams recorded on rock sites. 

A. K. Ghosh, and K. S. Rao. 1990, 46p BARC-1502 
U.S. Sales Only. 


Fourier spectra of 54 earthquake accelerograms re- 
corded on rock sites in the U.S.A. have been analysed. 
These could be used in generation of synthetic acce- 
lerogramms for seismic design. (author). 19 figs., 1 
tab., 1 appendix, 19 re fs. (Atomindex citation 
22:018757) 


156,598 

DE91787405/GAR PC A09/MF A01 
Institut Francais du Petrole, Rueil-Malmaison. 
Dissolution kinetics of quartz and kaolinite in alka- 
line solutions. 

Thesis. 

V. Drillet. Nov 90, 183p IFP-38632 

In French. 

U.S. Sales Only. 


For modelling alkaline migration in a reservoir rock, 
dissolution kinetics data are required. Dissolution of 
kaolinite, a typical mineral in clays, is studied at pH be- 
tween 11 and 13 and for three temperatures 30, 47 
and 55(sup 0)C. Experiments are realized by injection 
of the alkaline solution in a stirred reactor containing a 
suspension of the studied mineral. Dissolution rate is 
obtained from silicon and aluminium concentration in 
the effluent. For kaolinite dissolution rate increases 
with temperature and an unexpected fast decrease 
with Si or Al concentration in the solution. Results are 
interpreted. 


156,599 

DE91787406/GAR PC A10/MF A02 
CEA Centre d’Etudes Nucleaires de Grenoble 
(France). Lab. d’Electronique et de Technologie de 
I’ Informatique. 

Magnetic induction and susceptibility logging: 
case of sedimentary formations interpretation for 
magnetostratigraphic applications. 

Thesis. 

A. Augustin. Oct 90, 221p FRCEA-TH-342 

In French. 

U.S. Sales Only. 


An original method is developed for the determination 
of the succession of residual magnetism polarities in a 
borehole. Age of a geologie formation is so obtained 
which is of great interest for prospection. Total mag- 
netic induction and susceptibility are continuously 
measured in an exploratory well of the Paris basin. 
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Quality of record is verified by correlation between 
wells by comparison of successive records in the 
same borehole and by comparison with core samples 
for validation in respect to classical techniques of pa- 
leomagnetism. Succession of residual magnetism 
along a borehole is determined with a very high vertical 
= by interpreting curves from two different 
probes. 


156,600 
DE91787773/GAR PC A03/MF A01 
Muroran Inst. of Tech. (Japan). 

Geofront keikaku no mondaiten wo saguru. Shuto- 
shite jiban(center dot)ganban kogaku no tachiba 
kara. (Searching probimes in geofront project. 
Mainly from standpoint of ground and rock engi- 
neering). 

30 Nov 90, 31p ETDE/JP-mf-1787773 

In Japanese. 

U.S. Sales Only. 


Utilization of the underground space can be made 
available provided that the underground space is con- 
structed, and its long-term safety is assured. Con- 
structing an underground space in diversified rock con- 
ditions requires accumulation of scientific technologies 
in many areas. For an underground space utilization in 
Hokkaido, there should be works applied as its own 
including development and effective utilization of new 
energies, when viewed from utilizing the regionalism, 
such as climatic and geographical conditions, and in- 
dustrial features. Results from these efforts may pro- 
vide predictions on possibilities that can develop into 
technologies applicable widely to northern regions. For 
the purpose of searching technological problems sur- 
rounding the geofront project from the above view- 
point, Muroran University of Engineering has held a 
symposium in 1990 to discuss survey methods, under- 
ground water problems, and excavation methods on 
five presentations relating to the geofront project. 


156,601 
DE91793010/GAR PC A05/MF A01 
Copenhagen Univ. (Denmark). Inst. for Historisk Geo- 


logi. 
Stabil isotop geokemi i moderbjergarter, olie og 
gas i Danmark. Afsluttende rapport. (Stable iso- 
tope geochemistry in source rock types, oil and 
ag in Denmark. Concluding report). 

. Buchardt, and T. Cederberg. 1987, 83p NEI-DK- 
563 
In Danish. EFP-83. 
U.S. Sales Only. 


The aim of the project was to classify Danish source 
rocks and hydrocarbon formations in accordance with 
carbon and hydrogen isotope composition and to de- 
termine possibilities for correlating types of source 
rocks with oil and gas incidence on the basis of the 
isotope composition. New information has been ac- 
quired on the lower paleozoic alum layers (which have 
source potentials, in the eastern part of Denmark), the 
geochemical conditions in the jurrasic formation in 
northern Denmark where there are also source rocks, 
oil and source rock correlations in the Danish part of 
Central Graben and general subjects connected with 
carbon/isotope conditions in organic materials. (AB) 
14 refs. (ERA citation 16:019567) 


156,602 

MIC-91-03528/GAR PC E07/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Geology of carbonatite-alkalic rock complexes in 
Ontario: Wapikopa Lake alkalic rock complex, dis- 
trict of Kenora. 

Ontario Geological Survey study no. 52. 

R. P. Sage. c1988, 79p ISBN-0-7729-0587-8 


The Wapikopa lake alkalic rock complex was exam- 
ined as part of a project to study alkalic rock-carbona- 
tite complexes in Ontario. This report describes the 
rock types and mineralogy of the complex and outlines 
the history of the mineral exploration efforts within the 
complex. The report describes the methodology used, 
previous work, physiography, and general geology. 
Recommendations to the prospector and for future 
study are given. Petrographic descriptions and chemi- 
cal analyses are also included. 


156,603 

MIC-91-03530/GAR PC E07/MF E01 
Ontario Geological Survey. Engineering and Terrain 
Geology Section, Toronto. 


156,607 


Geology & Geophysics 


Aggregate resources inventory of Collingwood 
Township, Grey 3 

Ontario Geological Survey aggregate resources 
inventory paper no. 87. 

c1991, 57p ISBN-0-7743-6475-0 

Fold. maps not filmed. 


As part of the Aggregate Resources Inventory Pro- 
gram for townships, Collingwood Township was inven- 
toried and evaluated for aggregate potential. This 
report includes an assessment of sand and gravel re- 
sources as well as a discussion on the potential of 
bedrock-derived aggregate. Methods include the inter- 
pretation of published geological data such as bedrock 
and surficial geology maps and reports, and field ex- 
amination of potential resource areas. The field data 
are supplemented by pit information which includes 
field estimates of the depth, composition, and work- 
ability of deposits, as well as laboratory analyses of the 
physical properties and chemical suitability of the ag- 
gregate. 


156,604 


MIC-91-03531/GAR PC E12/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Precambrian : Slate islands. 

Ontario Geological Survey report no. 264. 

R. P. Sage. c1991, 124p ISBN-0-7729-5220-5 

Fold. maps not filmed. 


The Slate Islands are located in the northeast corner 
of Lake Superior within the Wawa subprovince of the 
Superior Province. The islands were field mapped be- 
tween May 23 and August 15, 1974 and all quartz 
veins were sampled and checked for their gold con- 
tent. All sulfide showings were sampled and submitted 
for emission spectrographic analysis. Sediment sam- 
ples were obtained from all streams flowing into the 
lake or encountered on traversing and checked for 
their heavy metal content. This report describes the 
general geology, metamorphism and petrochemistry, 
structural geology, and mineral exploration and depos- 
its of asbestos, copper, iron, sulfides and gold. 


156,605 


MIC-91-03536/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sudbury, Ont.), Toronto. 

Acadia Township. 

Geological data inventory folio no. GDIF 556. 

c1990, 23p 

Fold. maps not filmed. 


Geological data inventory of Acadia Township, includ- 
ng a checklist of data sources, mineral commodities 
references, topographic maps, results of an OGS/ 
ODM general index search, and selected references. 


156,606 
MIC-91-03537/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Amyot Township. 

Geological data inventory folio no. GDIF 587. 

c1991, 37p 


PC E07/MF E01 


Geological data inventory for Amyot Township, includ- 
ing a checklist of data sources, mineral commodities 
references, mineral occurrences, exploration work by 
company or individual, drillhole summary, topographic 
maps available, newspaper clippings, results of an 
OGS/ODM general index search, and selected refer- 
ences. 


156,607 


MIC-91-03538/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sioux Lookout, Ont.), Toronto. 

Armit Lake area. 

Geological data inventory folio no. GDIF 548. 

c1991, 35p 

Fold. maps not filmed. 


Geological data inventory for Armit Lake Area, includ- 
ing a checklist of data sources, mineral commodities 
references, mineral occurrences, exploration work 
conducted by company or individual, drillhole summary 
by company, airborne geophysical survey data, geo- 
chemical survey data, topographic maps available, se- 
lected newspaper clippings, results of an OGS/ODM 
general index search, and selected references. 
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156,608 
MIC-91-03539/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Browning Township. 

Geological data inventory folio no. GDIF 568. 

c1991, 39p 


Geological data inventory for Browning Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, mineral occurrences, exploration 
work conducted by company or individual, airborne 
geophysical survey data, geochemical nye | data, 
topographic maps available, results of an OGS/ODM 
general index search, and selected references. 


PC E07/MF E01 


156,609 
MIC-91-03540/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Kenora, Ont.), Toronto. 
Brown Zealand Townships. 

ical data inventory folio no. GDIF 579. 


PC E07/MF E01 


es data inventory for Brownridge-Zealand 
Townships, including a checklist of data sources, min- 
eral commodities references, mineral occurrences, ex- 
ploration work conducted by company or individual, 
drillhole summary by company, airborne geophysical 
survey data, geochemical survey data, aerial photos 
available, topographic maps available, results of an 
OGS/ODM general index search, and selected refer- 
ences. 


156,610 

MIC-91-03541/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sudbury, Ont.), Toronto. 

Canton Township. 

Geological data inventory folio no. GDIF 554. 

c1991, 23p 

Fold. maps not filmed. 


Geological data inventory for Canton Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, topographic maps available, results of 
an OGS/ODM general index search, and selected ref- 
erences. 


156,611 
MIC-91-03542/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Dufferin Township. 

Geological data inventory folio no. GDIF 572. 

c1991, 39p 


Geological data inventory for Dufferin Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, mineral occurrences, exploration 
work conducted by company or individual, drillhole 
summary, geochemical survey data, topographic maps 
available, results of an OGS/ODM general index 
search, and selected references. 


PC E07/MF E01 


156,612 

MIC-91-03543/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sudbury, Ont.), Toronto. 

Fraleck Township. 

Geological data inventory folio no. GDIF 545. 

c1991, 27p 

Fold. maps not filmed. 


Geological data inventory of Fraleck Township, includ- 
ing a checklist of data sources, mineral commodities 
references, mineral occurrences, exploration work 
conducted by company or individual, drillhole summa- 
ry, airborne geophysical survey data, aerial photos and 
topographic maps available, newspaper clippings, re- 
sults of an OGS/ODM general index search, and se- 
lected references. 


156,613 

MIC-91-03544/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Garibaldi Township. 

Geological data inventory folio no. GDIF 571. 

c1991, 31p 

Fold. maps not filmed. 


Geological data inventory of Garibaldi Township, in- 
cluding a checklist of data sources, mineral commod- 
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ities references, exploration work conducted by com- 
pany or individual, drillhole summary, airborne geo- 
physical survey data, geochemical survey data, topo- 
graphic maps available, results of am OGS/ODM gen- 
eral index search, and selected references. 


156,614 

MIC-91-03545/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sioux Lookout, Ont.), Toronto. 

Grebe Lake and McCubbin Township. 

Geological data inventory folio no. GDIF 577. 

c1991, 47p 

Fold. maps not filmed. 


Geological data inventory for Grebe Lake and McCub- 
bin Township, including a checklist of data sources, 
mineral commodities references, mineral occurrences, 
exploration work conducted by company or individual, 
drillhole summary, airborne geophysical survey data, 
geochemical survey data, topographic —_ available, 
newspaper clippings, results of an OGS/ODM general 
index search, and selected references. 


156,615 

MIC-91-03546/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sudbury, Ont.), Toronto. 

Haentschel Township. 

Geological data inventory folio no. GDIF 562. 

c1991, 23p 

Fold. maps not filmed. 


Geological data inventory for Haentschel Township, 
including a checklist of data sources, mineral com- 
modities references, topographic maps available, re- 
sults of an OGS/ODM general index search, and se- 
lected references. 


156,616 
MIC-91-03547/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Leckie Township. 

Geological data inventory folio no. GDIF 583. 

c1991, 35p 


Geological data inventory for Leckie Township, includ- 
ing a checklist of data sources, mineral commodities 
references, mineral occurrences, topographic maps 
available, results of an OGS/ODM general index 
search, and selected references. 


PC E07/MF E01 


156,617 
MIC-91-03548/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sudbury, Ont.), Toronto. 

McConnell Township. 

Geological data inventory folio no. GDIF 547. 

c1991, 25p 

Fold. maps not filmed. 


Geological data inventory for McConnell Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, mineral occurrences, exploration 
work conducted by company or individual, airborne 
geophysical survey data, aerial photos and topograph- 
ic maps available, results of an OGS/ODM general 
index search, and selected references. 


156,618 

MIC-91-03549/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sudbury, Ont.), Toronto. 

McLeod Township. 

Geological data inventory folio no. GDIF 561. 

c1991, 23p 

Fold. maps not filmed. 


Geological data inventory for McLeod Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, topographic maps available, and se- 
lected references. 


156,619 
MIC-91-03550/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Moffat Township. 

Geological data inventory folio no. GDIF 574. 

c1991, 29p 

Fold. maps not filmed. 


Geological data inventory for Moffat Township, includ- 
ing a checklist of data sources, mineral commodities 


PC E07/MF E01 


references, exploration work conducted by company 
or individual, drillhole summary, airborne geophysical 
survey data, geochemical survey data, topographic 
maps available, results of an OGS/ODM general index 
search, and selected references. 


156,620 

MIC-91-03551/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Mond Township. 

Geological data inventory folio no. GDIF 575. 

c1991, 41p 


Geological data inventory for Mond Township, includ- 
ing a checklist of data sources, mineral commodities 
references, exploration work conducted by company 
or individual, drillhole summary, airborne geophysical 
survey data, geochemical survey data, topographic 
maps available, results of an OGS/ODM general index 
search, and selected references. 


156,621 
MIC-91-03552/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Morel Township. 

Geological data inventory folio no. GDIF 576. 

c1991, 37p 

Fold. maps not filmed. 


PC E07/MF E01 


Geological data inventory for Morel Township, includ- 
ing a checklist of data sources, mineral commodities 
references, mineral occurrences, exploration work 
conducted by company or individual, drillhole summa- 
ry, topographic maps available, newspaper clippings, 
results of an OGS/ODM general index search, and se- 
lected references. 


156,622 

MIC-91-03553/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

North Williams Township. 

Geological data inventory folio no. GDIF 570. 

c1991, 37p 


Geological data inventory for North Williams Town- 
ship, including a checklist of data sources, mineral 
commodities references, mineral occurrences, explo- 
ration work conducted by company or individual, drill- 
hole summary, geophysical survey data, topographic 
maps available, newspaper clippings, results of an 
OGS/ODM general index search, and selected refer- 
ences. 


156,623 
MIC-91-03554/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Ogilvie Township. 

Geological data inventory folio no. GDIF 586. 

c1991, 39p 


Geological data inventory for Ogilvie Township, includ- 
ing a checklist of data sources, mineral commodities 
references, exploration work conducted by company 
or individual, airborne geophysical survey data, geo- 
chemical survey data, topographic maps available, re- 
sults of an OGS/ODM general index search, and se- 
lected references. 


PC E07/MF E01 


156,624 
MIC-91-03555/GAR 
Ontario Geological 
Office (Sudbury, Ont.), Toronto. 

Telfer Township. 

Geological data inventory folio no. GDIF 546. 
c1991, 25 

Fold. maps not filmed. 


PC E07/MF E01 
Survey. Resident Geologist’s 


Geological data inventory for Telfer Township, includ- 
a checklist of data sources, mineral commodities 
references, exploration work conducted by company 
or individual, airborne geophysical survey data, aerial 
photos and topographic were available, newspaper 
clippings, results of an OGS/ODM general index 
search, and selected references. 


156,625 

MIC-91-03556/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Sudbury, Ont.), Toronto. 





Shelburne Township. 

Geological data inventory folio no. GDIF 555. 
c1991, 23p 

Fold. maps not filmed. 


Geological data inventory for Shelburne Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, topographic maps available, results of 
an OGS/ODM general index search, and selected ref- 
erences. 


156,626 
MIC-91-03557/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Sheard Township. 

Geological data inventory folio no. GDIF 565. 
c1991, 37p 


PC E07/MF E01 


Geological data inventory for Sheard Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, topographic maps available, results of 
an OGS/ODM general index search, and selected ref- 
erences. 


156,627 

MIC-91-03558/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Raymond Township. 

Geological data inventory folio no. GDIF 569. 

©1991, 41p 


Geological data inventory for Raymond Township, in- 
cluding a checklist of data sources, mineral commod- 
ities references, exploration work conducted by com- 
pany or individual, drillhole summary, airborne geo- 
physical survey data, geochemical survey data, topo- 
graphic maps available, results of an OGS/ODM gen- 
eral index search, and selected references. 


156,628 

MIC-91-03559/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Rankin Township. 

Geological data inventory folio no. GDIF 573. 

c1991, 37p 


bana som data inventory for Rankin Township, includ- 
a checklist of data sources, mineral commodities 
eferences, mineral occurrences, exploration work 
conduiied by company or individual, topographic 
maps available, results of an OGS/ODM general index 
search, and selected references. 


156,629 

MIC-91-03560/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Kenora, Ont.), Toronto. 

Raleigh Lake area. 

Geological data inventory folio no. GDIF 534. 

c1991, 25p 

Fold. maps not filmed. 


Geological data inventory for Raleigh Lake area, in- 
cluding a checklist of data sources, mineral commod- 
ities references, mineral occurrences, exploration 
work conducted by company or individual, drillhole 
summary, airborne ees survey data, topo- 
graphic maps available, results of OGS/ODM general 
index search, and selected references. 


156,630 

MIC-91-03561/GAR PC E07/MF E01 
Ontario Geological Survey. Resident Geologist’s 
Office (Cobalt, Ont.), Toronto. 

Ray Township. 

Geological data inventory folio no. GDIF 584. 

c1991, 37p 


Geological data inventory for Ray Township, including 
achecklist of data sources, mineral commodities refer- 
ences, mineral occurrences, exploration work by com- 
pany or individual, topographic maps available, results 
of an OGS/ODM general index search, and selected 
references. 


156,631 

MIC-91-03576/GAR PC E07/MF E01 
Three-D GeoConsultants Limited, Fredericton (New 
Brunswick). 


NATURAL RESOURCES & EARTH SCIENCES 


Reflection seismic wore of onshore and off- 
shore New Brunswick, 1948-8 

Geoscience report no. 90-1. 

c1990, 7ip 


Summary of onshore and offshore reflection seismic 
surveys completed from 1948-89. The report focuses 
on deep bedrock profiles that have yielded useful 
stratigraphic and structural information. The data com- 
pilations include the geographic location of all surveys, 
details on format, and availability of the data. 


156,632 

MIC-91-03583/GAR PC E07/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Precambrian ee tec ae Bay area. 

Ontario Geological report no. 280. 

J. A. Ayer. c1990, cept IS N-0-7729-6986-8 

Fold. maps not filmed. 


The Clearwater Bay area lies in the northwestern part 
of Lake of the Woods about 20 km southwest of 
Kenora in the District of Kenora. Field mapping was 
conducted during the summer of 1986. This report de- 
scribes the general geology of the area; aeromagnetic 
data; petrochemistry and metamorphism; structural 
geology; exploration for gold, copper, molybdenum 
and zinc; a description of properties; and sampling by 
field party. Recommendations for future exploration 
are also included. 


156,633 

MIC-91-03595/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Local seismic survey at ee Mine. 

Report no. MRL 91-018(TR 

M. Plouffe. c1990, 40p 


The monitoring and subsequent analysis of the — 
induced seismic activity in Northern Ontario 

mandate of CANMET in 1984 when the Ganada/On- 
tario/Industry Rockburst Project was initiated. In order 
to carry out local seismic activity surveys in the epicen- 
tral distance range not covered by two existing net- 
works, CANMET acquired, in 1989, a state-of-the-art 
portable seismograph. Denison Mine was chosen as a 
test site for this seismograph. During the survey, con- 
ducted in the spring of 1990, 370 events were record- 
ed, analyzed and compared with data from other 
Northern Ontario mines. 


156,634 

MIC-91-03601/GAR PC E07/MF E01 
British Columbia. Geological Survey Branch, Victoria. 
coos of the Eureka Peak and Spanish Lake map 
areas, British Columbia. 

Paper no. 1990-3. 

M. A. Bloodgood. c1990, 47p ISBN-0-7718-8894-5 
Fold. maps not filmed. 


The Eureka Peak and Spanish Mountain areas lie 
within the Quesnel Terrane of the Intermontane Belt, 
and straddle the Omineca Belt-Intermontane Belt tec- 
tonic boundary in central BC. This report examines the 
stratigraphic and structural complexities of the meta- 
sedimentary rocks of the Quesnel Terrane. Fieldwork 
began during the summer of 1984, and involved de- 
tailed geologic mapping of the Eureka Peak syncline. 
Descriptions of the mining properties in the area are 
also given. 


156,635 

MIC-91-03634/GAR PC E07/MF E01 
Northern Affairs Program (Canada). NWT Geology Di- 
vision, Yellowknife. 

Geology of the Third Portage Lake area north of 
Baker Lake, District of Keewatin, NWT. 

Open file no. EGS 1990-14. 

A. E. Armitage, and R. S . James. c1991, 18p 


This report describes the geology of a 6 sq km area 
centred on Third Portage Lake, 80 km north of Baker 
Lake in the southeast corner of the Amer Lake map 
sheet. Geologic mapping at a scale of 1:25,000 was 
completed during August 1989. This report describes 
the geology and petrology of rocks associated with 
mineralized banded iron formation which is common in 
this area. 


156,636 

MIC-91-03635/GAR PC E07/MF E01 
Northern Affairs Program (Canada). NWT Geology Di- 
vision, Yellowknife. 


156,647 


Geology & Geophysics 


Hi-fi fountain Lak Lakes area, Dist 


po file no. EGS 1990-7. 
L. B. Asplen. c1990, 66p 


The Hurwitz Group is presently exposed as a discon- 
tinuous chain of outliers that extends from Hudson Bay 
to Ennadai Lake, most of which has been mapped at 
the reconnaissance level only. This study Les man 
fundamental basin analysis to determine 

systems, stratigraphic and facies relationships, a 
order to establish basin configuration, subsidence 
mechanisms and tectonic significance; structural anal- 
ysis to determine the relative importance of thrusti 
vs. basement-cover infolding and resolve the signifi- 
cance of a vergence pattern that is regionally incon- 
sistent; and mineral resource assessment to actively 
prospect during the course of mapping and, by under- 
standing the basic ical framework, to establish a 
context for known and to define future explor- 
atory targets. 


Hawk 
of Keewa- 


156,637 

MIC-91-03695/GAR 

Ontario Geological me Toronto. 
Report of : Ri 
Ontario Geological aor miscellaneous paper no. 
152. Annual publication. 

K. G. Fenwick, J. W. Newsome, and A. E. Pitts. 
c1991, 357p 


PC E17/MF E01 


Report of mining activity for dimension stone, decora- 
tive stone, and small-scale mining; advanced explora- 
tion and development; exploration for base metals and 
gold by area; Ontario government incentive programs; 
property examinations for gold, base metals, and di- 
mension stone; recommendations for base metals; 
and research by other agencies in the northwestern, 
northeastern and southern regions of Ontario. Activi- 
ties by the Petroleum Resources Section are also pre- 
sented, including oil and gas production, exploration 
and development activity, drill sample storage, recom- 
mendations for exploration, and research by other 
agencies. 


156,638 

MIC-91-03785/GAR PC E07/MF E01 

British Columbia. Geological Survey Branch, Victoria. 
ports, maps and geoscience databases, 1991. 

Information circular no. 1991-4. Annual publication. 

D. Fehr. c1991, 69p 


This publication lists material published by the Ministry, 
including currently available, out of print, and in proc- 

ess reports. It also includes eS information 
such as various computer da’ Material is divid- 
ed into annual reports, exploration in BC, bulletins, ge- 
ological fieldwork, , open files, information cir- 
culars, general maps, preliminary maps, mineral devel- 
opment emma indexes, assessment report data, 
and miscellaneous material. 


156,639 

MIC-91-03860/GAR PC E17/MF E01 
Geological Survey of reg Ottawa (Ontario). 
Current research, part D: Eastern Canada and na- 
tional and general programs. 

Paper no. 91-1D. Annual publication. 

1991, 202p SSC-M44-91/1D, ISBN-0-660-56284-7 


Papers on current research in geology, structural geol- 
ogy, stratigraphy, and geochronology in Newfound- 
land, NB, NS, and Quebec. Abstracts are given for 
each paper. 


156,640 

MIC-91-03864/GAR PC E19/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 
Current research, part A: Cordillera and Pacific 


margin. 
Paper no. 91-1A. Annual publicatio 
c1991, 420p SSC-M44-91/1A, iSBN-0-660- 56281-2 


Papers on current research in stratigraphy, geology, 
petrography, sedimentology, use of handheld comput- 
ers, and lithology. Abstracts are given for each paper. 


156,641 
MIC-91-03875/GAR PC E12/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 
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Geology & Geophysics 


Current research, part B: Interior plains and Arctic 
Canada. 


Paper no. 91-1B. Annual publication. 
c1991, 124p SSC-M44-91/1B, ISBN-0-660-56282-0 


Papers on current research in sedimentology, geology, 
and stratigraphy. Abstracts are given for each paper. 


156,642 

MIC-91-03892/GAR PC E07/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Precambrian geology: Manitou Stretch area. 
Ontario Geological Survey report no. 284. 

B. R. Berger. c1991, 54p ISBN-0-7729-7535-3 

Fold. maps not filmed. 


The Manitou Stretch area north of Fort Frances was 
mapped at a scale of 1:15,840 to improve the geologi- 
cal data base and to provide an incentive for mineral 
exploration. This report provides a proven | of explora- 
tion, physiography, general geology, and description of 
exploration for gold and copper. Exploration properties 
in the area are also described and recommendations 
to prospectors are included. 


156,643 
MIC-91-03897/GAR PC E07/MF E01 
Energy, Mines and Resources Canada, Ottawa (Ontar- 


io). 

Earthquakes in southwest British Columbia. 
Geofacts. 

c1990, 4p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


BC’s southwest corner is the most active earthquake 
region in Canada. This factsheet describes the causes 
of earthquakes, past episodes, and safety and survival 
measures. 


156,644 
MIC-91-03898/GAR PC E07/MF E01 
Energy, Mines and Resources Canada, Ottawa (Ontar- 


io). 
Earthquakes. 
Geofacts. 
c1990, 2p 


An earthquake is the rapid shaking of the earth’s sur- 
face, sometimes violent, that follows the sudden re- 
lease of energy within the earth. This factsheet de- 
scribes the origin of earthquakes, their actions, and 
how they are measured. 


156,645 
MIC-91-04069/GAR 
Newfoundland. Mineral Development Division, St. 
John’s (Canada). 
Newfoundland. Mineral 
Report of activities for 1987. 
Annual report. 

D. G. Walsh. c1987, 148p 


PC E12/MF E01 


Development Division: 


Activity report of the Mineral Development Division, 
covering papers on economic and regional (Labrador) 
geology, geochemistry/geophysics, quaternary geolo- 
gy and general projects. A map is provided of where 
the field projects were, and provides geological map 
symbols. 


156,646 

NUREG/CR-5688/GAR PC A07/MF A02 
Arizona Univ., Tucson. Dept. of Mining and Geological 
Engineering. 

Mechanical Characterization of Densely Welded 
Apache Leap Tuff. 

Technical rept. 1987-90. 

K. Fuenkajorn, and J. J. K. Daemen. Jun 91, 126p 
Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


An empirical criterion is formulated to describe the 
compressive strength of densely welded Apache Leap 
tuff. It incorporates the effects of size, L/D ratio, load- 
ing rate and density variations, and improves the corre- 
lation between the test results and the failure enve- 
lope. Uniaxial and triaxial compressive strengths, Bra- 
zilian tensile strength and elastic properties of the 
densely welded brown unit of Apache Leap tuff have 
been determined using the ASTM standard test meth- 
ods. The tuff is highly heterogeneous as suggested by 
large variations in the results. The variability is prob- 
ably caused by flow layers and by non-uniform distribu- 
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tions of inclusions, voids and degree of welding. Simi- 
lar variability of properties has been reported else- 
where for the Topopah Spring tuff at Yucca Mountain. 


156,647 

NUREG/CR-5749/GAR 

Arkansas Univ., Fayetteville. 

Tectonic Deformation Revealed in Baldcypress 

Trees at Reelfoot Lake, Tennessee. 

Rept. for Jun 90-May 91 (Final). 

= VanArsdale, D. Stahle, and M. Cleaveland. Jul 91, 
p 

Contract NRC-04-90-111 

Also available from Supt. of Docs. Sponsored by Nu- 

clear Regulatory Commission, Washington, DC. Office 

of Administration and Resources Management. 


Tree-ring analyses of baldcypress (Taxodium disti- 
chum) from Reelfoot Lake, Tennessee, support histori- 
cal accounts that the lake formed during the great New 
Madrid earthquakes in 1811-1812. Due to ground sub- 
sidence and permanent flooding all of the bottomland 
hardwood trees within the impounded area were killed. 
However, many water tolerant baldcypress survived, 
and hundreds of 200 to 800 years old baldcypress out- 
line the positions of former stream channels drowned 
by the subsidence. Dendrochronological analyses of 
multiple cores from 21 baldcypress in the lake reveal 
several pronounced growth responses to the 1811- 
1812 earthquakes. These responses include a great 
surge in radial growth during the decade following the 
earthquakes and a permanent reduction in wood den- 
sity beginning in 1812. These and other growth re- 
sponses to the 1811-1812 earthquakes may allow us 
to determine if there have been other large earth- 
quakes in the Reelfoot basin during the late Holocene 
and may help date the formation of other suspected 
sunk lands in the New Madrid seismic zone. 


PC A03/MF A01 


156,648 

PB91-214486/GAR 
Geological Survey, Denver, CO. 
Mineral Resources of the Marble Canyon Wilder- 
ness Study Area, White Pine County, Nevada, and 
Millard County, Utah. 

M. F. Diggles, G. A. Nowlan, H. R. Blank, S. M. 
—— and R. F. Kness. 1990, 35p USGS-BULL- 

1 of 

Library of Congress catalog card no. 90-14080. Pre- 
ety Sy cooperation with Bureau of Mines, Washing- 
ton, DC. 


The 19,150-acre Marble Canyon Wilderness Study 
Area (NV-040-086) was evaluated for mineral re- 
sources (known) and mineral resource potential (un- 
discovered), and fieldwork was conducted in 1987. 
The acreage includes 6,435 acres. Large inferred su- 
beconomic limestone and marble resources are 
present in the study area; however, these rocks were 
determined to have no special or unique properties. 
Low CaCO3 content may preclude utilization for chem- 
ical purposes. Aesthetic qualities of the marble are un- 
known, and the presence of impurities, folds, and frac- 
tures may make it unsuitable for dimension stone. 


PC A03/MF A01 


156,649 
PB91-214767/GAR PC A04/MF A01 
Geological Survey, Denver, CO. 

Red Butte Conglomerate. A Thrust-Belt-Derived 
Conglomerate of the Beaverhead Group, South- 
western Montana. 

Bulletin. 

to C. Haley, and W. J. Perry. 1991, 59p USGS-BULL- 
1945 


Library of Congress catalog card no. 90-13880. 


The Red Butte Conglomerate is herein defined as the 
uppermost formation of the Beaverhead Group. The 
Red Butte includes dominantly limestone conglomer- 
ate and minor interbedded sandstone and siltstone 
shed from the frontal thrust belt in southern Beaver- 
head County, Montana. The Red Butte can be distin- 
guished from the Lima Conglomerate and other similar 
conglomerates of the Beaverhead Group by the in- 
cluded clasts of recycled limestone conglomerate and 
an admixture of well-rounded quartzite clasts recycled 
from older quartzite conglomerates of the Beaver- 
head. The Red Butte Conglomerate overlies a se- 
quence of older Beaverhead limestone conglomerate 
and quartzite conglomerate with angular discordance, 
and it is cut by the frontal Tendoy thrust system from 
which it was largely derived. East of the Tendoy Moun- 
tains in the Sage Creek basin, the Red Butte Conglom- 
erate is overlain unconformably by Tertiary sedimenta- 
ry and volcanic rocks of the Sage Creek basin. 


156,650 

PB91-218859/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Generalization of Traveltime Inversion. 

G. C. Herman. c1991, 24p REPT-91-13 

Presented at the Annual SEG Meeting (60th) held in 
San Francisco, CA. in September 1990. 


A nonlinear inversion method is presented, especially 
suited for the determination of global velocity models. 
In a certain sense, it can be considered as a general- 
ization of methods, based on travel times of reflec- 
tions, with the requirement of accurately having to de- 
termine travel times replaced by the (less stringent and 
less subjective) requirement of having to define time 
windows around main reflections (or composite reflec- 
tions) of interest. It is based on an error norm, related 
to the phase of the wavefield, which is directly comput- 
ed from wavefield measurements. Therefore, the cum- 
bersome step of interpreting arrivals and measuring ar- 
rival times is avoided. The method is applied to the re- 
construction of a depth-dependent global velocity 
model from a set of plane-wave responses and is com- 
pared to other methods. Despite the fact that the new 
error norm only makes use of data having a temporal 
bandwidth of a few Hz., its behavior is very similar to 
the behavior of the error norm used in travel time inver- 
sion. (Copyright (c) 1991 by Faculty of Technical Math- 
ematics and Informatics, Delft, The Netherlands.) 


Hydrology & Limnology 


156,651 


AD-A236 604/5/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Influences of Submersed Aquatic Macrophytes on 
Zonation of Sediment Accretion and Composition, 
Eau Galle Reservoir, Wisconsin. 

Final rept. 

W. F. James, and J. W. Barko. Apr 91, 23p Rept no. 
WES/TR/A-91-1 


Sediment accretion and composition were examined in 
vegetated and nonvegetated regions across all depths 
in Eau Galle Reservoir, Wisconsin. Within riverine 
areas, delta formation was observed. In the lacustrine 
area of the reservoir (i.e., nonriverine), both sediment 
accretion and moisture content decreased while sedi- 
ment density increased, — gradient of decreasing 
depth between 9 and 2.5 m. However, accretion again 
increased at shallower depths (<2.5 m) occupied by 
submersed macrophytes. Based on differences in 
sediment accretion and composition, four zones of 
sediment accretion were distinguished in the lacustrine 
area: an accumulation zone (>6 m), a transport zone 
(3.5 to 6 m), a transport zone (3.5 to 6 m), an erosional 
zone (2.5 to 3.5 m), and a vegetated littoral zone (<2.5 
m). Low-density sediments with relatively high organic 
materials and nutrient concentrations were found in 
both the littoral zones and accumulation zones, while 
high-density sediments with low organic materials and 
nutrient concentrations were found in the erosional 
zone. 


156,652 


AD-A236 673/0/GAR PC A05/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Investigation of Methods to Measure and Predict 
Biological and Physical Effects of Commercial 
Navigation Traffic: Workshop II Held in St. Louis, 
Missouri on 17-18 April 1990. 

Final rept. 

A. C. Miller, and B. S. Payne. Apr 91, 76p Rept no. 
WES/MP/EL-91-12 


The purpose of this workshop was to investigate strat- 
egies for measuring and predicting physical and bio- 
logical effects of commercial traffic in inland water- 
ways. The meeting was divided into three section. Two 
sections dealt with physical and biological techniques 
to measure and predict the effects of commercial navi- 
gation traffic. Section 3 consisted of presentations that 
dealt with techniques and approaches that have been 
used by Districts and the US Fish and Wildlife for ana- 
lyzing and predicting commercial traffic effects. 





156,653 

DE91012405/GAR PC A03/MF A01 

University of Southwestern Louisiana, Lafayette. 

Hydrocarbons associated with brines from 

Patna wells. Annual report, fiscal 1990. 
rogress rept. 

D. F. Keeley, and J. R. Meriwether. 1991, 41p DOE/ 

1D/12945-1 

Contract FC07-901D12945 

Sponsored by Department of Energy, Washington, DC. 


The measurement of the basic physical chemical prop- 
erties of the components of brine produced in the US 
DOE geopressured wells is necessary to provide the 
fundamental data necessary for understanding the 
mechanisms by which constituents of petroleum mi- 
grate and are partitioned into different phases in vari- 
ous geologic strata. The cryocondensate materials, 
which we sample, are present in the geopressured 
brines of all the wells observed to date. These materi- 
als are a complex mixture of aromatic compounds 
ranging in complexity from benzene to highly substitut- 
ed anthracenes. While data is available for room tem- 
perature and for solutions of pure water, there is little 
earlier information on these compounds in solutions of 
higher salinity and at elevated temperatures. Our work 
extended the basic solubility data for benzene and tol- 
uene (two of the major aromatic constituents of the 
geopressured brine) to higher sodium chloride concen- 
trations. The techniques we have developed during the 
course of this work allows us to make solubility meas- 
urements with precision and to make major contribu- 
tions to the basic literature. It is important to realize 
that reliable data on these fundamental quantities 
comes only with great attention to detail and an insist- 
ence on consistency and reproducibility. To determine 
the solubility of one compound at one set of conditions 
requires the manual injection of a minimum of 45 sam- 
ples into a gas chromatograph and an analysis of each 
chromatogram. 10 figs., 10 tabs. 


156,654 

DE91618750/GAR PC A05/MF A01 
Department of Mineral Resources, Barigkok (Thai- 
land). Ground Water Div. 

Use of environmental isotopes on groundwater 
hydrology in the selected areas in Thailand. Final 
report for the period 1 September 1987 - 30 April 

990. 


1990. 
S. Buapeng. Nov 90, 86p IAEA-R-4803-F 
U.S. Sales Only. 


A detailed environmental isotope investigation (using 
0-18, H-2, H-3, C-14 and C-13 isotopes) has been car- 
ried out in a multi-layer aquifer system of the Chao- 
Phraya basin in Thailand. The main emphasis of the 
applied field research has been placed on the delinea- 
tion of genesis of water and on studying the regional 
replenishment and flow characteristics of the ground- 
water in the lower Chao-Phraya basin (Bangkok Metro- 
ny Area). The results of isotope data gathered 

ave been evaluated along with hydrochemical and 
basic hydrogeological data, to provide quantitative in- 
formation on the replenishment characteristics of the 
groundwater and on the cause and processes involved 
in the increase of salinity being observed in the 
groundwater system of the Bangkok area. The report 
provides all the isotopic results and other relevant data 
together with interpretation and evaluation of the re- 
sults. Refs, figs and tabs. (Atomindex citation 
22:018762) 


156,655 
DE91618751/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 


taly). 
TOVS data analysis during the catastrophic floods 
of Bangladesh of 1987 and 1988 and Cyclone of 


1985. 
A. M. Choudhury. Aug 90, 14p IC-90/237 
U.S. Sales Only. 


Bangladesh has witnessed catastrophic floods in 
recent years so much so that in 1988 two-thirds of the 
country was flooded. This had created a world-wide 
attention. NOAA AVHRR and LANDSAT TM data have 
been analyzed to monitor floods. TOVS data prior to 
flooding, have also been analyzed to find out the 
causes of abnormal rainfall in the catchment area, re- 
sponsible for bey TOVS data of the cyclone of 25 
May 1985 which hit Bangladesh have also been ana- 
lyzed. Satellite imagery can be very effectively used in 
the- early warning of floods and cyclones. (author). 4 
refs. (Atomindex citation 22:018763) 
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156,656 
MIC-91-03644/GAR PC E17/MF E01 
Department of Fisheries and Oceans, Vancouver (Brit- 
= gery West Vancouver Lab. 

esults of limnological Se carried out 
in 1986 on 5 coastal and int lakes in British 
Columbia. 
Canadian data report of fisheries and aquatic 
sciences no. 806. 
B. H. Nidle. c1990, 219p SSC-FS 97-13/806E 


In selected BC sockeye nursery lakes which are nutri- 
ent-limited and which exhibit density-dependent 
growth of juvenile sockeye, lake fertilization has been 
a particularly successful sockeye enhancement tech- 
nique. This report presents limnological data collected 
from 5 lakes (Adams, Chilko, Nimpkish, Quesnel, and 
Sproat), two of which were fertilized in 1986, with the 
remaining 3 lakes being candidates for sockeye en- 
hancement. Twenty locations in the 5 lakes were sam- 
pled (from 6-11 times per lake) for a variety of physical, 
chemical, and biological variables. Raw and summa- 
rized data for each station and date, along with tem- 
= and in vivo fluorescence data are also pre- 
sented. 


156,657 

MIC-91-03730/GAR PC E12/MF E01 
National Water Research Institute (Canada). Lakes 
Research Branch, Ottawa (Ontario). 

Yukon River headwater lakes study, 1983 and 
1985: Observations and analysis. 

Scientific series no. 175. 

P. F. Hamblin. c1990, 114p SSC-EN36-502/175E, 
ISBN-0-662-18449-1 

French ed. 91-03713/2. 


In 1981, a study was initiated on the circulation and 
thermal regimes of the Yukon River headwater lakes 
and of the sensitivity of these lakes to possible future 
hydroelectric power development in the Yukon River 
basin. The first phase involved the determination of the 
bathymetry of the major lakes and their annual thermal 
and salinity cycles. Lake Laberge was selected as a 
typical example of a large northern reservoir. In 1983, 
flow and thermal structure were measured using a cur- 
rent meter and a temperature/conductivity profiler to 
study inflow region in greater detail during the ice-cov- 
ered period. Part | of the report presents the results of 
this study. In 1985, a study of the outflow dynamics 
was conducted in Marsh and fin Lakes. Part II pre- 
sents the detailed circulation and thermal structure ob- 
servations, as well as the sensible heat transfer coeffi- 
cient between the water and ice cover, indicated as a 
key unknown parameter from the early modelling re- 
sults of Lake Laberge. 


156,658 

MIC-91-03739/GAR PC E07/MF E01 
Inland Waters Directorate. Western and Northern 
Region. Water Resources Branch, Yellowknife 
(Canada). 

1989-90 summary report for the fourth year of the 
seven-year program for the review of hydrometric 
survey data to 1986 for selected gauging stations 
in the Northwest Territories. 

W. J. Ozga. c1990, 51p 


This study carried out an in-depth review of historical 
hydrometric survey data for selected gauging stations 
in the NWT to find and correct significant errors in the 
original computations and to make recommendations 
for improving future data collection and computation 
methods to ensure that national standards are main- 
tained. This summary report contains a list of the sta- 
tions for the overall data review program, those re- 
viewed to date, those proposed for review during the 
next three years (which will complete the overall 
review program), and a brief description of data review 
procedures and problems encountered. The extent of 
revisions for 1989-90 is summarized and specific rec- 
ommendations are made. 


156,659 

MIC-91-03740/GAR PC E07/MF E01 

Inland Waters Directorate. Atlantic Region. Water 

Quality Branch, Moncton (New Brunswick). 

Results of 1986 water quality objectives compli- 

ance monitoring International Saint John River 
si 


Basin. 
D. M. Lockerbie. c1987, 80p 


This report compares the 1986 water quality data for 
the international Saint John River with the water quality 
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objectives for selected parameters. Data from grab 
sampling at 11 sites in the basin on 5 separate occa- 
sions are compared to the ‘safe’ and ‘acute’ objec- 
tives. Parameters tested included water temperature, 
dissolved oxygen, pH, total phosphorus, total dis- 
solved phosphorus, extractable aluminum, dissolved 
aluminum, and extractable copper, lead, zinc and mer- 
cury. 


156,660 

MIC-91-03741/GAR PC E07/MF E01 
Inland Waters Directorate. Western and Northern 
Region, Yellowknife (Canada). 

Report to the 1989 Athabasca-Mackenzie Water- 
ways Workshop on the 1988 Mackenzie River 
water level monitoring and f ’ 

C. Heron, and P. Squires. c1989, 20p 

Ai isca-Mackenzie Waterways Workshop (1988: 
Hay River, NWT). 


A water level monitoring and forecasting program has 
been conducted along the Mackenzie River naviga- 
tional system since 1965. This report presents the re- 
sults of the 1988 workshop which reported the results 
from the year’s program, operating from June 1-Octo- 
ber 17. It provided a 3-day water level forecast at key 
navigational points the system. Also included 
are operational costs and recorded and forecast stage 
hydrographs for all gauging stations used in the fore- 
cast. 


156,661 
MIC-91-03942/GAR PC E07/MF E01 
Manitoba Rural Development, Winnipeg. 
and pond aeration. 
Water facts. 
c1990, 6p 


Factsheet on methods of maintaining aerobic decom- 
position in water throughout the year, especially in 
winter. The document describes types of aeration sys- 
tems, deep and shallow burial aeration line installation, 
air compressor selection, and operation of an aeration 
system. 


156,662 

PB91-204966/GAR PC A07/MF A02 
National Weather Service, Silver Spring, MD. 

Natural Disaster Survey Report, Shadyside, Ohio, 
Flash Floods, June 14, 1990. 

Jan 91, 135p 


The report on the flash flood that occurred near Sha- 
dyside, Ohio, on June 14, 1990, was prepared by the 
disaster survey team after a 4-day visit to the disaster 
site and National Weather Service field offices with 
forecast and warning responsibility for the area. The 
report is based on information gathered by the team on 
the visits and through interviews and discussions with 
members of other agencies, state and local emergen- 
cy management officials, local residents and the 
media. The report is designed to assess the hydrome- 
teorological causes of the disaster, to assess the ef- 
fectiveness of National Weather Service warning oper- 
ations before and during the flood event, and to make 
recommendations for improvements in the warning 
system. 


156,663 

PB91-211938/GAR PC A04/MF A01 
Auburn Univ., AL. Dept. of Civil Engineering. 
Measurement of Hydraulic Conductivity Distribu- 
tions: A Manual of P ’ 

F. J. Moiz, O. Gueven, and J. G. Melville. Mar 90, 
73p EPA/600/8-90/046 

Grant EPA-R-813647 

Prepared in cooperation with Geological Survey, 
Denver, CO. Sponsored by Robert S. Kerr Environ- 
mental Research Lab., Ada, OK. 


The ability of hydrologists to perform field measure- 
ments of aquifer hydraulic properties must be en- 
hanced in order to significantly improve the capacity to 
solve ground water contamination problems at Super- 
fund and other sites. The primary purpose of the 
manual is to provide new methodologies for measuring 
K(z), the distribution of horizontal hydraulic conductivi- 
ty in the vertical direction in the vicinity of a test well. 
Measurements in nearby wells can then be used to es- 
timate three-dimensional distributions. As dispersion- 
dominated models (particularly two-dimensional, verti- 
cally-averaged models) approach their limitations, it is 
becoming increasingly important to develop two-di- 
mensional vertical profile or fully three-dimensional ad- 


October 15,1991 267 





NATURAL RESOURCES & EARTH SCIENCES 


Hydrology & Limnology 


vection-dominated transport models in order to signifi- 
cantly increase the ability to understand and predict 
contaminant transport, reaction, and degradation in 
the field. Such models require the measurement of hy- 
draulic conductivity distributions, K(z), rather than ver- 
tically averaged values in the form of transmissivities. 
Three devices for measuring K(z) distributions (the im- 
peller flowmeter, the heat-pulse flowmeter, and a 
multi-level slug test apparatus) are described in detail, 
along with application and data reduction procedures. 
Results of the various methods are compared with 
each other and with the results of tracer studies. The 
flowmeter approach emerged as the best candidate 
for routine K(z) measurements. Impeller meters are 
now available commercially, and the more sensitive 
flowmeters (heat pulse and electromagnetic) are ex- 
pected to be available in the near future. 


156,664 


PB91-214700/GAR PC A04/MF A01 
Bureau of Land Management, Lakewood, CO. Denver 
Service Center. 

Riparian Area Management: Riparian and Wetland 
Classification Review. 

Technical reference. 

K. Gebhardt, S. Leonard, G. Staidl, and D. Prichard. 
1990, 59p BLM/YA/PT-91/002+ 1737, TR-1737-5 


It is the policy of the Bureau of Land Management 
(BLM) to apply the Standard Ecological Site Descrip- 
tion procedure patterned after the Soil Conservation 
Service (SCS) Range Site procedure and expanded by 
the BLM (USDA-SCS 1976, USDI-BLM 1990) to graza- 
ble woodland, native pasture, and riparian sites. How- 
ever, other classification and description procedures 
exist and often must be used to make use of all avail- 
able information or to coordinate between other agen- 
cies and institutions during riparian and wetland inven- 
tory. The document introduces major concepts rele- 
vant to the understanding of riparian systems and re- 
views selected riparian and wetland classification and 
description procedures. Appendix A contains a cross- 
walk of those reviewed classification and description 
procedures that can be readily applied to riparian site 
descriptions and concepts of vegetation succession 
and site progression. Appendixes B-E provide informa- 
tion and define terminology that should help in under- 
standing and applying classification and description 
procedures. 


156,665 


PB91-217380/GAR PC AO5/MF A01 
Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV. 

Wetlands Detection Methods Investigation. 

K. H. Lee. Jun 91, 81p EPA/600/4-91/014 

Contract EPA-68-C0-0050 

Sponsored by Environmental Monitoring Systems 
Lab., Las Vegas, NV. 


The purpose of the investigation was to research and 
document the application of remote sensing technolo- 
gy for wetlands detection. Various sensors and plat- 
forms are evaluated for: suitability to monitor specific 
wetland systems; effectiveness of detailing wetland 
extent and capability to monitoring changes; and rela- 
tive cost-benefits to implementing and updating wet- 
lands database. The environment to be monitored 
consist of physiographic and ecological wetland re- 
sources affected directly or indirectly by anthropogenic 
activity. Aircraft and satellite remote sensing can be 
used to record and assess the condition of these re- 
sources. Monitoring of environmental conditions is 
based on the observation and interpretation of certain 
landscape features. Although some forms of monitor- 
ing are continuous, resource monitoring from aircraft 
and satellite platforms is periodic in nature, with 
change being documented through a series of obser- 
vations over a given span of time. The report summa- 
rizes the finding of a bibliographic search on the meth- 
ods used to inventory and/or detect changes in wet- 
lands environments. The bibliography contains numer- 
ous citations and is not intended to be all-inclusive. 
Books, major journal and symposium procedings were 
examined. The finding documented will provide the po- 
tential user with a basic understanding of remote sens- 
ing technology as it is applied to wetland monitoring 
and analysis. 
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156,666 

DE91002009/GAR 

Geological Survey, Denver, CO. 
Geologic characterization of tight gas reservoirs. 
Annual report, FY 1989. 

yg rept. 

B. E. Law. Dec 90, 36p DOE/MC/20422-2963 
Contract Al21-83MC20422 

Sponsored by Department of Energy, Washington, DC. 


The objectives of US Geological Survey (USGS) work 
during FY 89 were to conduct geologic research char- 
acterizing tight gas-bearing sandstone reservoirs and 
their resources in the western United States. Our re- 
search has been oo in scope but, in some basins, 
our investigations have focused on single wells or 
small areas containing several wells where a large 
amount of data is available. The investigations, include 
structure, stratigraphy, petrography, x-ray mineralogy, 
source-rock evaluation, formation pressure and tem- 
perature, borehole geophysics, thermal maturity map- 
ping, fission-track age dating, fluid-inclusion thermom- 
etry, and isotopic geochemistry. The objectives of 
these investigations are to provide geologic models 
that can be compared and utilized in tight gas-bearing 
sequences elsewhere. Nearly all of our work during FY 
89 was devoted to developing a computer-based 
system for the Uinta basin and collecting, analyzing, 
and storage of data. The data base, when completed 
will contain various types of stratigraphic, organic 
chemistry, petrographic, production, engineering, and 
other information that relate to the petroleum geology 
of the Uinta basin, and in particular, to the tight gas- 
bearing strata. 16 refs. 3 figs. (ERA citation 
16:019612) 
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DE91002229/GAR PC A03/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

Improvement of sweep efficiency and mobility 
control in gas ree 

A. Strycker, and F. M. Llave. Apr 91, 40p NIPER-502 
Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


The application of carbon dioxide or other gases to ex- 
tract crude oil from depleted reservoirs has been 
shown to be a technically successful process. Howev- 
er, optimized recoveries are often compromised by 
poor sweep efficiencies because of low gas viscosities 
and densities. A new process was investigated that po- 
tentially could improve sweep efficiencies by enhanc- 
ing extractability properties of the injected gas with en- 
trainers. Use of a capillary viscometer to evaluate en- 
hanced viscosities appeared to be the best procedure 
for evaluating candidate compounds. A mathematical 
treatment was proposed based on predicting entrainer 
solubilities and minimum miscibility pressure alter- 
ations for carbon dioxide. However, use of many as- 
sumptions and approximations limited the effective- 
ness of this approach to qualitative evaluations. Some 
87 compounds were evaluated using this mathemati- 
cal treatment, and certain monoaromatic compounds 
were identified for further laboratory testing. 33 refs., 8 
figs., 3 tabs. 


156,668 

DE91002230/GAR PC A03/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

Modeling of surfactant transport and adsorption in 
porous media. 

F. T. H. Chung. Apr 91, 50p NIPER-510 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


When surfactant solution is flowing in a reservoir for- 
mation, surfactants will be diluted by flow dispersion, 
retained in dead-end pores, adsorbed on rock sur- 
faces, or precipitated due to ion exchange. The loss of 
surfactant will be detrimental to the performance of 
- foam. Information of surfactant concentration pro- 
iles in reservoir formations is essential for gas foaming 
technique development. The major objective of this re- 
search is to investigate with mathematical models the 
transport and dynamic adsorption of surfactants in 
porous media. The mathematical models have taken 
into account the convection, dispersion, capacitance, 
and adsorption effects on concentrations of surfac- 
tants. Numerical methods and computer programs 
have been developed which can be used to match ex- 


perimental results and to determine the characteriza- 
tion parameters in the models. The models can be in- 
cluded in foam simulation programs to calculate sur- 
factant concentration profiles in porous media. A flow 
experimental method was developed to measure the 
effluent surfactant concentration, which will be used to 
determine the model parameters. Commercial foaming 
agent Alipal CD-128 was used in this study. Equilibrium 
adsorption and surfactant precipitation have been 
tested. Tracer solutions with a nonadsorbing solute 
such as dextrose and sucrose were used to determine 
the dispersion parameters for the experimental sand- 
pack; thus, the adsorption of the surfactant in the test 
sand can be identified with an adequate model. 49 
refs., 21 figs. 


156,669 


DE91002236/GAR PC A03/MF A01 


Department of Energy, Bartlesville, OK. Bartlesville 
Project Office. 

Bartlesville Project Office FY 1990 Annual report. 
Progress rept. 

Apr 91, 46p DOE/BC-91/4/SP 


The Bartlesville Project Office (BPO) was established 
in 1983 to succeed the Bartlesville Energy Technology 
Center (BETC). Its lead mission from the Office of 
Fossil Energy (FE) of the US Department of energy is 
to plan and implement research in the Enhanced Oil 
Recovery (EOR) and Advanced Extraction and Proc- 
ess Technology (AEPT) subprograms of the Petroleum 
Program. As such, BPO oversees some 160 research 
projects falling within these two broad subprograms 
and support activities. These projects, form the major 
portion of DOE’s National Petroleum Research Pro- 
gram. The EOR subprogram consists of two research 
categories: Light Oil and Heavy Oil. These two catego- 
ries include research activities in: (1) geoscience and 
reservoir characterization, (2) chemical flooding (3) 
gas flooding, (4) thermal recovery, (5) novel technolo- 
gy, and (6) microbial EOR. The AEPT subprogram in- 
cludes research activities in (1) fundamental geosci- 
ence and extraction research, (2) supporting technolo- 
gy and environmental research, and (3) university geo- 
science research. 8 figs., 5 tabs. (ERA citation 
16:019568) 
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DE91002238/GAR PC A08/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

Thermal numerical simulator for laboratory eval- 
uation of steamflood oil recovery. 

P. Sarathi. Apr 91, 168p NIPER-495 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


A thermal numerical simulator running on an IBM AT 
compatible personal computer is described. The simu- 
lator was designed to assist laboratory design and 
evaluation of steamflood oil recovery. An overview of 
the historical evolution of numerical thermal simula- 
tion, NIPER’s approach to solving these problems with 
a desk top computer, the derivation of equations and a 
description of approaches used to solve these equa- 
tions, and verification of the simulator using published 
data sets and sensitivity analysis are presented. The 
developed model is a three-phase, two-dimensional 
multicomponent simulator capable of being run in one 
or two dimensions. Mass transfer among the phases 
and components is dictated by pressure- and tempera- 
ture-dependent vapor-liquid equilibria. Gravity and 
capillary pressure phenomena were included. Energy 
is transferred by conduction, convection, vaporization 
and condensation. The model employs a block cen- 
tered grid system with a five-point discretization 
scheme. Both areal and vertical cross-sectional simu- 
lations are possible. A sequential solution technique is 
employed to solve the finite difference equations. The 
study clearly indicated the importance of heat loss, in- 
jected steam quality, and injection rate to the process. 
Dependence of overall recovery on oil volatility and 
viscosity is emphasized. The process is very sensitive 
to relative permeability values. Time-step sensitivity 
runs indicted that the current version is time-step sen- 
sitive and exhibits conditional stability. 75 refs., 19 
figs., 19 tabs. 
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Statistically designed study of the variables and 
rameters of carbon dioxide equations of state. 
inal report. 


frog ess rept. 

M. D. Donohue, D. Q. Naiman, G. Jin, and J. R. 
Loehe. May 91, 321p DOE/BC/14200-4 

Contract AC22-89BC 14200 

Sponsored by Department of Energy, Washington, DC. 


Carbon dioxide is used widely in enhanced oil recovery 
(EOR) processes to maximize the production of crude 
oil from aging and nearly depleted oil wells. Carbon 
dioxide also is encountered in many processes related 
to oil recovery. Accurate representations of the proper- 
ties of carbon dioxide, and its mixtures with hydrocar- 
bons, play a critical role in a number of enhanced oil 
recovery operations. One of the first tasks of this 
project was to select an equation of state to calculate 
the properties of carbon dioxide and its mixtures. The 
equations simplicity, accuracy, and reliability in repre- 
senting phase behavior and thermodynamic properties 
of mixtures containing carbon dioxide with hydrocar- 
bons at conditions relevant to enhanced oil recovery 
were taken into account. We also have determined the 
thermodynamic properties that are important to en- 
hanced oil recovery and the ranges of temperature, 
pressure and composition that are important. We 
chose twelve equations of state for preliminary studies 
to be evaluated against these criteria. All of these 
equations were tested for pure carbon dioxide and 
eleven were tested for pure alkanes and their mixtures 
with carbon dioxide. Two equations, the ALS equation 
and the ESD equation, were selected for detailed sta- 
tistical analysis. 54 refs., 41 figs., 36 tabs. 


156,672 

DE91002241/GAR PC A03/MF A01 
University of Southern California, Los Angeles. 
Percolation models for boiling and bubble growth 
in porous media. 

Y. C. Yortsos. May 91, 43p DOE/BC/14600-9 
Contract FG22-90BC 14600 

Sponsored by Department of Energy, Washington, DC. 


We analyze the liquid-to-vapor phase change in single- 
component fluids in porous media at low superheats. 
Conditions typical to steam injection in porous media 
are taken. We examine nucleation, phase equilibria 
and their stability, and the growth of vapor bubbles. 
Effects of pore structure are emphasized. It is shown 
that at low supersaturations, bubble growth can be de- 
scribed as a percolation process. In the absence of 
spatial gradients, macroscopic flow properties are cal- 
culated in terms of nucleation parameters. A modifica- 
tion of gradient percolation is also proposed in the 
case of spatial temperature gradients, when solid con- 
duction predominates. 22 refs., 10 figs., 1 tab. (ERA 
citation 16:019573) 


156,673 
DE91002242/GAR 
Petrolphysics, Inc., San Francisco, CA. 

Innovative drilling system. 

Progress rept. 

J. Nees, E. Dickinson, W. Dickinson, and H. Dykstra. 


PC A05/MF A01 


May 91, 95p DOE/BC/14203-4 
Contract AC22-89BC 14203 
Sponsored by Department of Energy, Washington, DC. 


The principal project objectives were the following: To 
demonstrate the capability of the Ultrashort Radius 
Radial System to drill and complete multiple horizontal 
radials in a heavy oil formation which had a production 
history of thermal operations. To study the effects that 
horizontal radials have on steam placement at specific 
elevations and on reducing gravity override. To dem- 
onstrate that horizontal radials could be utilized for 
cyclic production, i.e. for purposes of oil production as 
well as for steam injection. Each of these objectives 
was successfully achieved in the project. Early produc- 
tion results indicate that radials positively influenced 
cyclic performance. This report documents those re- 
sults. 15 refs., 29 figs., 1 tab. 


156,674 

DE91002243/GAR PC A07/MF A014 
West Virginia Univ., Morgantown. Dept. of Petroleum 
and Natural Gas Engineering. 

Improved CO2 enhanced oil recovery-Mobility 
control by in-situ chemical precipitation. Final 
report. 

Progress rept. 

S. Ameri, K. Aminian, J. A. Wasson, and D. L. 
Durham. Jun 91, 136p DOE/MC/22044-15 

Contract AC21-85MC22044 ‘ 
Sponsored by Department of Energy, Washington, DC. 
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The overall objective of this study has been to evalu- 
ate the feasibility of chemical precipitation to improve 
CO(sub 2) sweep efficiency and mobility control. The 
laboratory experiments have indicated that carbonate 
Precipitation can alter the permeability of the core 
samples under reservoir conditions. Furthermore, the 
relative permeability measurements have revealed 
that precipitation reduces the gas permeability in favor 
of liquid permeability. This indicates that precipitation 
is occurring preferentially in the larger pores. Addition- 
al experimental work with a series of connected cores 
have indicated that the permeability profile can be suc- 
cessfully modified. However, Ph control plays a critical 
role in propagation of the chemical precipitation reac- 
tion. A numerical reservoir model has been utilized to 
evaluate the effects of permeability heterogeneity and 
permeability modification on the CO(sub 2) sweep effi- 
ciency. The computer simulation results indicate that 
the permeability profile modification can significantly 
enhance CO(sub 2) vertical and horizontal sweep effi- 
ciencies. The scoping studies with the model have fur- 
ther revealed that only a fraction of high permeability 
zones need to be altered to achieve sweep efficiency 
enhancement. 64 refs., 30 figs., 16 tabs. (ERA citation 
16:019575) 


156,675 
DE91011882/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Predicting permeability and electrical conductivity 
of sedimentary rocks from microgeometry. 

E. M. Schlueter, N. G. W. Cook, R. W. Zimmerman, 
and P. A. Witherspoon. Feb 91, 31p LBL-30298, 
CONF-910728-13 

Contracts ACO3-76SF00098, AC22-89BC 14475 

US symposium on rock mechanics (32nd), Norman, 
OK (USA), 10-12 Jul 1991. Sponsored by Department 
of Energy, Washington, DC. 


The determination of hydrologic parameters that char- 
acterize fluid flow through rock masses on a large 
scale (e.g., hydraulic conductivity, capillary pressure, 
and relative permeability) is crucial to activities such as 
the planning and control of enhanced oil recovery op- 
erations, and the design of nuclear waste repositories. 
Hydraulic permeability and electrical conductivity of 
sedimentary rocks are predicted from the microscopic 
geometry of the pore space. The cross-sectional areas 
and perimeters of the individual pores are estimated 
from two-dimensional scanning electron micrographs 
of rock sections. The hydraulic and electrical conduc- 
tivities of the individual pores are determined from 
these geometrical parameters, using Darcy’s law and 
Ohm's law. Account is taken of the fact that the cross- 
sections are randomly oriented with respect to the 
channel axes, and for possible variation of cross-sec- 
tional area — the length of the pores. The effective 
medium theory from solid-state physics is then used to 
determine an effective average conductance of each 
pore. Finally, the pores are assumed to be arranged on 
a cubic lattice, which allows the calculation of overall 
macroscopic values for the permeability and the elec- 
trical conductivity. Preliminary results using Berea, 
Boise, Massilon and Saint-Gilles sandstones show 
reasonably close agreement between the predicted 
and measured transport properties. 12 refs., 5 figs., 1 
tab. 


156,676 
DE91012010/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Blasting induced rock motion modeling including 
ie pressure effects. 

. S. Preece, and S. D. Knudsen. 1991, 18p SAND- 
91-0107C, CONF-9104227-2 
Contract AC04-76DP00789 
Oil shale symposium (24th), Golden, CO (USA), 23-24 
Apr 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 
Portions of this document are illegible in microfiche 
products. 


A method has been developed to simulate coupled 
gas flow and rock motion in a blasting situation. The 
method relies on gas flow calculations using a finite 
difference Flux-Corrected Transport (FCT) solver and 
sphere motion calculations using DMC (Distinct Motion 
Code). The coupling occurs when the porosity field 
used in the gas flow calculation is calculated using the 
current positions of the spheres and the flowing gas is 
used to calculate the loads on the spheres. The exam- 
ple calculation shows that the capability is in place and 
works reasonably well when compared with field ex- 
periments in terms of surface velocities, general rock 
motion and muck pile shape. Having this capability in 
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place will allow explosive properties to be included in 
rock motion calculations. Rock motion simulations will 
be based on the actual physics that occurs in a blast 
instead of using force-time or velocity-time histories as 
has been done in the past. A capability that will be 
added in the near future will allow the viscosity terms 
to vary with pressure as actually occurs instead of re- 
maining constant. Since very high pressures exist in 
the blastwell and in its’ immediate vicinity this should 
have a significant effect on the gas flow. It will allow 
the calculations to be performed with a higher mean 
Particle size which will reduce the heat transfer effects. 
11 refs., 13 figs., 2 tabs. 


156,677 

DE91012192/GAR PC A03/MF A01 
Louisiana State Univ., Baton Rouge. Dept. of Petrole- 
um Engineering. 

Cyclic CO2 injection for light oil recovery, per- 
formance of a cost shared test in Louisiana. 
Progress rept. 

Z. A. Bassiouni. 1991, 18p DOE/BC/14204-9 
Contract FG22-89BC 14204 

Sponsored by Department of Energy, Washington, DC. 


The ultimate objective of this research is to provide a 
base of knowledge on the CO(sub 2) huff ‘n’ puff proc- 
ess for the enhanced recovery of Louisiana crude oil. 
Project goals include laboratory corefloods to investi- 
gate several parameters important to the process, and 
numerical simulation to interpret coreflood results. Ad- 
ditional activities include construction and analysis of a 
field test data base to facilitate target reservoir screen- 
ing, and to identify sensitive operational parameters. 
The information from laboratory corefloods and data 
base evaluations will be used in the design and imple- 
mentation of a Department of Energy sponsored field 
test. The results of all laboratory and field evaluations 
will be made available to the industry through work- 
shops, periodic reports, and meetings. 1 ref., 3 figs., 1 
tab. 


156,678 

DE91012757/GAR PC A07/MF A01 

Department of Energy, Washington, DC. Reserves and 

Natural Gas Div. 
methodology and data description of the 

Production of Onshore Lower 48 Oil and Gas 


Apr 91, 142p DOE/EIA-M-034(91) 


The Department of Energy’s Energy Information Ad- 
ministration (EIA) provides forecasts of energy activi- 
ties as well as historical energy data to the general 
public. The need to provide reliable and relevant 
energy forecasts has led to the development of a 
model to forecast oil and natural gas supply activities 
in the midterm. The model is named the Production of 
Onshore Lower 48 Oil and Gas (PROLOG). This report 
documents the version of PROLOG that was used to 
produce the oil and gas supply forecast that served as 
input to other EIA models, which in turn produced fore- 
casts for the Annual Energy Outlook 1991. It is antici- 
pated that there will be subsequent revisions of the 
model to reflect improvements and alternative uses; 
therefore, there will be subsequent versions of the 
model documentation to reflect these modifications. 
This report presents the methodology used in the 
PROLOG model as well as the data inputs, data trans- 
formations, and model summary. The documentation 
is intended for use by energy analysts and others inter- 
ested in specific information on how EIA forecasts do- 
mestic oil and gas production. 11 refs., 2 figs. 


156,679 

DE91013156/GAR PC A04/MF A01 
California Univ., Berkeley. Dept. of Geology and Geo- 
physics. 

Advective diffusive/dispersive transport in geo- 
chemical processes. Progress report, FYS 1988- 
1991. 

H. C. Helgeson. 28 May 91, 52p DOE/ER/13419-T1 
Contract FG03-85ER13419 

Sponsored by Department of Energy, Washington, DC. 


Comprehensive understanding of chemical transport 
in response to fluid flow and diffusion in geologic proc- 
esses requires thermodynamic and transport proper- 
ties of a wide variety of aqueous species at the temper- 
ature and pressure of interest, as well as mass transfer 
computer codes that provide simultaneously for fluid 
flow, diffusion, dispersion, homogeneous chemical re- 
actions, and mineral solubilities. As a result of re- 
search carried out with support from DOE in prior years 
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of this grant, considerable progress has been made in 
pect eae | computer codes to calculate advective-dis- 
persive-diffusional transport at both high and low pres- 
sures and temperatures. These codes have become 
highly sophisticated, but their application to geochemi- 
cal processes is limited by the availability of thermody- 
namic and transport data for the major solute species 
in the aqueous phase. Over the past three years, re- 
search has been directed primarily toward characteriz- 
ing the thermodynamic behavior of concentrated su- 
percritical aqueous electrolyte solutions and predicting 
the diffusion coefficients of organic species in oil field 
brines. Related research has been concerned with 
characterizing the growth rate of hydrothermal alter- 
ation zones and assessing the relative importance of 
aqueous diffusion and heterogeneous reactions at 
—— surfaces in geochemical processes. 103 refs., 
12 figs. 


156,680 
DE91014231/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Integral equation formulation for two-phase flow 
and other nonlinear flow problems through porous 


media. 

Z. Chen, G. S. Bodvarsson, and P. A. Witherspoon. 
Sep 90, 22p LBL-30718, CONF-900906-2 

Contract ACO3-76SF00098 

Society of Petroleum Engineers (SPE) annual techni- 
cal conference and exhibition (65th), New Orleans, LA 
(USA), 23-26 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 


Many flow problems encountered in petroleum reser- 
voir engineering are characterized by nonlinearities 
and are difficult to solve analytically. The concept of a 
relative mass flow rate function is used to arrive at an 
integral equation formulation for some of these nonlin- 
ear flow problems. This formulation has some distinct 
advantages over — methods of handling such 
nonlinear flow problems because of its generality and 
simplicity. The problems considered include two- 
phase fluid displacement including the effect of capil- 
lary pressure and isothermal transient flow of gas. 
These problems can be described by nonlinear para- 
bolic partial differential equations that have self-similar 
solutions. Exact semi-analytical solutions are obtained 
which can be easily evaluated using a rapidly-converg- 
ing iteration process. A new understanding of the 
mechanism of the displacement of a non- wetting 
phase by a wetting phase has been developed that is 
dependent on a critical value of the dimensionless in- 
jection rate constant. 25 refs., 12 figs. (ERA citation 
16:019581) 


156,681 

DE91619162/GAR PC A07/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Technology transfer of nuclear techniques and nu- 
cleonic control systems in the mineral industry. 
Report of an advisory group meeting held in 
Bombay, 15-19 January 1990. 

Nov 90, 133p IAEA-TECDOC-578, CONF-9001142 
Advisory group on technology transfer of nuclear tech- 
niques and nucleonic control systems in the mineral 
industry, Bombay (India), 15 Jan 1990. 

U.S. Sales Only. 


Among the many beneficial applications of radiation 
and radioisotopes in industry which are now well es- 
tablished in advanced countries, the applications of 
nuclear techniques and nucleonic control systems in 
the mineral industry have great potential for develop- 
ing Member States. The use of nucleonic on-stream 
analyzers in the coal industry has resulted in enormous 
technical and economic benefits in addition to minimi- 
zation of environmental pollution. Large savings have 
also resulted from the use of such analyzers in the 
processing of other minerals. Nuclear borehole log- 
ging techniques have demonstrated great potential in 
oil and gas evaluation. Radiotracer investigations have 
led to process optimisation and trouble a var- 
ious stages in ore processing and metallurgy. Though 
the technical and economic benefits of applications of 
nuclear techniques in the mineral industry are well re- 
cognised, technology transfer in these areas has been 
hampered by a variety of factors. In order to review the 
status and trends in nuclear techniques and nucleonic 
control systems in the mineral industry and the prob- 
lems and considerations in their technology transfer to 
developing Member States, the IAEA convened an Ad- 
visory Group Meeting in.Bombay, India, 15-19 January 
1990. The present publication is based on the 7 contri- 
butions presented at this meeting. A separate abstract 
was prepared for each of these papers. Refs, figs and 
tabs. (Atomindex citation 22:019333) 
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DE91785667/GAR PC A03/MF A01 
Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Inst. fuer Tiefbohrtechnik, Erdoel- und 
Erdgasgewinnung. 

Weiterentwicklung zur Messung der Grenzflae- 
chenspannung zwischen zwei hellen (transparen- 
ten) Fluiden. Abschiussbericht. (Refinement of 
techniques for measuring the interfacial surface 
tension between two clear (transparent) fluids. 
Final report). 

C. Marx, and H. P. Gunia. Jul 90, 37p ETDE-mf - 
1785667 

In German. 

U.S. Sales Only. 


A spinning drop interfacial densiometer was refined 
and tested for computer-aided application to clear sys- 
tems. A measurement and regulation programme was 
developed for the control system, and the densiometer 
initially tested for interfacial surface tension measure- 
ments in ‘clear/opaque’ fluid systems. Here interfacial 
surface tension measurements between an opaque oil 
and a transparent water/surfactant system were con- 
ducted. The SITE-PC densiometer was refined for ap- 
wo to ‘clear/clear’ fluid systems, and also tested. 


156,683 

DE91788374/GAR PC A12/MF A02 
Ruhrkohle A.G., Essen (Germany, F.R.). 

Herstellung untertaegiger horizontaler Kernboh- 
rungen durch Ablenkung uebertaegiger Tiefboh- 
rungen. Schlussbericht. (Production of under- 
ground horizontal core drillings by deflection of 
underground deep drillings. Final report). 

R. Caspari, K. Marx, T. Koehler, and H. Palm. Nov 
90, 259p ETDE-mf-1788374 

In German. 

U.S. Sales Only. 


It was the objective of the project to use the better 
technical and logistical frame conditions on the sur- 
face compared with underground and to modify and 
optimize the perfected technical know-how of mining 
core drilling techniques in such a way that surface 
deep drillings as core drillings may be deflected in 
each arbitrary direction up to the horizontal. The ex- 
pected development time of three years was reduced 
to 20 months on request of the sponsoring agency. 
Correspondingly the work could not be finalized. - The 
obtained results may be summarized as follows. By 
suitable modification of wire line strings, development 
of multifunctional bits and the use of suitable stabiliz- 
ers, surface deep drillings as core drillings may be de- 
flected in accurate directions with radii (ge) 400 m up 
to inclinations of approx. 60deg. For the accurate de- 
flection in core drillings up to the horizontal the devel- 
opment of new drilling methods is indispensable. As a 
prototype the axial bearing system could be developed 
which showed its general suitability in first field trials. 
The technical optimization of many details to a routine 
method is required. First design and construction ap- 
proaches for the development of another drilling 
system, in particular for core drilling in the horizontal, 
known as active-passive drilling system, were estab- 
lished. (orig.) With 10 refs., 25 tabs., 102 figs. 


156,684 
DE91788380/GAR PC A10/MF A02 
_ A.G. Erdoel und Erdgas, Hanover (Germany, 


Retention eines G tchemikaliensyst bei 
der Mehrentoelung von Lagerstaetten durch che- 
misches Fluten. Abschiussbericht. (Retention of 
an overall system during enhanced oil recovery 
from reservoirs by means of chemical flooding. 
Final report). 

W. Kleinitz. Sep 90, 218p ETDE-mf-1788380 

In German. English translation available from FIZ 
Karlsruhe. 

U.S. Sales Only. 


The economic efficiency of tertiary petroleum produc- 
tion processes is determined by the retention behav- 
iour of the chemicals used in the petroleum reservoir. 
Application-oriented laboratory experiments on reten- 
tion in an overall system were carried out in an overall 
system. The experiments started with an analytical 
characterisation of the chemical substances used, and 
of the surrounding rock and water phases. The follow- 
ing influencing parameters of material loss were con- 
sidered. Deposit conditions rock composition, crude oil 
properties, chemical substances (0.g. mixed tensides 
and xanthane). (EF). 





156,685 


DE91792996/GAR PC A03/MF A01 
Industri- og Handelsstyrelsen, Copenhagen (Den- 
mark). 

Profile of the Danish offshore industry. 

1990, 38p NEI-DK-552, ISBN 87-7760-004-5 

U.S. Sales Only. 


The present paper “‘A Profile of The Danish Offshore 
Industry” contains a description of the development of 
the offshore industry in Denmark during the last 10 
years. The objective of the paper is to give an introduc- 
tion to the industry, and to analyse the development of 
the industry. This profile is a general description of the 
offshore industry, thus excluding individual company 
references. It is our hope, that this profile, with its sup- 
porting ‘Directory of Danish Offshore Industry” will fa- 
cilitate contact making and business leading to mutual 
benefits for all companies active in the worldwide off- 
shore industry. (author) 18 refs. (ERA citation 
16:019606) 
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DE91793000/GAR PC A03/MF A01 
Technical Univ. of Denmark, Lyngby. Afdelingen for 
Elektrofysik. 

Resistivitetssonder til borehulsmaalinger. (Resis- 
tivity probes for borehole measuring). 

J. Hovgaard. Sep 90, 45p BHR-60 

In Danish. 

U.S. Sales Only. 


Various aspects of resistivity measurements in bore- 
holes are dealt with. The models used were point elec- 
trode models and infinite uniform media. This simplifi- 
cation of the geometry meant that relations between 
the resistivity, the currents and the voltage could be 
expressed analytically, thus giving a better under- 
standing of the measuring principle. The possibilities 
for the interpretion of the resistivity logs are handled 
with special regard to oil and gas detection. It is 
claimed that resistivity logs are very informative in this 
respect. (AB). (ERA citation 16:019562) 
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DE91793011/GAR PC A09/MF A01 
Technical Univ. of Denmark, Lyngby. Lab. for Energi- 
teknik. 

Tofasestroemning i opspraekkede poroese struk- 
turer. (Two phase flow in fractures porous struc- 
tures). 

N. Olsen. 1990, 188p DTH-LFE-RE-90-5, ISBN 87- 
7475-129-8 

In Danish. 

U.S. Sales Only. 


This report presents a theoretical and experimental ex- 
amination of water imbibition in a fractured porous 
media. A Finite Element modei has been developed to 
simulate the saturation distribution in the fracture- 
matrix system. The used interpolation technique per- 
mits saturation discontinuity across the fracture-matrix 
interface. In the experimental setup the fracture and 
the matrix properties are presented by high and low 
permeabel granular glass, packet in a 
13cemx13.cmx3.5cm test cell. At the initial condition of 
the imbibition experiment the porous media is filled 
with oil and residual water. During the experiment, 
water is injected from below into a vertical fracture. 
When the water imbibes from the fracture into the 
matrix the oil is expelled from the matrix. The satura- 
tion distribution in the cell is measured using a resistivi- 
ty method. The saturation is measured in 56 points in 
the matrix and in 8 points in the fracture, which makes 
a detailed mapping of the saturation distribution possi- 
ble both in the fracture and the matrix. Good agree- 
ment between measured and calculated results is ob- 
tained even though there is a systematic error in the 
last part of the imbibition process. Using scaling laws 
the displacement experiments are scaled to reservoir 
conditions. (author) 26 refs. (ERA citation 16:019565) 
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MIC-91-03573/GAR PC E07/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 





Mineral Investment Stimulation Pr 
Canada-New Brunswick Mineral 
Agreement. 

Open file report no. 90-15. 

R. D. Harris. c1990, 81p 


This program was commissioned under the Canada/ 
NB Mineral Development Agreement as a private 
sector assistance initiative designed to encourage de- 
velopment within the provincial minerals industry. The 
report reviews the private sector projects sponsored 
by the program together with the appropriate schedul- 
ing, financial and evaluation aspects. Where possible, 
projects are discussed in the context with their actual 
or potential benefits to the respective companies or 
mineral operations. The report also includes a descrip- 
tion of the selection criteria and approval process, a 
listing of rejected projects/applications and the 
a requested, and mineral commodities investi- 
gated. 


ram of the 
velopment 
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MIC-91-03574/GAR PC E07/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Column flotation of syivinite. 

Open file report no. 90-14 

R. May. c1990, 53p 


Column flotation is a recent concept in mineral proc- 
essing which made its start in copper-molybdenum op- 
erations and has since expanded to include all sulfide 
minerals and coals. This project determined whether 
column flotation is a viable option to improve the re- 
covery of fine potash and whether it can increase the 
grade of slimes concentrate. The project included a lit- 
erature review, testwork to become familiar with the 
cell operation, a review of previous work using the cell, 
and in-plant testwork at Denison-Potacan Potash 
Corp. and PCA. 
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MIC-91-03575/GAR PC E07/MF E01 
Three-D GeoConsultants Limited, Fredericton (New 
Brunswick). 

Refractory gold in New Brunswick. 

Open file report no. 90-12. 

c1990, 74p 


Several of the gold properties currently being evaluat- 
ed in NB are refractory, that is, the gold is finely dis- 
seminated within a complex sulphide matrix, resulting 
in capital intensive processing and pretreatment of the 
concentrate. This study determined their mineralogical 
variability and resource potential by searching files for 
gold bearing occurrences and preparing a primary list 
of gold occurrences; examining all current information 
relative to the primary list; and then refining the data- 
base for quantity, mineralogy and grade to obtain 
those locations which contain refractory gold. 
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MIC-91-03577/GAR PC E07/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Evaluation of Verti-Press pressure filter for lead 
concentrate dewatering. 

Open file report no. 90-17. 

B. Rendell. c1990, 39p 


Evaluation of the potential of a Verti-Press pressure 
filter for the dewatering of a fine-grained lead sulfide 
concentrate produced by Brunswick Mining and Smelt- 
ng Corp. Ltd. Tests were conducted to evaluate the 
reliability of the design in an industrial environment, to 
compare its performance with other pressure filters, 
and to provide data for design and scale-up to produc- 
tion levels. A preliminary economic evaluation of the 
equipment was also completed. 


156,692 

MIC-91-03578/GAR PC E12/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Extension of antimony reserves at the Lake 
George mine, York County, New Brunswick. 

Open file report no. 91-6. 

C. Morrissy. c1991, 170p 

Contents: Vol. 1: Part | -- vol. 2: Part ll. Fold. maps not 
filmed. 


This report presents the results of reconnaissance 
drilling to locate new quartz/antimony veins that may 
exist in the untested area south of the main producing 
vein at the Lake George mine in York County, NB. Drill 
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holes were spotted in geologically favourable areas for 
host quartz-stibnite veins; the core from the drilling 
was logged; samples were split where necessary and 
the pulps from these samples were sent to assay labs 
for antimony and/or gold analysis. The drill hole collars 
were surveyed and the holes were tropari tested at 
various depths to verify their dips and azimuths. The 
survey and test information was then used to plot the 
= Projection on sections and plans with assay 
values. 
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MIC-91-03579/GAR PC E07/MF E01 
— Brunswick. Minerals and Energy Division, Freder- 
icton. 

Gold assessment at the Lake George mine, York 
County, New Brunswick. 

Open file report no. 91-1. 

C. Morrissy. c1991, 29p 

Fold. maps not filmed. 


In the 1981 drill campaign at Lake George, gold values 
were encountered which encouraged further drilling. 
This report presents the results obtained from further 
drilling and testing to the same area to assess the 
width and length of auriferous sulphides in fractured 
zones separate and north of the main antimony vein. 
Some 306 feet of drift-subdrift-raise development, 
along with 956 tons of slash to expose the entire struc- 
ture, was completed. Sampling, assaying and geologi- 
cal mapping of the gold bearing horizon advanced with 
the headings. Test holes along the walls further aided 
in outlining the structure. 
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MIC-91-03582/GAR PC E17/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Study of the processing options for gold recovery 
of Cape Spencer ores, New Brunswick. 

Open file report no. 90-13. 

R. May. c1990, 236p 


A number of potential gold ore bodies have been dis- 
covered in NB. With some exceptions, including Cape 
Spencer, most of them are refractory. This report pre- 
sents the data generated from a testing of Cape Spen- 
cer ores, including reviewing and assessing existing 
and developing technologies for the recovery of gold 
from pregnant heap leach solutions; determining the 
best recovery technology based on laboratory tests 
and comparative economic assessments; presenting 
recommendations for the design and operation of a 
pilot scale heap leach and recovery plant; and evaluat- 
ing thiourea as an alternative leachant to sodium cya- 
nide. The project includes a literature review, a miner- 
alogical examination, laboratory testwork, large scale 
leaching column testwork, and capital and operating 
cost determinations. 


156,695 


MIC-91-03584/GAR PC E17/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Numerical modelling of shear bands in geological 
materials. 

Report no. MRL. 90-108(TR). 

R. G. Wan. c1990, 227p 


Failure in geomaterials is often characterized by the 
localization of inelastic deformations in the form of 
shear bands for ductile materials (clays) or micro- 
cracks for brittle materials (rocks and concrete). This 
thesis blends theoretical analysis of rupture as a prob- 
lem of bifurcation with numerical techniques such as 
the finite element method for its modelling. The kine- 
matics of deformation-ensuing localization is de- 
scribed by modifying the variational statement or prin- 
ciple of virtual work to account for plastic dissipation 
along an internal discontinuity surface in the soil struc- 
ture. The numerical method is tested with benchmark 
problems. In particular, the problem of the indentation 
of a semi-infinite body by a rigid flat punch is attempted 
considering the spreading of a kinematic discontinuity 
surface. The progression of the shear band as it per- 
vades through the mesh is traced. 


156,696 


MIC-91-03585/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 
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Methane-air explosion tests in the 20-L vessel. 
Report no. MRL 90-102(TR). 
K. J. Mintz. c1990, 49p 


In order to be able to properly calibrate an explosion 
vessel, including the separation of the effect of 
turbulence,it is beneficial to use a well-known gas 
system such as methane-air to study explosions in that 
vessel. Hertzberg et al. studied the effect of igniter 
strength on the lower flammability limit using quiescent 
methane-air mixtures in the 20-L vessel. This study 
was undertaken to reproduce the work by Hertzberg 
on quiescent methane-air mixtures and extend it to tur- 
bulent methane-air mixtures produced in a similar way 
as the dust tests. 


156,697 

MIC-91-03586/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Five-year review of the Canada-Ontario Industry 
Rockburst Project. 

CANMET speciai publication no. SP90-4E. 

D. G. F. Hedley. c1991, 47p SSC-M38-15/90-4E, 
ISBN-0-660-13927-8 


The Canada-Ontario-Industry Rockburst project was 
initiated in 1984 because of the re-emergence of a se- 
rious rockbursting problem in some of Ontario’s mines. 
This report reviews the accomplishments realized 
during the first 5 years of the project, from 1984-89. 
The report describes the problem of seismicity in On- 
tario mines, seismic monitoring systems, scaling rela- 
tionships, and the work conducted at the mines at 
Elliot Lake, Kirkland Lake, Red Lake, and Sudbury by 
each company invoived. A list of publications and the 
personnel involved in the project are also included. 


156,698 

MIC-91-03588/GAR PC E07/MF E01 
LAC Minerals Limited, Fredericton (New Brunswick). 
Extension of the Mount Pleasant tin deposit, Char- 
lotte County, New Brunswick, part Il. 

Open file report no. 91-5. 

c1991, 48p 

Fold. maps not filmed. 


Three deep diamond drill holes were drilled in the 
Saddle area, the area between the tin bearing North 
Zone and the workings of the Mount Pleasant tungsten 
mine in the Fire Tower Zone to investigate the apical 
areas and associated tin mineralization of Granite Ill, 
the youngest and deepest seated of 3 tin granites oc- 
curring in the North Zone. This report presents the re- 
sults of the drilling. 


156,699 

MIC-91-03592/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Numerical analysis of a flawed pressure vessel. 
Report no. MTL 90-45(TR). 

A. S. Oddy, and J. M. J. McDill. c1990, 31p 


Analysis of 4 defects in a pressure vessel. The first 
stage in the assessment was a nonlinear, elastoplas- 
tic, finite deformation, finite element analysis of the de- 
fects thought to be most likely to cause failure. Three 
independent determinations of the severity of the con- 
ditions at the crack tip and therefore the risk of fracture 
were made. These were based on the J integral, using 
a virtual crack advance technique, the crack tip open- 
ing displacement, from the displacements calculated 
around the crack tip, and a continuum damage analy- 
sis. Plastic collapse predictions were also made. 


156,700 

MIC-91-03594/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Evaluation of microwave reactivated carbon. 
Report no. MSL 90-119(IR). 

K. E. Haque. c1990, 31p 


Since carbon can be heated with microwaves at tem- 
peratures above 1000C, this indicated the potential for 
reactivation of carbon in pulp (CIP) spent carbon with 
microwaves. Preliminary test data confirmed that this 
process had a sound technological potential but its 
economic viability against the current thermal reactiva- 
tion process was yet to be studied. Since Ontario 
Hydro is adequately equipped for conducting carbon 
reactivation tests, a two-part program was initiated. 
The program included contract work by Ontario Hydro 
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on the microwave reactivation of CIP carbon and the 
economics involved, as well as complete characteriza- 
tion and technical evaluation of the reactivated carbon 
by CANMET. This report represents CANMET’s char- 
acterization procedures and evaluation data of the car- 
bons microwave reactivated by Ontario Hydro. 


156,701 

MIC-91-03633/GAR PC E07/MF E01 
Canadian Parks Service, Ottawa (Ontario). 

Evaluation of the utility of ‘The Engineering Index’ 
as an historical research tool. 

Research bulletin no. 291. 

D. Neufeld. c1991, 24p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


In the early 1980s, research was begun on the history 
of corporate placer mining in the Klondike. As part of 
this work, a detailed annotated bibliography was pre- 
pared covering world placer gold mining from 1896- 
1966. The source for the bibliography was The Engi- 
neering Index, a comprehensive annual review of engi- 
neering and technical literature. This report gives an 
evaluation of the technological history research value 
of the Index and summarizes the findings of the bibli- 
ography. 


156,702 

MIC-91-03673/GAR PC E07/MF E01 
Indian and Northern Affairs Canada. Geology Division, 
Yellowknife. 

Evaluation of the rare-element pegmatites in the 
Northwest Territories: Pegmatite studies in the 
Alymer-Mckay Lake area, Northwest Territories: 
Final report. 

P. Tomascak, and P. Cerny. c1990, 25p 


Lithium, beryllium, cesium, tantalum and other ele- 
ments concentrated in granitic pegmatites are metals 
with unique and irreplaceable properties. Since the 
consumption rate is rapidly increasing and is expected 
to increase still further, information on unexplored peg- 
matites must be periodically upgraded. This report es- 
tablished the nature, distribution and relationships of 
granitic pegmatites and related granites in the Aylmer 
Lake-McKay Lake field, and provided guidelines for ex- 
ploration. Work was undertaken on the distribution, re- 
gional setting, mineralogy and geochemistry of the 
pegmatites and the spatial and material relationships 
between the pegmatites and potential fertile granites 
both in the field and in the laboratory. 


156,703 

MIC-91-03674/GAR PC E07/MF E01 
Indian and Northern Affairs Canada. Geology Division, 
Yellowknife. 

Tonalites and gold mineralization in an Arctic Ar- 
chean Greenstone Belt, Hope Bay, NWT. 

S. Leclair, and M. Jebrak. c1990, 27p 


The Archean Hope Bay Greenstone Belt is part of the 
Bathurst block in the Slave Province, NWT. It is par- 
ticularly favourable for gold ore deposits because of its 
low metamorphic grade and the abundance of mafic 
volcanics. This study focuses on the relationships be- 
tween the intrusives and their peripheral mineralization 
to determine the petrology of the host rocks and the 
intrusives; the nature of the prevailing structures; the 
relationships between the mafic volcanics and granitic 
rocks; and the origin of the mineralization. 


156,704 

MIC-91-03679/GAR MF E01 
Canadian Petroleum Association. Frontier Division, 
Fairmont (British Columbia). 

Bringing it to market: Proceedings of the petroie- 
um industry’s Frontier Workshop. 

c1990, 281p 

Frontier Workshop (16th: 1990: Fairmont, B.C.) 
Microfiche only. 


Proceedings of the workshop, which discussed the po- 
tential of oil and gas reserves in the frontier basins, 
methods of getting oil and gas reserves out of the 
ground, new technologies and refinements available, 
the economic realities of the marketplace, provincial 
and federal regulatory regimes, risk evaluation, envi- 
ronmental protection measures, and the need for 
public participation. The report includes both submis- 
sions and reports of workshop discussions. 


156,705 
MIC-91-03706/GAR 
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Intergovernmental Working Group on the Mineral In- 
dustry. Sub-committee on Native Participation in 
Mining (Canada). 

Report on Native participation in mining, phase I. 
c1990, 176p 


In August 1989, the Working Group formed a sub-com- 
mittee to study the nature of native participation in the 
mining industry in Canada. The sub-committee’s ob- 
jectives included documenting best practices, with a 
realistic view of the incidence of the costs and benefits 
of each and identifying new ways of matching native 
lifestyles with mineral industry employment opportuni- 
ties; identifying the concrete steps which govern- 
ments, mining companies, native groups and individ- 
uals could take to substantially boost native participa- 
tion in mining; and examining what, if any, incentives 
could be identified and what legal and structural bar- 
riers to development could be removed. Participation 
was defined broadly to include employment, provision 
of services by natives or native-owned companies, fi- 
nancial involvement, and input into mine development 
and regulatory review processes. This report provides 
a summary of each area of work and also includes the 
compilation of a selected annotated bibliography. 


156,706 


MIC-91-03759/GAR PC E07/MF E01 


Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Canada Centre for Mineral and Energy Technolo- 
gy: Annual report 1989-90. 

a 68p SSC-M38-13/90-2E, ISBN-0-662-18016- 


Text in English and French (Bilingual). French ed. on 
the same fiche. 


The mandate of CANMET is to enhance the role and 
contribution of minerals and energy in the Canadian 
economy through research and development in 
mining, mineral processing and utilization of metals, in- 
dustrial minerals, and fuels. This report discusses 
commercial ventures, patents granted to CANMET, 
technology development agreements, research net- 
works, employee recognition, research highlights, 
business development offices, facilities and services, 
seminars, workshops and conferences, new funding 
programs, secondments, the Minister's National Advi- 
sory Council to CANMET and a financial profile. 


156,707 

MIC-91-03788/GAR PC E07/MF E01 
Canada-British Columbia Mineral Development Agree- 
ment. 

Canada-British Columbia Mineral Development 
Agreement: Annual report 1989-90. 

c1990, 16p 

Text in English and French (Bilingual). 


Annual report of the Agreement, signed in 1984 to co- 
ordinate the efforts of Canada and British Columbia to 
strengthen and diversify the province’s mineral indus- 
try. The report provides a description of the agreement 
program, setting geoscience survey priorities, an over- 
view of activities and achievements during the year, 
and a definition of geoscientific surveys. 


156,708 

MIC-91-03789/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Survey of diffusion of technology in the mining in- 
dustry. 

c1990, 108p 

This is the first national survey to measure the degree 
of utilization of computer based technologies for all 
mining operations in Canada. Twenty-eight advanced 
technologies and applications in automated material 
handling, communications and networks, control, and 
automated processing systems were surveyed in Jan- 
uary, 1990. Respondents indicated both the use and 
planned use of the selected technologies, the level of 
satisfaction in their use and an evaluation of the impact 
of the introduction of these technologies on output, on 
quality and on costs. The questionnaire was mailed to 
all 324 known mines in Canada. This document pre- 
sents the highlights of the survey, then detailed tables 
weighted by mines and by employees. Results were 
tabulated by industry, by province, by mining method, 
by ownership, by size, and by age of operation. 


156,709 


MIC-91-03807/GAR PC E12/MF E01 


Energy, Mines and Resources Canada, Ottawa (Ontar- 
io 


Mining and mineral processing operations in 
Canada, 1990. 

Mineral bulletin no. MR 227. Annual publication. 
c1991, 162p SSC-M38-2/227, ISBN-0-660-56465-3 
Text in English and French (Bilingual). 


Significant information concerning metal mines and 
processing plants, industrial mineral mines and proc- 
essing plants, listing the name of operator, location of 
the mine or plant, capacity, processes, products and 
other details of special interest. Also lists the principal 
metallurgical works in Canada that treat ores and con- 
centrates of nonferrous and precious metals. Excludes 
scrap refiners and refiners of secondary material, 
foundries, base-bullion gold refineries associated with 
mines, and fabricating plants. Data provided by partici- 
pating companies. 


156,710 

MIC-91-03935/GAR PC E12/MF E01 
Manitoba. Geological Services Branch, Winnipeg. 
Metallic mines and mineral deposits of Manitoba. 
Open file report no. OF 90-2. 

J. D. Bamburak. c1990, 112p 

Fold. maps not filmed. 


This report assists prospectors and mining companies 
in their exploration by providing current documentation 
of known metallic mineral deposits and their develop- 
ment. Information is grouped by geological domain 
and depicted on location maps. Most information is 
given in tabular form with statistics (where available) 
on size, metal grades, resources, production, holder/ 
operator, capacity and capital costs. 


156,711 

MIC-91-03995/GAR PC E07/MF E01 
Ontario. Ministry of Northern Development and Mines, 
Toronto. 

Rocks and minerals information sources, 1990. 
Annual publication. 

c1990, 47p 

Text in English and French (Bilingual). 


Annual booklet to assist in finding convenient sources 
of information on the rocks and minerals of Ontario. 
The booklet identifies reports and maps available 
through the federal government, brochures and films 
on mining, geology, metals and careers, promotional 
material from mining companies, provincial ministry 
publications, general interest earth science periodi- 
cals, and lists of lapidary dealers, geoscience clubs 
— museums with rock and mineral displays, across 
ntario. 


156,712 

MIC-91-04089/GAR PC E07/MF E01 
Saskatchewan Geological Survey, Regina (Canada). 
Assessment work catalogue, southern area, Sas- 
katchewan. 

Miscellaneous report no. 88-6. 

R. W. Bennett. c1988, 47p 


Catalogue of assessment work in Saskatchewan south 
of 54 degrees latitude. The entries are records of work 
submitted in compliance with regulations under the 
Mineral Resources Act. The assessment work is 
co according to the National Topographic 

ystem of numbering map sheets. Each entry includes 
information on company or claim holder, geographic 
location, property, land description, file number, type 
of work, report, number of maps, author, assays, anal- 
yses, tests, and date of work. Confidential files are in- 
dicated. A property index of claims, claim blocks, per- 
mits and other areas is also included. 


156,713 

MIC-91-04132/GAR PC E12/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Further characterization of the precious metal po- 
tential of mineral deposits associated with Rocky 
Brook-Millstream Fault System, northern New 
Brunswick. 

Open file report no. 90-9. 

P. M. Dimmell, and P. F. Duncan. c1991, 121p 

Fold. maps not filmed. 


Although much work has been done on this property 
and adjoining licences in the past, it has been mainly 
base metal and silver oriented with only minor empha- 
sis placed on the gold potential. The discovery of the 





Elmtree gold deposit led to the gold potential of the 
property being tested. Linecutting of a large grid cover- 
ing the Millstream and North American Rare Metals 
properties was carried out in January and February of 
1987. Detailed soil sampling at 12.5 m, VLF-EM and 
magnetic surveys were conducted over the entire grid. 
Several geochemical anomalies were outlined, some 
of which were coincident with known zones of mineral- 
ization and extensions of the zones, while others ap- 
peared to represent new zones. The possible exten- 
sions of two known zones were defined by the gold 
geochemistry within the B2 soil horizon re tested by 
diamond drilling. This report details the drilling and 
analyses conducted. 


156,714 
MIC-91-04134/GAR PC E07/MF E01 
New Brunswick. Mineral Resources Division, Frederic- 


ton. 

Preliminary review of New Brunswick’s mineral in- 
dustry, 1990. 

Reference no. 34. Annual publication. 

B. M. W. Carroll. c1991, 30p 


Annual review of mineral exploration, mine develop- 
ment, and producing mines and quarries. Mineral ex- 
ploration, mine development, and producing mines 
~ quarries are divided by metallic and industrial min- 
erals. 


156,715 
PB91-205112/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

Mineral Resources of the Diablo Mountain Wilder- 
ness Study Area, Lake County, Oregon. 

Bulletin. 

M. F. Diggles, H. D. King, M. E. Gettings, J. E. 
ao and D. L. Sawatzky. 1990, 34p USGS-BULL- 
See also PB88-239850. Laey of Congress catalog 
card no. 90-14053. Prepared in cooperation with 
Bureau of Mines, Washington, DC. 


Approximately 85,470 acres of the Diablo Canyon Wil- 
derness Study Area was evaluated for identified miner- 
al resources (known) and mineral resource potential 
(undiscovered). Fieldwork was conducted in 1986, 
1988, and 1989 to assess the mineral resources and 
resource potential of the study area. No energy or min- 
eral resources were identified in the study area, but 
brines within lake and playa sediments contain con- 
centrations of chemical components suitable for the 
production of soda ash, boron compounds, and 
sodium sulfate. Possible byproducts include potash, 
salts, bromine, lithium, magnesium compounds, and 
tungsten. Limestone from the study area could be 
used in the recovery process of brine components. 
The study area includes thermal springs and lies within 
2 mi of the Summer Lake Known Geothermal Re- 
source Area (KGRA). The resource potential of the 
entire study area is moderate for low-temperature geo- 
thermal energy useful for agricultural and building 
heating and is low for oil and gas. 


156,716 

PBS1-214312/GAR 
Geological Survey, Denver, CO. 
Mineral Resources of the Gold Creek and Sperry 
Creek Wilderness Study Areas, Malheur County, 
Oregon. 

Bulletin. 

J. G. Evans, J. G. Frisken, A. Griscom, D. L. 
Sawatzky, and M. S. Miller. 1990, 28p USGS-BULL- 
1741-E 

Library of Congress catalog card no. 90-13945. Pre- 
pared in cooperation with Bureau of Mines, Washing- 
ton, DC. 


The Gold Creek and Sperry Creek Wilderness Study 
Areas, comprising approximately 15,780 and 5,600 
acres, respectively, were evaluated for mineral re- 
sources and mineral resource potential. The U.S. Geo- 
ps pre Survey and the U.S. Bureau of Mines conduct- 

geologic, geochemical, and geophysical surveys to 
assess the identified mineral resources (known) and 
mineral resource potential (unknown) of the study 
areas. Field work for the report was carried out in 
1987, 1988, and 1989. The study areas contains more 
than 100,000 short tons (st) of diatomite, 80,000 st of 
building and decorative stone, and large amounts of 
basalt suitable for crushed aggregate or the production 
of basalt fiber. The study areas also contain 865,000 
cu yds of sand and gravel resources. In addition, fang- 
lomerate, possibly suited for sand and gravel, covers 
3,100 acres. Gold, optical calcite, zeolite, and perlite 
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have been found locally in small uneconomic amounts. 
A geothermal energy occurrence is present. Part of the 
Gold Creek Wilderness Study Area has high mineral 
resource potential for gold, and a very small part of 
that has low resource potential for geothermal energy 
resources. 


156,717 
PBS1-214403/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook 1989: Molybdenum. 

J. W. Blossom. 1989, 14p 


Domestic and foreign molybdenum markets expanded 
in 1989, but mine production among market economy 
countries exceeded demand. Domestic producer and 
consumer stocks increased. U.S. mine output of mo- 
lybdenum increased to 54% of world production. Re- 
ported end use consumption of molybdenum in raw 
materials increased. The reported U.S. consumption 
by end use remained about the same as in the previ- 
ous year. Exports of all forms of molybdenum from the 
United States increase. Domestic producer stocks of 
molybdenum products increased to about 11 months 
of annual consumption. 


156,718 

PBS1-214411/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook 1989: Lithium. 
J. A. Ober. 1989, 13p 


The United States led the world in lithium mineral and 
compound production and consumption. Estimated 
consumption increased slightly, and world production 
also grew. Sales increased for domestic producers, 
who announced price increases for the third consecu- 
tive year. Because lithium is electrochemically reactive 
and has other unique properties, there are many com- 
mercial lithium products. Producers sold lithium as 
mineral concentrate, brine, compound, or metal, de- 
pending upon the end use. Most lithium compounds 
were consumed in the production of ceramics, glass, 
and primary aluminum. 


PC A03/MF A01 


156,719 

PB91-214478/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook 1989: Helium. 
W. D. Leachman. 1989, 11p 


Grade-A helium (99.995% or better) sales volume in 
the United States by private industry and the Bureau of 
Mines was 2,083 million cubic feet (MMcf) in 1989. 
Grade-A helium exports by private producers were 796 
MMcf, for total sales of 2,879 MMcf of U.S. helium. The 
price of Grade-A helium, f.o.b. plant, was about $37.50 
per thousand cubic feet (Mcf) for both the Bureau and 
private industry. The Bureau price for bulk liquid helium 
was $45.00 per Mcf with additional costs for container 
services and rent. The liquid helium price for private 
industry was also about $45.00 per Mcf with some pro- 
ducers posting surcharges to the price. 


PC A03/MF A01 


156,720 

PB91-214627/GAR PC A03/MF A014 
National Center for Health Statistics, Hyattsville, MD. 
Minerals Yearbook 1989: Columbium (Niobium) 
and Tantalum. 

L. D. Cunningham. 1989, 20p 


The United States remained dependent on imports of 
columbium and tantalum materials, and the net trade 
deficit for these minerals was at the highest level since 
1981. Most columbium price quotations rose slightly, 
whereas tantalum concentrate prices declined signifi- 
cantly. Overall reported consumption of columbium in 
the form of ferrocolumbium and nickel columbium was 
down, in line with a decline in steel production and a 
soft superalloy industry. The overall tantalum industry, 
which had showed signs of some improvement in 
recent years, was also down. Factory sales of tantalum 
capacitors were at the lowest level since 1986. How- 
ever, much interest was being generated relating to 
tantalum’s use in certain armor-piercing penetrator 
weapon systems. 


156,721 
PBS1-214635/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook 1989: Graphite. 


H. A. Taylor. 1989, 15p 


Amorphous graphite was mined domestically in 1989. 
Graphite supplies, particularly of fine crystalline flake, 
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pm behind industrial demand, which increased 
substantially from the previous year. Prices of the 
major imported graphites generally increased from 
those of 1988. Production of manufactured graphite 
and graphite fibers decreased slightly and increased 
by 21% respectively. 


156,722 


PB91-217042/GAR PC A04/MF A01 


a England Research, Inc., White River Junction, 


Feasibility Study on the Characterization of the 
Degree and Scale of Reservoir Heterogeneity from 
Surface and Borehole Seismic Data. Phase 1. Mile- 
stone Report, August 1990-February 1991. 

D. R. Burns, and E. C. Reiter. 10 May 91, 74p GRI- 
91/0107 

Contract GRI-5090-260-1972 

Sponsored by Gas Research Inst., Chicago, IL. 


NER has developed a new signal processing tech- 
nique called Velocity Guided Median Filtering (VGMF), 
which has successfully separated seismic data into co- 
herent and incoherent energy wavefields. This separa- 
tion allows the incoherent, scattered wavefield to be 
analyzed and interpreted in terms of the distribution of 
heterogeneities which caused the seismic scattering. 
Forward modeling (finite difference) methods have 
been used to provide controlled synthetic data sets 
containing known heterogeneity distributions for test- 
ing of the VGMF method and interpretation approach- 
es. Initial modeling results indicate that there is a cor- 
respondence between the scattered wavefield fre- 
quency spectrum and the heterogeneity distribution in 
the model. The VGMF method has also been applied 
to real crosswell seismic field data from the McKittrick 
Field in California. The results of the field data test indi- 
cate that the scattered wavefield contains a number of 
different wavetypes, including guided waves which are 
only coherent over a very few traces. The smail scale 
heterogeneities which generate the incoherent wave- 
field may be related to reservoir properties, such as 
porosity, lithology, or saturation variations, which are 
important to production engineers. 


156,723 


PB91-217059/GAR PC A09/MF A02 
Texas Univ. at Austin. 

Quantification of Flow Unit and Bounding Element 
Properties and Geometries, Ferron Sandstone, 
Utah: Implications for Heterogeneity in Gulf Coast 
Tertiary Deltaic Reservoirs. Annual Report, Janu- 
ary-December 1990. 

N. Tyler, R. S. Fisher, M. D. Barton, M. A. Miller, and 
J. Holder. Apr 91, 178p GRI-91/0033 

Contract GRI-5089-260-1902 

Sponsored by Gas Research Inst., Chicago, IL. 


Outcrop exposures are being studied to quantify the 
internal permeability distribution of fluvial-deltaic sand- 
stones, which results in reservoir compartments 
bounded by baffles or barriers to gas flow. The infor- 
mation will be used to develop reservoir models that 
can guide infill drilling to optimize incremental gas re- 
serve growth from sandstone reservoirs. The objec- 
tives are being accomplished through integration of (1) 
outcrop characterization, (2) petrophysical measure- 
ments, and (3) pore-level modeling. Projected long- 
term benefits of the study are two-fold. First, increased 
understanding of internal architecture and improved 
methods for quantification of heterogeneity will facili- 
tate development of strategies to minimize risk in the 
extended development of fluvial-dominated deltaic 
gas reservoirs. Second, targeting of incremental gas 
resources in mature reservoirs will lead to extended 
recovery of a low-cost, low-risk resource. Results of 
the first year of studies show that the architecture, 
geometrym and internal permiability distribution of flu- 
vial-deltaic sandstones are generally predictable and 
that a four-order hierarchy of bounding surfaces exists. 
Initial tests have been completed, and reliable meas- 
urements of petrophysical properties of flow units, flow 
baffles, and flow barriers are being performed on out- 
crop samples. Development of a pore-leveil simulator 
has been essentially completed. Results in general in- 
dicate that the field approach is sound and that infor- 
mation gained on outcrop can be used to produce real- 
istic reservoir models. 


156,724 


PB91-217109/GAR 
CER Corp., Las Vegas, NV. 
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Technical Support and Project Administration for 
SFE No. 3 and Related Projects. 

Mar 91, 732p-in 2v 

Set includes PB91-217117 and PB91-217125. Spon- 
sored by Gas Research Inst., Chicago, IL. 


No abstract available. 


156,725 


PB91-217117/GAR 

CER Corp., Las Vegas, NV. 
Technical Support and Project Administration for 
SFE No. 3 and Related Projects. Final Report, April 
1, 1988-September 30, 1990. 

R. E. Peterson. Mar 91, 49p GRI-91/0095 

Contract GRI-5088-21 1-1682 

See also Appendix 1 and 2, PB91-217125 and PB90- 
; en Sponsored by Gas Research Inst., Chicago, 


PC A03/MF A01 


Also available in set of 2 reports PC E99/MF E99, 
PB91-217109. 


The work performed under GRI’s Tight Gas Sands 
Program focused on the following tasks: (1) coordinat- 
ing and administrating data acquisition and field oper- 
ations on the SFE No. 3 well; (2) supervising open-hole 
data acquisition and administrating the costs of co-op 
wells performed to acquire data in the Frontier Forma- 
tion in the Green River Basin; (3) subcontracting orga- 
nizations capable of providing research in areas appli- 
cable to tight gas sands; and (4) transferring tight gas 
sands technology through reports and publications. 
Through CER’s work activities, results included suc- 
cessful implementation of the SFE No. 3 project; ad- 
ministration and supervision of five co-op wells in the 
Frontier Formation which ultimately led to the SFE No. 
4 site selection; administration of nine subcontracted 
organizations; and publication of the SFE No. 2 com- 
prehensive well report and two issues of In Focus - 
Tight Gas Sands. 


156,726 


PB91-217125/GAR 

CER Corp., Las Vegas, NV. 
Technical Support and Project Administration for 
SFE No. 3 and Related Pro) . Appendix 1 and 2. 
Final Report, April 1, 1 ptember 30, 1990. 

R. H. Patrick. Mar 91, 683p GRI-91/0095.2 

Contract GRI-5088-21 1-1682 

See also PB91-217117 and PB90-160029.Portions of 
this document are not fully legible. Sponsored by Gas 
Research Inst., Chicago, IL. 

Also available in set of 2 reports PC E99/MF E99, 
PB91-217109. 


PC A99/MF A06 


The project was conducted to provide technical sup- 
port in data acquisition on cooperative wells and 
Staged Field Experiments (SFEs) conducted in the 
Tight Gas Sands Program. These appendixes provide 
the final reports and publications of CER Corp. and 
CER subcontractors. 


156,727 


PB91-507855/GAR CP T02 
Bureau of Mines, Amarillo, TX. Helium Field Oper- 
ations. 

Analyses of Natural Gases, January 1, 1917 
through December 31, 1990. 

Data file. 

1990, mag tape DOI/DF/MT-91/002 

System: IBM 9370; VSE/SP 3.2.1 operating system. 
——- bytes: 6,016,535. Supersedes PB90- 


Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. 


The tape contains routine analyses and related source 
data for 15,155 natural gas samples. These samples 
were collected as a part of a continous survey of the 
free worid for occurrences of helium. The survey has 
been conducted in the United States by the Bureau of 
Mines (USBM) since 1917. In late 1965, the study was 
expanded to include foreign gasfields. Samples re- 
leased for publication have been published in a series 
of USBM bulletins and information circulars. The tape 
contains all samples released for publication through 
December 31, 1990. There is one record on the tape 
for each sample analysis. 
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AD-A236 558/3/GAR PC A09/MF A02 
Corps of Engineers, Buffalo, NY. Buffalo District. 
Water Resources and Related Land Management, 
Buffalo Metropolitan Area, New York. 

Final rept. 

Apr 91, 195p 


This report on the Buffalo River/Lower Tonawanda 
Creek is the final report in response to the study au- 
thorization which requested determination of the feasi- 
bility of providing flood protection in the Buffalo Metro- 
politan Area, New York. This report summarizes the 
alternative water and related land management plans 
developed throughout the overall study that were com- 
patible with the comprehensive development goals of 
urban areas in the Buffalo Metropolitan Area. The ob- 
jectives were to develop and evaluate alternative plans 
comprised of both structural and nonstructural meas- 
ures: (1) To protect, as fully as practicable; human 
health and life, property, and industry; (2) To provide 
improved and expanded water-related recreation op- 
portunities; (3) to conserve and improve fish and wild- 
life resource; (4) To preserve, develop, beautify, and 
restore the quality of the water-related environment; 
and (5) To provide, streambank stabilization and pro- 
tection to prevent streambank erosion on specified 
reaches in the study area. 


156,729 

DE91012616/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford Reservation: A refuge for native plants 
and animals. 

R. H. Gray, and W. H. Rickard. Apr 91, 49p PNL-SA- 
19223, CONF-9104254-1 

Contract ACO6-76RL01830 

Symposium on issues and technology in the manage- 
ment of impacted wildlife (5th), Snowmass, CO (USA), 
8-10 Apr 1991. Sponsored by Department of Energy, 
Washington, DC. 


The US Department of Energy’s Hanford Site provides 
a refuge for plant and animal populations that have 
been either eradicated or Foye reduced on, sur- 
rounding farm lands. The Columbia River, both up- 
stream and downstream of the Site, and much of the 
adjacent areas have experienced severe alterations 
during the past 5 decades, mostly from the construc- 
tion and operation of a series of hydroelectric dams, 
increased agricultural activities, and the diversion and 
use of river water for irrigation. The Hanford Reach of 
the Columbia River provides nesting areas for water- 
fowl and other birds. The Hanford Reach serves as a 
migration route for salmon (Oncorhynchus sp.) and 
steelhead trout (Salmo gairdneri, now reclassified as 
O. mykiss). In addition, chinook salmon (O. tshawyts- 
cha) and steelhead trout spawn in the Hanford Reach. 
Bald eagles (Haliaeetus leucocephalus) congregate 
along the Hanford Reach in the fall and winter to feed 
on the spawned-out carcasses of salmon and water- 
fowl. Nesting Canada goose (Branta canadensis), 
great blue heron (Ardea herodias), various plants and 
other animals, e.g., elk (Cervus elaphus), mule deer 
(Odocoileus hemionus), and coyotes (Canis latrans) 
are common. 65 refs., 5 figs., 1 tab. 


156,730 

DE91013265/GAR 

Idaho Dept. of Fish and Game, Boise. 
Smolt monitoring at the head of Lower Granite 
a and Lower Granite Dam. Annual report, 
1 


PC A05/MF A01 


Progress rept. 

E. W. Buettner, and V. L. Nelson. May 91, 87p DOE/ 
BP/11631-7 

Contract BI79-83BP11631 

Sponsored by Department of Energy, Washington, DC. 


This project monitored the daily passage of chinook 
salmon Oncorhynchus tshawytscha and steelhead 
trout Oncorhynchus mykiss smolts during the 1990 
spring outmigration at migrant traps on the Snake 
River and the Clearwater River. Chinook salmon catch 
at the Snake River trap was similar to 1987 and 1988, 
drought years, but considerably less than 1989, a near 
normal flow year. Hatchery steelhead trout catch was 
similar to 1988 and 1989. Wild steelhead trout catch 
was greater than in any previous year. Chinook salmon 
catch at the Clearwater River trap was slightly less 
than in 1987 or 1988 and considerably higher than in 
1989. Hatchery steelhead trout trap catch was 3 to 26 


times greater than in previous years. Wild steelhead 
trout trap catch was 2 to 11 times greater than — 
ous years. Fish tagged with Passive Integrated Trans- 
ponder (PIT) tags at the Snake River trap were recov- 
ered at the three dams with PIT tag detection systems 
(Lower Granite, Little Goose, and McNary dams). 
Travel time (days) and migration rate (km/d) through 
Lower Granite Reservoir for PIT-ta chinook 
salmon and steelhead trout, marked at the head of the 
reservoir, was affected by discharge. Chinook salmon, 
hatchery steelhead trout, and wild steelhead trout cap- 
tured in the Snake River trap has a minimum survival 
estimate to Lower Granite Dam that was 5% to 10% 

reater than fish that were collected in the Clearwater 

iver trap. This difference may be attributed to the dis- 
tance fish traveled before encountering the traps or 
other unknown factors. 11 refs., 11 figs., 21 tabs. 


156,731 

DE91013266/GAR PC A03/MF A01 
Oregon Dept. of Fish and Wildlife, Salem. 

Umatilla Basin Habitat Improvement Project. 
Annual report, 1990. 

Progress rept. 

T. D. Bailey, and G. P. Rimbach. Mar 91, 37p DOE/ 
BP/35769-2 

Contract BI79-87BP35769 

Sponsored by Department of Energy, Washington, DC. 


This annual report is in fulfillment of contract obliga- 
tions with Bonneville Power Administration which is the 
funding source for the Oregon Department of Fish and 
Wildlife’s Umatilla Basin Habitat Improvement Project. 
The major activities undertaken during the this report 
period were: procurement of 6 cooperative lease 
agreements and one lease addendum with private 
landowners, design and layout of 4.4 miles of riparian 
exclosure fence and 1.75 miles of instream structures, 
development of three fencing contracts and three in- 
stream work contracts. Results include implementa- 
tion of 3 miles of fencing and 3.7 miles of instream 
work. Other activates undertaken during this report 
period are: weekly inspection and maintenance of 
fencing projects, collection and summarization of tem- 
perature data, photopoint establishment, coordination 
with numerous agencies and tribes and education of 
high school students on habitat improvement and 
preservation. 4 refs., 2 figs., 5 tabs. 


156,732 

DE91013286/GAR PC A05/MF A01 
Fish and Wildlife Service, Portland, OR. 

Conforth Ranch wildlife mitigation feasibility 
study, McNary, Oregon. Annual report. 

Progress rept. 

L. Rasmussen, P. Wright, and R. Giger. May 91, 79p 
DOE/BP/12496-1 

Contract Al79-90BP 12496 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The 2,860-acre Conforth Ranch near Umatilla, Oregon 
is being considered for acquisition and management to 
partially mitigate wildlife losses associated with 
McNary Hydroelectric Project. The Habitat Evaluation 
Procedures (HEP) estimated that management for 
wildlife would result in habitat unit gains of 519 for 
meadowlark, 420 for quail, 431 for mallard, 466 for 
Canada goose, 405 for mink, 49 for downy woodpeck- 
er, 172 for yellow warbler, and 34 for spotted sandpip- 
er. This amounts to a total combined gain of 2,495 
habitat units -- a 110 percent increase over the existing 
values for these species combined of 2,274 habitat 
units. Current water delivery costs, estimated at 
$50,000 per year, are expected to increase to 
$125,000 per year. A survey of local interest indicated 
a majority of respondents favored the concept with a 
minority opposed. No contaminants that would pre- 
clude the Fish and Wildlife Service from agreeing to 
— the property were identified. 21 refs., 3 figs., 5 
tabs. 


156,733 

DE91013419/GAR PC A03/MF A01 
Washington State Dept. of Wildlife, Olympia. 
Augmented fish health monitoring for Washington 
Department of Wildlife. Annual report 1989. 
Progress rept. 

J. Kerwin, S. Roberts, L. Oman, and B. Bolding. Apr 
91, 40p DOE/BP/64344-3 

Contract BI79-86BP64344 

Sponsored by Department of Energy, Washington, DC. 





The augmented fish health monitoring project is 
funded by the Bonneville Power Administration (BPA) 
with the mandate to collect fish health data on anadro- 
mous fish stocks of the BPA Columbia River Basin in a 
standardized manner. The project began in 1986 and 
the data reported here was collected in the fourth year. 
This segment of the project was carried out by the 
Washington Department of Wildlife and summarizes 
fish health findings at anadromous game fish hatcher- 
ies in Washington State operated by the BPA. Informa- 
tion gathered to data has provided impetus to alter fa- 
cility design and management — for improved 
fish health through prevention. Treatment efficacy can 
be better asse: due to the monthly monitoring of 
fish stocks and insight is being gained into disease pre- 
vention and control. The ultimate goal, of course, is to 
improve fish health for better survival in the wild. 
Tagged returns at index hatcheries within this project 
area will provide some indication of the impact of im- 
— fish health on providing greater adult returns 
as well as an improved product for the fishery. 3 refs., 
2 figs., 16 tabs. 


156,734 

DE$1013420/GAR PC A05/MF A01 
National Marine Fisheries Service, Seattle, WA. North- 
west Region. 

Monito ng of downstream salmon and steelhead 
— hydroelectric facilities. Annual report 
Progress rept. 

L. A. Hawkes, R. C. Johnsen, W. W. Smith, R. D. 
Martinson, and W. A. Hevlin. Mar 91, 883p DOE/BP/ 
20733-6 

Contract Al79-85BP20733 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The seaward migration of salmonid smolts was moni- 
tored by the National Marine Fisheries Service (NMFS) 
at three sites on the Columbia River system in 1990. 
This project is a part of the continuing Smolt Monitor- 
ing Program to monitor Columbia Basin salmonid 
stocks coordinated by the Fish Passage Center (FPC) 
for the Columbia Basin Fish and Wildlife Agencies and 
Indian Tribes. It’s purpose is to provide timely data to 
the Fish Passage Managers for in season flow and spill 
management for fish —- and post-season analy- 
sis for travel time, relative magnitude and timing and 
the smolt migration. This program is carried out under 
the auspices of the Northwest Power Planning Council 
Fish and Wildlife Program and is funded by the Bonne- 
ville Power Administration (BPA). Soneing sites were 
John Day and Bonneville Dams under the Smolt Moni- 
toring program, and the Dallas Dam under the “Fish 
Spill Memorandum of Agreement” for 1990. All perti- 
nent fish capture, condition and brand data, as well as 
dam operations and river flow data were reported -_ 
to FPC. These data were incorporated into the FP! 
Fish Passage Data Information System (FPDIS). 10 
refs., 8 figs., 1 tab. 


156,735 
DE$1013464/GAR PC A05/MF A01 
Wenatchee National Forest, WA. 

Little Naches River passage project. Annual report 
FY90 and FY89. 

Progress rept. 

D. is, and K. N. Russell. Mar 91, 999 DOE/BP/ 
60266-1 

Contract Al79-86BP60266 

Sponsored by Department of Energy, Washington, DC. 


As part of the implementation of section 704d(1) of the 
Northwest Power Planning Council's Fish and Wildlife 
Program, the USDA Forest Service received funding 
from the Bonneville Power Administration to improve 
passage for anadromous salmonids on the Little 
Naches River: tributary to the Naches, Yakima, and 
Columbia Rivers. The project’s goal was to provide 
anadromous salmonid access to an additional 24 miles 
of stream habitat in the Little Naches River and its trib- 
utaries. The target species for this project are chinook 
salmon (Oncorhynchus tshawytscha), steelhead trout 
(Oncorhynchus mykiss), and potentially coho salmon 
(Oncorhynchus kisutch). The project was divided into 
two subprojects. The first consisted of the construction 
and maintenance of a concrete fishway to allow anad- 
romous salmonid passage at Salmon Falls. The 
second sub-project rehabilitated the stream channel 
below Salmon Falls to permit fish migration to the Falls 
during low flows. Both subprojects were completed in 
1987, essentially on budget. This report documents 
the monitoring and maintenance work performed to 
date. 
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156,736 


DE91014121/GAR PC A05/MF A01 
EG and G Energy Measurements, Inc., Goleta, CA. 
Santa Barbara Operations. 

Biological assessment of the effects of activities 
conducted at Camp Roberts Army National Guard 
training site, Monterey and San Luis Obispo Coun- 
ties, California, on the endangered san joaquin kit 
fox, Vulpes macrotis mutica. 

Dec 89, 80p EGG-10617-2089 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 


Section 7 of the Endangered Species Act of 1973 im- 
poses several requirements on federal a 

cerning listed threatened and endanger 

their designated critical habitat. Camp Roberts is oper- 
ated by the California Army National Guard (CA 
ARNG) with funding from the National Guard Bureau 
(NGB). Its primary mission to provide a site where mili- 
tary training requirements of the western United States 
can be met. The presence of the endangered San Joa- 
quin kit fox (Vulpes macrotis mutica) was confirmed in 
1960 and the distribution and abundance of the spe- 
cies increased over the next two decades. The Secre- 
tary of Interior has not designated any critical habitat 
for San Joaquin kit fox. The major objective of this Bio- 
= Assessment is to provide FWS with sufficient 
information concerning the possible impacts that rou- 
tine military training, maintenance and repair activities, 
and proposed construction projects may have on the 
San Joaquin kit fox and its essential habitat at Camp 
Roberts so that formal consultation with NGB and CA 
ARNG can begin. FWS will use this information as part 
of the basis for issuing a Biological Opinion which will 
include an incidental take provision. 45 refs., 8 figs., 1 
tab. (ERA citation 16:021653) 


156,737 


MIC-91-03617/GAR PC E17/MF E01 
Metropolitan Toronto and Region Conservation Au- 
thority, Downsview (Ontario). 

Comprehensive basin management strategy for 
the Rouge River watershed, January 12, 1990. 
c1990, 303p 

Contents: Vol. 1: Main report -- vol. 2: Appendices. 
Fold. maps not filmed. 


This strategy is the first application of the Metropolitan 
Toronto and Region Conservation Authority 
(MTRCA)’s watershed management strategy to a par- 
ticular watershed, that of the Rouge River in the east 
central part of the Metro Region. This report summa- 
rizes the conclusions of the Rouge River urban drain- 
age study, and sets out the policies, technical stand- 
ards, operational criteria and implementation actions 
of the management strategy that provincial agencies, 
municipalities, and all bodies with special interests in 
the planning of the watershed are able to endorse and 
implement. The report describes the beginning of the 
strategy and its vision; public health aspects; public 
safety, such as flood control and erosion control; fish- 
eries; riparian habitat; terrestrial habitat; and aesthet- 
ics. 


156,738 


MIC-91-03649/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Central and Arctic 
Region, Winnipeg (Manitoba). 

Process for developing fishery management plans 
in the Central and Arctic Region. 

Canadian manuscript report of fisheries and aquatic 
sciences no. 2094. 

L. De March. c1991, 30p SSC-FS 97-4/2094E 

This is the 19th manuscript report from the Central and 
Arctic Region. 


This report outlines the formal fishery management 
planning process adopted by the Central and Arctic 
Region which will lead to fisheries management plans 
containing sub-plans for fishing, compliance and har- 
vest data, inspection, research and monitoring, habi- 
tat, economic development, human development and 
communication and education. The report also de- 
scribes the status of the plans as of 1990 and those 
under development. 


156,739 


MIC-91-03718/GAR PC E17/MF E01 
Canadian Wildlife Service, Edmonton (Alberta). 


156,743 


Natural Resource Management 


Effects of forest management practices on non- 
me birds: An annotated bibliography. 
echnical report series no. 112. 
M. T. Neitfeld, and E. S. Telfer. c1991, 316p SSC- 
CW69-5/112E, ISBN-0-662-18315-0 


containing over 700 refer- 
ith the effects, direct and a of 
management practices on nongame forest 
birds, including such topics as logging, cut types, rota- 
tion periods, thinning, site preparation, plantations. 
sticides, herbicides, burning and regeneration. 
orest bird-habitat relationships in both natural sites 
and those disturbed by forestry operations or other 
eg which would oo fry situations; 4 
ors ai ing species diversity biogeography di 
tributions; the role of birds in the forest ecosystem; and 
management and conservation considerations for 
nongame forest birds, and some related techniques 
are also covered. Emphasis was placed on migratory 
song birds in the boreal forest area, but also included a 
variety of habitat types from all over North America, 
and a few from other regions. 


156,740 

MIC-91-03723/GAR PC E07/MF E01 
Federal-Provincial Task Force for the 1987 National 
Survey on the Importance of Wildlife to Canadians, 
Ottawa (Ontario). 

importance of wildlife to Canadians in 1987: The 
economic ificance of wildlife-related recre- 


c1990, 40p SSC-CW66-103/2-1990E, ISBN-0-662- 
18078-X 


This report examines the economic significance of ac- 
tivities that depend on wildlife by addressing two com- 
plementary questions: What are the economic impacts 
that result from participation in wildlife-related activi- 
ties. and How much value do people place on wildlife- 
related activities. 


156,741 

MIC-91-03724/GAR PC E07/MF E01 
Canadian Wildlife Service, Ottawa (Ontario). 

Studies of high-latitude seabirds, 1: Behavioral, en- 
ergetic, and oceanographic aspects of seabird 
leeding ecology. 


f he 

Occasional paper no. 68. 

W. A. Montevecchi, and A. J. Gaston. c1991, 58p 
SSC-CW 69-1/68E, ISBN-0-662-18312-6 


Population Biol and Conservation of Marine Birds 
Symposium (1989: St. John’s, Nfld.) Papers presented 
at the Population Biology and Conservation of Marine 
Birds Symposium. 


Papers presented at the symposium, — behav- 
ioral, energetic, and oceanographic aspects of seabird 
feeding ecology. The papers illustrate ways in which 
technological advances allow the study of such previ- 
ously hidden aspects of avian ecology as diving depths 
and trophic levels; demonstrate how the application of 
a rigorous statistical approach can improve the value 
of counts of birds made at sea; deal with relationships 
between bird distributions and biological and physical 
oceanographic processes that influence them; and 
[Lang interactive effects within multispecies food 
webs. 


156,742 

MIC-91-03731/GAR PC E07/MF E01 
Canadian Wildlife Service, Edmonton (Alberta). 

Spring migration of waterfowl in the North Arm of 
Great Slave Lake, 1989. 

Technical report series no. 111. 

J. Sirois, and S. E. Westover. c1990, 33p ISBN-0- 
662-18313-4 


In response to a proposal to develop a mine at Thor 
Lake, near Great Slave Lake, spring surveys of water- 
fowl were carried out along the northeast shore of the 
North Arm from 1986-88. Fourteen sites were sur- 
veyed between Yellowknife Bay and the East Arm and 
their relative importance was determined. This report 
presents the results of the 1989 survey at the 14 sites. 


156,743 

MIC-91-03732/GAR PC E07/MF E01 
Environment Canada, Ottawa (Ontario). 

Federal water policy. 

c1990, 49p 


The Federal Water Policy is a statement of the federal 
government's philosophy and goals for the nation’s 
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freshwater resources, and of the proposed ways of 
achieving them in cooperation with provincial govern- 
ments. This document provides an overview of the 
policy, then presents details on the policy itself, the 
Strategies for achievement of that policy, methods of 
applying it, and specific policy statements. These 
statements cover such topics as the management of 
toxic chemicals, water quality, ground water contami- 
nation, municipal water and sewer infrastructure, safe 
drinking water, wetlands preservation, hydroelectric 
development, navigation, native water rights, and 
Canada-US boundary management, among others. 


156,744 

MIC-91-03735/GAR PC E12/MF E01 
Canadian Wildlife Service. Pacific and Yukon Region, 
Delta (British Columbia). 

Status report on the distribution and ecology of 
Harlequin ducks in British = 

Technical report series no. 11 

A. M. Breault, and J. P. L. aoe c1991, 118p SSC- 
CW69-5/110E, ISBN-0-662-18305-3 


Harlequin ducks breed discontinuously throughout the 
holarctic zone. Because of their remote breeding and 
wintering habitats, the ecology of Harlequin Ducks is 
poorly understood and no detailed information is avail- 
able on the status of the species in BC. This report 
summarizes known information on breeding and win- 
tering ecology of the ducks throughout their range; 
summarizes gay, and non-breeding distribution 
and abundance in BC and identifies management and 
research priorities necessary to the protection of the 
local population. A literature search identified 220 
Studies on their ecology, key aspects (breeding, win- 
tering, movements, habitat use, diet, reproductive suc- 
cess and philopatry) are summarized. 


156,745 

MIC-91-03742/GAR PC E07/MF E01 
Canadian Wildlife Service, Edmonton (Alberta). 

Peary caribou calving and postcalving periods, 
= Island complex, Northwest Territories, 
1 

Technical report series no. 

F. L. Miller. c1991, 84p Sc. weo- 5/118E, ISBN-0- 
662-18566-8 


Peary caribou are classified as an endangered distinct 
te pa population, although there is pressure 

‘om the Inuit community of Resolute Bay for hunting 
activity. The complex of islands centered on Bathurst 
Island was selected as the current Peary caribou study 
area to pursue investigations of springtime intra- and 
inter-island migrations or environmentally forced 
movements of Peary caribou. This report covers activi- 
ties in the preliminary year (1989-90) of the project. 
Peary caribou were aerially surveyed on south-central 
Queen Elizabeth Islands in June and July 1989 to 
obtain data on relative numbers, distributions, and 
movements, and for the chronology of ar period, 
initial calving success, and early mortality of calves. 
The islands of Vanier, Cameron, Alexander, Massey, 
and Marc were systematically surveyed by air. 


156,746 

MIC-91-03743/GAR PC E07/MF E01 
Canadian Wildlife Service, Edmonton (Alberta). 
Survey of trumpeter swans in Alberta, Saskatche- 
wan and Northwest Territories. 

Technical report series no. 119. 

L. J. Shandruk. c1991, 24p SSC-CW69-5/119E, 
ISBN-0-662-18567-6 


For the last 90 years, trumpeter swan breeding in 
Canada has made a dramatic comeback and it is now 
classified as a vulnerable migratory bird. Trumpeter 
swan flock surveys were conducted in Alberta, south- 
western Saskatchewan, and the southern Mackenzie 
District of the NWT from July-September 5, 1990 to 
determine distribution and location of breeding habitat, 
record all wetlands used by the swans, and determine 
total population size of flocks surveyed. Aerial surveys 
were also flown in each province. 


156,747 

MIC-91-03744/GAR PC E07/MF E01 
Canadian Wildlife Service, Edmonton (Alberta). 
Survey of moulting Canada geese on the Snow- 
drift and Thelon Rivers, Northwest Territories. 
Technical report series no. 125. 

J. Sirois, and K. J. McCormick. c1991, 38p SSC- 
Cwé9- 5/125E, ISBN-0-662-18671-0 


The Northern Mineral Policy was released in Decem- 
ber 1986, causing concern in the mining industry over 
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access to northern lands for exploration and develop- 
ment. The Policy committed the federal government to 
a review of the Thelon Game Sanctuary to ensure that 
its lands are necessary as a key territorial site for 
moulting Canada geese. A 3-year study was begun 
there in 1988 to examine their distribution and abun- 
dance. This report presents the results from the third 
and final year of the survey, which determined the dis- 
tribution and abundance of moulting Canada geese on 
the Thelon and Snowdrift Rivers; reasse: the sig- 
nificance of the Thelon River as a key habitat site; and 
recorded all bird and mammal species observed. 


‘156,748 

MIC-91-03830/GAR PC E07/MF E01 
Joint Secretariat. Wildlife Management Advisory Coun- 
cil, Inuvik, NWT. 

Joint Secretariat. Wildlife tr Advisory 
Council: Annual report 1987-88 

c1988, 21p 


The Council has been in existence since 1986 and was 
established under the Western Arctic (Inuvialuit) 
Claims Settlement Act. This first annual report covers 
the activities of the Council from the appointment of 
the Chairman in October 1985 to March 31, 1988. The 
report includes the role of the Council, its organization 
and reporting relationships, production of a wildlife 
conservation and management plan and activities aris- 
ing therefrom, changes in wildlife legislation, research 
proposals, and publications. A short financial report is 
also given. 


156,749 

MIC-91-03843/GAR PC E07/MF E01 
New Brunswick. Geographic Information Corporation, 
Fredericton. 

New Brunswick. me Information Corpora- 
tion: Annual report 1989- 

c1991, 27p ISBN-1 *35048-318- 8 

Text in English and French (Bilingual). 


First annual report of the Corporation, established in 
April 1989 with authority for all basic geographically- 
referenced information. A new land information policy 
was also announced to provide coherence in land in- 
formation management and to establish the frame- 
work for cooperation with the private sector and edu- 
cational institutions. This report outlines briefly the 
mandate, activities and major events in bringing the 
Corporation together, as well as activities in those 
areas brought under the umbrella of the Corporation. 


156,750 

MIC-91-03879/GAR PC E07/MF E01 
Ontario Ministry of Natural Resources, Toronto. 

Deer conservation in winter: A question of food, 
fat and habitat. 

c1990, 16p ISBN-0-7729-7915-4 

Text in English and French (Bilingual). French ed. on 
the same fiche. On cover: Algonquin Region Conser- 
vation Bulletin. 


This bulletin describes the ecology of deer in winter 
and outlines how they can be helped through conser- 
vation projects on private property and through coop- 
eration with the Ministry of Natural Resources. The 
material is based on recent improved knowledge of 
deer habitat, and on field research from MNR’s coop- 
erative deer study. 


156,757 

MIC-91-03926/GAR 

Manitoba. Fisheries Branch, Winni 
Report on the fisheries resources of the lower 
Nelson River and the impacts of hydroelectric de- 
velopment, 1989 data. 

Manuscript report no. 91-03. Annual publication. 

G. M. Swanson. c1990, 261p 


PC E17/MF E01 


The contribution of headwater lakes to the Limestone 
River and its tributaries for critical brook trout overwin- 
tering habitat is not well known. A fisheries investiga- 
tion was initiated on McMillan Lake to increase the 
knowledge of brook trout biology in the area and the 
responses of headwater trout populations to hydro- 
electric development. The study also investigated the 
suitability of McMillan Lake for stock enhancement ac- 
tivities. From August 4-9, 1989, physical and biological 
investigations were conducted on the lake, including 
the capture of fish, water sampling, depth sounding for 
a bathymetric map, the location and extent of emer- 
gent aquatic vegetation, inflow/outflow characteris- 
tics, beaver activity, and human use. Fish were also 


captured on February 14, 1990. Part Il of the study in- 
tensively surveyed the Kettle River and Conawapa 
Forebay for groundwater upwellings as a first step in 
assessing the utility of their tributaries for incubating 
brook trout eggs. 


156,752 
MIC-91-03929/GAR PC E07/MF E01 
Manitoba. Wildlife Branch. Biological Services, Winni- 


peg. 

Abundance and reproductive success of colonial 
waterbirds on Lake Winnipegosis, 1987-89. 
Manuscript report no. 91-02. 

B. McMahon, and W. Koonz. c1990, 72p 


Lake Winnipegosis contains the largest breeding pop- 
ulation of cormorants in Manitoba and has a unique 
diversity of nesting colonial waterbird species. Howev- 
er, recent increases in the number of cormorants have 
been a growing cause of concern among commercial 
fishermen, who blame them for the decline in walleye 
in the lake. This study examines population estimates 
of colonial waterbird species nesting on Lake Winnipe- 
gosis from 1987-89. The diet of cormorants was exam- 
ined in 1987 and 1988 and the diet of pelican was ex- 
amined in 1989. The location of each species in a 
colony was mapped and man’s impact on the repro- 
ductive success of pelicans and cormorants was also 
evaluated. 


156,753 
MIC-91-03998/GAR PC E17/MF E01 
Saskatchewan Natural History Society, Edmonton (Al- 


berta). 

Endangered Species and Prairie Conservation 
Workshop: Proceedings. 

Occasional paper no. 15. 

G. L. Holroyd, G. Burns, and H. C. Smith. c1989, 
298p ISBN-0-7732-0541-1 

Endangered Species and Prairie Conservation Work- 
shop (2d: 1989: Regina, Sask.) 


Proceedings of the workshop which addressed the 
issues of how to manage the prairies to promote sus- 
tainable agriculture and to conserve the wildlife that 
are in jeopardy. Papers and discussions were oriented 
towards finding economic and environmental linkages 
between the agriculture and wildlife agencies that can 
be used to promote wise management of the prairies 
as suggested in the World Conservation Strategy; de- 
termining how to implement the Prairie Conservation 
Action Plan, which is the broad strategy to manage the 
natural portions of the prairie environment; and en- 
couraging the recovery efforts on wildlife in jeopardy 
by determining the information needs for each species 
and possible management actions that could be un- 
dertaken. 


156,754 

MIC-91-03999/GAR PC E17/MF E01 
Provincial Museum of Alberta. Natural History Section, 
Edmonton. 

Alberta birds, 1971-80, vol. 1: Non-passerines. 
Occasional paper no. 13. 

H. W. Pinel, W. W. Smith, and C. R. Wershler. c1991, 
251p ISBN-0-7732-0538-1 


Summary and analysis of reports of Alberta birds from 
1971-80, including records of new species for the 
province, records of uncommon species, migratory in- 
formation (including regional comparisons), rai = ex- 
tensions, significant breeding and winter records, re- 
pre of hypothetical species, population changes 
and habitat preferences. The document includes high- 
lights of the decade, a location guide and map, and 
species records and summaries by family in a chrono- 
logical listing of sightings. A list of contributors is in- 
cluded, as well as indices to scientific names and ver- 
nacular (English) names. 


156,755 

MIC-91-04056/GAR PC E07/MF E01 
British Columbia. Ministry of Parks, Victoria. 

Impact of human activities on killer whales at the 
rubbing beaches in the Robson Bight Ecological 
Reserve and adjacent waters during the summers 
of 1987 and 1989. 

D. Briggs. c1991, 47p 


The rubbing beaches in Robson Bight Ecological Re- 
serve in northern Johnstone Strait are well known as 
an important killer whale habitat. There was much con- 
cern that human activities such as boating, whale 
watching, commercial fishing and logging in the re- 





serve or adjacent waters and lands might threaten 
killer whale use of the rubbing beaches. In 1987 a 
study documented usage of the — beaches by 
the northern resident community of killer whales, 
human activity at or near the beaches and the impact 
of human activity on the whales during July and 
August. This study was repeated in 1989, using field 
blinds at the two main rubbing beaches during the 
same two months. This report presents the results of 
pee - 989 study and compares them to the previous 
study. 


156,756 

MIC-91-04067/GAR PC E12/MF E01 
Agriculture Canada, Ottawa (Ontario). Land Resource 
Research Centre. 

Land resource inventory of the Power River water- 
shed, British Columbia. 

British Columbia soil survey report no. 64, and LRRC 
contribution no. no. 84-29. 

D. E. Moon, and C. J. Selby. c1988, 156p ISBN-0- 
662-16354-0 

Fold. maps not filmed. 


The Power River watershed occupies an area roughly 
20 km south southwest of Port Alice on the west coast 
of Vancouver Island. This land resource inventory was 
initiated at the request of the Vancouver Forest Region 
and will be used at the watershed level of planning. It 
consists of a report and a series of maps derived from 
the original inventory data base. The report describes 
the area, survey procedures, landscape units, vegeta- 
tion types, and soil types, and gives interpretations. A 
list of vegetation species by scientific and common 
name is also included. 


156,757 

MIC-91-04078/GAR PC E07/MF E01 
Saskatchewan Parks and Renewable Resources. 
Wildlife Branch, Regina (Canada). 

Canadian Wildlife Lands Management Survey, 
1989-90: A final report to the Canadian Wildlife 
Management Community. 

D. Arneson, and S. Barber. c1990, 11p 

Wildlife Minister’s Council of Canada. Meeting (1990). 
Presented at the 1990 Wildlife Minister’s Council of 
Canada Meeting. 


The topic of management of ‘wildlife lands’ arose at 
the inaugural meeting of the Wildlife Ministers Council 
of Canada in the fall of 1989. A national survey was 
suggested to address questions about possible prob- 
lems and opportunities in this area. The survey was 
designed in the summer of 1989, tested on a subjec- 
tively selected sample of the Canadian wildlife man- 
agement community, and after being revised, was sent 
to all government agencies and non-government — 
nizations in September 1989. This report presents the 
results of the survey and the views of these organiza- 
tions on the values of wildlife lands, the merit of pur- 
chase of threatened lands, management problems, 
and non-governmental organization involvement, as 
well as other general comments. 


156,758 

MIC-91-04115/GAR PC E07/MF E01 
New Brunswick. Fish and Wildlife Branch, Fredericton. 
New Brunswick furbearer harvest report, 1989-90. 
Annual publication. 

R. Cumberland. c1990, 52p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


This annual trappers survey provides information re- 
garding the trapping season for furbearing animals. It 
includes maps delineating forest administration re- 
gions and the new wildlife management zones; trends 
in licence sales, trapper experience and number of 
pelts harvested; and pelt prices current to the 1989-90 
harvest season. Trends in furbearer harvest are com- 
pared to average pelt price for each NB species over 
the last 20 years, and numbers of pelts and trappers by 
wildlife management zone are also included. 


156,759 

PB91-193003/GAR PC A05/MF A01 
Bureau of Land Management, Roseburg, OR. 
Summary of the Analysis of the Management Situ- 
ation: Roseburg District Office Resource Manage- 
ment Plan. 

Feb 91, 76p BLM-OR-PT-91-10-1792 

See also PB91-205419. 


The summary of the Analysis of the Management Situ- 
ation (AMS) summarizes important information about 
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existing resource conditions, uses, and demands, as 
well as management activities identified in the AMS. It 
provides the baseline for subsequent steps in the plan- 
ning process, such as the design of alternatives and 
analysis of environmental consequences. It also sum- 
marizes AMS sections on substantial opportunities for 
maintaining or enhancing resources BLM manages 
and quantifies data where available information per- 
mits. Preparation of the AMS involved the use of auto- 
mated resource data contained in the western Oregon 
—_ data base (WODDB) and supporting Geograph- 
ic Information System (GIS) technology. 


156,760 

PB91-201871/GAR PC A04/MF A01 
Bureau of Land Management, St. George, UT. Arizona 
Strip District Office. 

Wilderness Management Plan and Environmental 
Assessment for the Cottonwood Point Wilderness: 
Arizona. 

Draft rept. 

1991, 68p 


The purpose of the plan is to establish objectives and 
management actions to guide administration of the 
Cottonwood Point Wilderness Area (CPWA) in accord- 
ance with the Arizona Wilderness Act of 1984 and the 
Wilderness Act of 1964. Although the CPWA encom- 
passes only 6,500 acres, a vers management 
challenge is involved because of the close proximity to 
the rapidly growing communities of Colorado City, 
Cane Beds, and Centennial Park in Arizona and Hil- 
dale, Utah. Parts I-IV provide information on the pro- 
posed wilderness management for the Cottonwood 
Point Wilderness. Part V provides cost estimates for 
implementing the plan; part VI, the Environmental As- 
sessment, analyzes the proposed management action 
and selected alternatives. Part VII is a collection of Ap- 
pendices, one of which is a draft Fire Management 
Plan for the area. 


156,761 
PB91-204743/GAR PC A02/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 
Small Mammals of a Beaver Pond Ecosystem and 
Adjacent Riparian Habitat in Idaho. 
Forest Service research paper. 
PAS 1. and W. P. Clary. Jun 91, 10p FSRP/ 

-44 


Small mammal populations and community — 
tion were compared between a beaver pond itat 
dominated by willows and an adjacent nonwillow ripari- 


an habitat. Small mammal relative density was 3.06 
times higher and standing crop biomass was 2.71 
times higher in the beaver pond habitat than in the ad- 
jacent nonponded habitat. There were no pronounced 
differences between the two habitats in small mammal 
species richness or species diversity. 


156,762 

PB91-205419/GAR PC A06/MF A02 
Bureau of Land Management, Medford, OR. Medford 
District Office. 

Summary of the Analysis of the Management Situ- 
ation: Medford District Office Resource Manage- 
ment Plan. 

Feb 91, 106p BLM-OR-PT-91-11-1792 

See also PB91-193003. 


The document summarizes information identified in 
the Analysis of Management Situation (AMS) for the 
Medford District of the Bureau of Land Management 
(BLM). This information includes existing resource 
conditions, current management direction, and poten- 
tial management opportunities for all resources in the 
planning area. The existing resource conditions sec- 
tions provide most of the affected environment data 
that will be analyzed in the upcoming Resource Man- 
— Plan/Environmental Impact Statement 
(RMP/EIS). The management opportunities sections 
contain strategies for maintaining or enhancing re- 
sources on BLM-administered lands. They will become 
elements of alternatives to be analyzed in the RMP/ 
EIS. Appendix materials in the document describe 
State Director guidance for formulation of the alterna- 
tives that will be analyzed in the RMP/EIS. 


156,763 

PB91-205609/GAR PC A05/MF A02 
Animal and Plant Health Inspection Service, Denver, 
CO. Denver Wildlife Research Center. 


156,766 


Soil Sciences 


Prevention and Control of Animal Damage to Hy- 
draulic Structures. 

P.L.H I, and A. J. Harbour. Apr 91, 98p 

Prepared in cooperation with AH Technical Services, 
Fort Collins, CO. nsored by Bureau of Reclama- 
tion, Denver, CO. Engineering and Research Center. 
The manual provides a comprehensive reference to 
the animal species that can potentially damage or 
weaken hydraulic structures in the United States. 
Topics covered include the identification of damaging 
species, their distribution and habits, the damage 
cause, and the control and management techniques 
that can be applied to reduce that damage. The follow- 
ing animal groups are covered: pocket “ 
ground squirrels; prairie dogs; rockchucks and other 
marmots; voles, rats, mice, and chipmunks; muskrats; 
beavers; nutria; badgers; coyotes; armadillos; and live- 
stock. In general, the animals that are the most likely to 
cause problems are treated in the most detail. An ap- 
pendix lists the addresses of the various state offices 
of USDA/APHIS/ADC (Animal Damage Control), 
whose personnel can offer advice and assistance on 
animal damage problems. 


156,764 

PB91-216580/GAR PC A06/MF A02 
California Univ., Davis. Cooperative National Park Re- 
sources Studies Unit. 

Status of Natural Resources Databases in National 
Parks: Western Region. 

Technical rept. 

T. J. Were = and J. F. Quinn. May 91, 121p 
CPSU-UCD-TR-44 

Sponsored by National Park Service, San Francisco, 
CA. Western Region. 


The report focusses on the present status of natural 
resources databases in Western Region parks and, 
documents the continuing failure to adequately inven- 
tory the natural resources under National Park Service 
stewardship. A critical function of national parks is the 
long-term maintenance of natural ecosystems and bio- 
logical diversity, and accurate assessments of the oc- 
currence of species are essential. Likewise, detailed 
information on natural resources is needed for making 
resource management decisions, for identifying addi- 
tional research needs, and to design efficient and 
standardized monitoring systems. The first step in the 
inventory and monitoring (l1&M) process is to document 
the status of each park’s knowledge, to identify signifi- 
cant information gaps and to allocate resources for 
future |&M efforts. 


Soil Sciences 


156,765 

MIC-91-03654/GAR PC E07/MF E01 
Forest Resource Development Agreement (Canada). 
Victoria (British Columbia). 

Do' movement of the herbicide hexazin- 
one in the SBS zone. 

FRDA report no. 154. 

P. G. Beaudry. c1990, 31p ISBN-0-7726-1267-6 


A trial was initiated to investigate the extent and proc- 
esses of downslope movement of hexazinone, a soil- 
active, soil-mobile herbicide used in forestry. Three 
rates and two time periods of application were tested 
on two soil types near Smithers, BC. The hexazinone 
was applied on the top 100 m, and its downslope 
movement assessed on the lower 40 m by surface and 
subsurface soil water collected in specially designed 
troughs located at 7, 15, and 25 m below the last point 
of application. Hexazinone-sensitive plants, such as 
rose and aspen, were also used to indicate the extent 
of downslope movement. 


156,766 

MIC-91-03858/GAR PC E07/MF E01 

Ontario. Ministry of Agriculture and Food, Toronto. 
basket drop structures along waterways. 

Revised edition. 

Factsheet. 

R. P. Stone, and H. W. Fraser. c1990, 2p 


Gabian baskets are an effective and relatively inex- 
pensive type of drop or check dam structure. This fact- 
sheet describes their advantages, the installation and 
the costs. 
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Soil Sciences 


156,767 


MIC-91-03867/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Use of rock in erosion control projects. Revised 
edition. 

Factsheet. 

R. P. Stone, and D. Hilborn. c1990, 4p 


Factsheet describing the types of erosion control sys- 
tems requiring rocks or stones; their advantages and 
disadvantages; sizing, shape and grading; method of 
determination of the median stone diameter; and main- 
tenance requirements. 


156,768 


MIC-91-03868/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Management of an erosion control system. Re- 
vised edition. 

Factsheet. 

R. P. Stone, and D. Hilborn. c1990, 4p 


Factsheet discussing methods of managing an erosion 
control system, including choosing the proper type of 
system, the necessary legal and financial steps, plan- 
ning and construction, and maintenance. 


156,769 


MIC-91-03924/GAR PC E12/MF E01 
~ wipe Forest Research Centre, Edmonton (Alber- 
ta). 

Methods manual for forest soil and pliant analysis. 
Information report no. -X-319. 

Y. P. Kalra, and D. G. Maynard. c1991, 126p SSC- 
FO46-12/319E, ISBN-0-662-18665-6 


This manual is a compilation of soil and plant analysis 
methods used at the Northern Forestry Centre labora- 
tory. It provides an outline of principles involved, de- 
tails of technique, apparatus required, notes on each 
method indicating suitability for given circumstances, 
and quality control/quality assurance protocols and 
data on expected precision and accuracy on various 
standard samples. 


156,770 


MIC-91-04077/GAR PC E07/MF E01 
Agriculture Canada, Ottawa (Ontario). Research 
Branch. 

Soil quality in the Canadian context, 1988: Discus- 
sion papers. 

Technical bulletin no. 1991-1E, and LRRC 
contribution no. 89-12. 

991, 66p SSC-A54-8/1991-1E, ISBN-0-662-18248- 


This report covers the criteria used for evaluating or- 
ganic and mineral soil quality, including differences in 
emphasis across the country. A classification scheme 
is proposed and the special role of organic matter in 
soils is discussed from basic principles, including de- 
scriptions of basic components through to the various 
— on the practical attributes of soils used for agri- 
culture. 


156,771 


MIC-91-04092/GAR PC E07/MF E01 
Agriculture Canada, Ottawa (Ontario). Land Resource 
Research Centre. 

Soils of the Williams Lake-Alexis Creek area, Brit- 
ish Columbia. 

British Columbia soil survey report no. 53, and LRRC 
contribution no. no. 85-54. 

T. M. Lord, and M. Walmsley. c1988, 81p SSC-A57- 
428E, ISBN-0-662-15785-0 

Fold. maps not filmed. 


This report covers land in the city of Williams Lake and 
west of the Fraser River to the community of Red- 
stone, describing the characteristics of the soils and 
map units and specifying their location and extent. It 
also gives a short account of the history and natural 
features of the map area, and describes land use for 
agriculture, forestry, wildlife and recreation. 


156,772 


PB91-216283/GAR PC A02/MF A01 
Robert S. Kerr Environmental Research Lab., Ada, 
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Influence of Organic Cosolvents on the Sorption 
Kinetics of Hydrophobic Organic Chemicals. 
Journal article. 

M. L. Brusseau, A. L. Wood, and P. S. C. Rao. 
c1991, 10p EPA/600/J-91/136 

Pub. in Environmental Science and Technology, v25 
n5 p903-910 1991. See also PB86-164886. Prepared 
in cooperation with Florida Univ., Gainesville. Dept. of 
Soil Science, and Arizona Univ., Tucson. Dept. of Soil 
and Water Science. 


A quantitative examination of the kinetics of sorption of 
hydrophobic organic chemicals by soils from mixed 
solvents reveals that the reverse sorption rate con- 
stant k(sub 2) increases log-linearly with increasing 
volume fraction of organic cosolvent f(sub c). The rela- 
tionship was expected, based on the existence of a 
log-log inverse relationship between k(sub 2) and the 
equilibrium sorption constant K(sub p), and a log-linear 
inverse relationship between K(sub p) and f(sub c). 
These results are interpreted in terms of a conceptual 
model wherein sorption kinetics is controlled by diffu- 
sion of sorbate within the matrix of sorbent organic 
matter. Decreased polarity of the mixed solvent, 
caused by the addition of a cosolvent, appears to influ- 
ence the conformation of the polymeric organic matter 
and, hence, the rate of sorbate diffusion. (Copyright (c) 
1991 by the American Chemical Society.) 


156,773 


PB91-216390/GAR PC A05/MF A02 

ManTech Environmental Technology International, 

Inc., Corvallis, OR. 

Sequestering Carbon in Soils: A Workshop to Ex- 

plore the Potential for Mitigating Global Climate 

Change. Held in Corvallis, Oregon on February 26- 

28, 1990. 

M. G. Johnson, J. S. Kern, D. A. Lammers, J. J. Lee, 

and L. H. Liegel. 15 Apr 91, 100p EPA/600/3-91/ 

031 

Contract EPA-68-C8-0006 

am by Corvallis Environmental Research Lab., 
R. 


The workshop was an excellent forum for a scientific 
debate on the potential of soils to sequester additional 
carbon from the atmosphere. Two primary conclusions 
can be drawn from the workshop. First, that steps 
should be taken to protect and preserve the size and 
integrity of the global reservoir of soil carbon because 
continued losses of soil carbon to the atmosphere 
could exacerbate global warming and climatic change. 
Second, that steps should be taken to manage soils 
and ecosystems to store additional carbon. The latter 
being accomplished predominately by increasing net 
primary production. The major uncertainties related to 
carbon sequestration in soils and specific strategies 
for addressing these uncertainties and for managing 
soils to store carbon were also identified at the work- 
shop. 


156,774 


PB91-800854/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


Plastic Explosive RDX: Cyclotrimethylenetrinitra- 
mine. January 1983-September 1991 (Citations 
from the NTIS Database). 

Rept. for Jan 83-Sep 91. 

Aug 91, 62p 

Supersedes PB90-854993. 


The bibliography contains citations concerning the 
properties and handling of plastics explosive RDX. 
Production, decomposition, toxicology studies, and de- 
sensitizing techniques are discussed. RDX detection in 
munitions plant wastewater and air samples is de- 
scribed along with methods of eliminating the explo- 
sive from the effluent. Molecular dynamics, sensitivity 
to shock and heat, burning behavior, and explosion ve- 
locity are presented. (Contains 201 citations with title 
list and subject index.) 


NAVIGATION, 
GUIDANCE, & 
CONTROL 


Guidance Systems 


156,775 

MIC-91-03665/GAR 
Transportation Development 
(Quebec). 

Functional specifications for second-generation 
ice navigation —— Final report. 

C. Gautier, and R. Gorman. c1990, 183p 


PC E12/MF E01 
Center, Montreal 


Canarctic has recently completed the 5-year Ship- 
board Ice Navigation Support System (SINSS) pro- 
gram which developed an ice intelligence system on 
board the MV Arctic to enable the vessel to safely and 
efficiently navigate through heavy sea ice conditions. 
The SINSS program resulted in a first generation 
system of 3 independent systems (VIEWFAX, 
MARINE-VUE, STAR-VUE) operating at the limits of 
equipment capability. This report summarizes 5 years 
of research in ice navigation. It outlines the user re- 
quirements for navigation; describes the information 
sources that can be used to meet user requirements; 
describes the techniques and methods to use to meet 
the operator requirements as defined; outlines the 
system hardware specifications for processing speed, 
data storage capacity, general architecture, and data 
quantity; sets a comparison basis by outlining the 
status of present SINSS technology; and evaluates the 
overall feasibility of the G-2 system. 


Navigation & Guidance System 
Components 


156,776 
N91-24169/5/GAR 
(Order as N91-24166/1/GAR, PC —— 
03) 


Remtech S.A., Paris (France). 

Megasodar Experiment. 

A. Donzier. Jan 91, 3p 

In NASA. Langley Research Center, Airborne Wind 
Shear Detection and Warning Systems: Third Com- 
bined Manufacturers’ and Technologists’ Conference, 
Part 1 p 57-59. 


SODAR application to wind shear and wake vortex de- 
tection is described. A commercial phase array 
SODAR line was developed and operated at Roissy 
International Airport for a few days. Some radial wind 
data are presented. Even though this system was not 
optimized for such application, it showed ranges of 
about 800 m for an averaging time of 10 min and an 
elevation angle of 20 deg. Some strong echo regions 
are present in the data and seem to be related to wake 
vortex. 


156,777 
N91-24615/7/GAR 
(Order as N91-24603/3/GAR, PC A15/MF 
A02) 


Laeene Missiles and Space Co., Inc., Sunnyvale, 


A. 
Spin Bearing Retainer Design Optimization. 


E. A. Boesiger, and M. H. Warner. May 91, 18p 
In JPL, the 25TH Aerospace Mechanisms Symposium 
p 161-178. 


The dynamics behavior of spin bearings for momen- 
tum wheels (control-moment gyroscope, reaction 
wheel assembly) is critical to satellite stability and life. 
Repeated bearing retainer instabilities hasten lubricant 
deterioration and can lead to premature bearing failure 
and/or unacceptable vibration. These instabilities are 
typically distinguished by increases in torque, tempera- 





ture, audible noise, and vibration induced by increases 
into the bearing cartridge. Ball retainer design can be 
optimized to minimize these occurrences. A retainer 
was designed using a previously successful smaller re- 
tainer as an example. Analytical methods were then 
employed to predict its behavior and optimize its con- 
figuration. 


156,778 
N91-24624/9/GAR 
(Order as N91-24603/3/GAR, PC A15/MF 
A02) 


Jet Propulsion Lab., Pasadena, CA. 

Dynamic Torque Calibration Unit: An Instrument 
for the Characterization of Bearings Used in 
Gimbal Applications. 

L. Jandura. May 91, 16p 

4 phony 25TH Aerospace Mechanisms Symposium p 


The Dynamic Torque Calibration Unit (DTCU), an in- 
strument for the characterization of duplex ball bearing 
pairs used in gimbal applications, was designed and 
built. The design and operation of the unit are de- 
scribed. Preliminary data from the instrument are pre- 
sented to illustrate the kinds of experiments that can 
be performed with the DTCU. 


156,779 
PB91-800755/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Laser Gyroscopes. January 1982-September 1991 
| ae gg from the NTIS Database). 
ept. for Jan 82-Sep 91. 
Aug 91, 44p 
Supersedes PB90-857244. 


The bibliography contains citations concerning the 
design, technology, and engineering of laser gyro- 
scopes. Ring laser quantum statistical theory, technol- 
ogy assessment, backscattering ramifications, optical 
gyroscopes compared and contrasted with the laser 
interferometric system, and fiber ring optical gyro- 
scope technolog are among the subjects discussed. 
Performance evaluations of operational hardware are 
included. (Contains 154 citations with title list and sub- 
ject index.) 


Navigation Systems 


156,780 
AD-A236 849/6/GAR PC A03/MF A01 
Weapons Systems Research Lab., Adelaide (Austra- 


lia). 
Generic Inertial Navigation System Model for Com- 
uter Simulation Studies. 
echnical memo. 
D. A. Fogg, and R. T. Janus. Sep 90, 41p WSRL-TM- 
30/90, DODA-AR-006-454 


A number of Inertial Navigation System (INS) models 
ranging from simple forced harmonic oscillator models 
to three-gyro, three-accelerometer systems were stud- 
ied to ascertain a compromise between accuracy and 
computation time on the one hand and model com- 
plexity suitable for use in avionics system models for 
effectiveness studies on the other. INS position and 
orientation errors for various cruise and acceleration 
conditions were predicted by these models and the re- 
sults shown graphically. The importance of various INS 
characteristics has been determined and the effects of 
the relevant error sources have been isolated and their 
propagation in time plotted. 


NUCLEAR SCIENCE & 
TECHNOLOGY 


Fusion Devices (Thermonuclear) 


156,781 
AD-A236 409/9/GAR PC A03/MF A01 


Case Western Reserve Univ., Cleveland, OH. Case 
Labs. for Electrochemical Studies. 

Investigation of Phenomena Related to D20 Elec- 
trolysis at a Palladium Cathode. 

Technical rept. no. 80, 1989-1990. 

R. R. Adzic, D. Gervasio, B. Cahan, |. Bae, and E. 
Yeager. 30 Oct 90, 2ip 

Contract N00014-90-J-1212 


Measurements have been carried out on the phenom- 
ena reported by Fleischmann and Pons to occur during 
the electrolysis of D2O solutions with a palladium cath- 
ode. The measurements include: (1) the determination 
of tritium concentrations in the cells (2) the determina- 
tion of the D/Pd ratios by coulometry: (3) surface anal- 
ysis of the Pd cathode; and (4) neutron radiation meas- 
urements. Enhancement of tritium in the D2O solution 
was found in two open-type glass cells as well as well 
as in four other cells with Ni anodes. The largest en- 
hancement factor found was 50. The source of this en- 
hancement remains unexplained. Surface analysis re- 
vealed a number of impurities on the Pd surface includ- 
ing Si, Pt (with Pt anodes) and Li. The latter was found 
to penetrate 200 rm into the Pd bulk. The neutron 
measurements were inconclusive. 


156,782 

DE91011193/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

X-ray fiducial foils. 

C. Alford, F. Serduke, D. Makowiecki, A. Jankowski, 
and M. Wall. 13 Mar 91, 31p UCRL-JC-105704, 
CONF-9104231-2 

Contract W-7405-ENG-48 

International conference on metallurgical coatings and 
thin films (ICMCTF), Waldorf, MD (USA), 22-26 Apr 
hog eco by Department of Energy, Washing- 
ton, DC. 


An x-ray spectrum from a laser fusion experiment was 
passed through an Al, Si, Y multilayer foil. The position 
of the absorption edges of the Al, Si, and Y was used 
to calibrate the x-ray energy spectrum recorded on 
photographic film. The foil consisted of 4000 (ang- 
strom) of Al, 6000 (angstrom) of Si and 4000 (ang- 
strom) of Y sputter deposited on a 1.5 (mu)m thick 
Mylar(reg sign) film. It was necessary to layer the struc- 
ture in order to achieve the required mechanical 
strength and dimensional stability. The results include 
analysis of the x-ray energy spectrum and microstruc- 
tural characterization of the foil using x-ray diffraction 
and transmission electron microscopy. 





156,783 

DE91012019/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Progress in light ion fusion. 

D. L. Cook. 1991, 16p SAND-91-0102C, CONF- 
910505-56 

Contract AC04-76DP00789 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Advances in ion beam theory, diagnostics, and experi- 
ments in the past two years have enabled efficient 

eneration of intense proton beams on PBFA Il, and 
‘ocusing of the beam power to 5.4 TW/cm(sup 2) aver- 
aged over the surface of a 6-mm-diameter target. Im- 
provements in the ion diode magnetic field uniformity 
and strength produced a proton beam with good azi- 
muthal symmetry. The beam characteristics were diag- 
nosed using conical targets in concert with inner-shell 
excitation x-ray cameras and ion pinhole cameras. 
Asymmetry was measured to be less than 15 percent, 
a level adequate for beginning ion deposition experi- 
ments. Initial studies of the beam/target interaction 
have begun with focused proton beams. Planar, coni- 
cal, and cylindrical targets have been used in the ex- 
periments. These tests have provided information on 
ion beam power density, uniformity, and energy depo- 
sition. Substantial improvements in power density 
beyond the present level require a more magnetically 
stiff ion beam and lower ion divergence. Future appli- 
cations of pulsed power based particle accelerators 
have been explored through conceptual studies. A 
conceptual design of a Laboratory Microfusion Facility 
driven by light ion beams has incorporated line induc- 
tion voltage adding, transit-time ion bunching, pulse 
shaping. and long-distance transport. The Light lon 
Beam Reactor Assessment (LIBRA) design effort has 
shown that a light ion driven energy producer can offer 
competitive electricity costs. 


156,787 


NUCLEAR SCIENCE & TECHNOLOGY 


Fusion Devices (Thermonuclear) 


156,784 


DE91012228/GAR 

Oak Ridge National Lab., TN. 
Assessment of the lifetime of Faraday shield ele- 
ments. 

J. B. O. Caughman, D. N. Ruzic, D. J. Hoffman, R. A. 
Langer: and M. B. Lewis. 1990, 16p CONF- 
9009381-1 

Contract AC05-840R21400 

IEEE symposium on fusion energy (13th), Knoxville, 
TN (USA), 3-6 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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The interaction of plasma with rf fields from an ion cy- 
clotron range of frequencies (ICRF) antenna has been 
studied to estimate the amount of Faraday shield ero- 
sion expected in normal ICRF heating operation. 
Plasma parameters and ion energies have been meas- 
ured in the near field of an antenna and used in a 
model to estimate the erosion rate of the Faraday 
shield surface. Experiments were conducted on the 
RF Test Facility, a magnetic mirror device at Oak 
Ridge National Laboratory, using a single-strap reso- 
nant loop antenna with a two-tier Faraday shield. The 
outer tier, facing the plasma, was layered with graphite 
tiles. The antenna was operated at currents and vol- 
tages within 50% of those expected in tokamaks. The 
time-varying floating potential was measured with a ca- 
pacitively coupled probe, and the time-averaged float- 
ing potential, electron temperature, and electron den- 
sity were measured with a a probe. lon ener- 
gies were measured with a gri energy analyser lo- 
cated below the antenna, and samples of silicon were 
placed on the Faraday shield surface to estimate the 
incident ion energy. The capacitive probe measure- 
ments show that the rf floating potential follows the 
magnetic field pattern of the antenna, indicating that 
the electromagnetic fields are responsible for the po- 
tential formation. Plasma parameters and ion energies 
have been correlated with the antenna current and 
used in a computational model of the plasma sheath to 
predict the amount of erosion expected from the Fara- 
day shield elements exposed to plasma. Predictions of 
light ion sputtering of candidate Faraday shield materi- 
als are presented. 
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Short communication. 
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Local density increment from an ablated deuteri- 
um pellet in the TFTR tokamak. 

D. K. Mansfield, A. Janos, D. K. Owens, G. L. 
Schmidt, and M. G. Bell. May 91, 24p PPPL-2751 
Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


Details of the process by which ionized pellet ablatant 
increases the density in a tokamak have been ob- 
served for the first time. For mild ablation rates, this 
process is not simply diffusive. Instead, the ionized ab- 
latant takes the form of a temporally symmetric pulse 
which propagates over large distances along magnetic 
field lines. This pulse has been observed both interfer- 
ometrically and with an x-ray camera. These observa- 
tions are not in qualitative agreement with models 
which predict a step-like densification of the plasma by 
the pellet. 11 refs., 4 figs. 
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Discharge cleaning on TFTR after boronization. 

D. Mueller, H. F. Dylia, P. H. LaMarche, M. G. Bell, 
and W. Blanchard. May 91, 22p PPPL-2758 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


At the beginning of the 1990 TFTR 1 pe er nag run, 
after replacement of POCO-AXF-5Q graphite tiles on 
the midplane of the bumper limiter = carbon fiber 
composite (CFC) tiles and prior to any Pulse Discharge 
Cleaning (PDC), boronization was performed. Boroni- 
zation is the deposition of a layer of boron and carbon 
on the vacuum vessel inner surface by a glow dis- 
charge in a diborane, methane and helium mixture. 
The amount of discharge cleaning required after bor- 
onization was substantially reduced compared to that 
which was needed after previous openings when bor- 
onization was not done. Previously, after a major shut- 
down, about 10(sup 5) low current ((approximately)20 
kA) Taylor Discharge Cleaning (TDC) pulses were re- 
quired before hi igh current ((approximately)400 kA) ag- 
gressive Pulse Discharge Cleaning (PDC) pulses could 
be performed successfully. Aggressive PDC is used to 
heat the limiters from the vessel bakeout temperature 
of 150(degrees)C to 250(degrees)C for a period of 
several hours. Heating the limiters is important to in- 
crease the rate at which water is removed from the 
carbon limiter tiles. After boronization, the number of 
required TDC pulses was reduced to <5000. The 
number of aggressive PDC pulses required was ap- 
proximately unchanged. 14 refs., 1 tab. 
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sold breeder materials. 
C. E. Johnson, T. Kondo, N. Roux, S. Tanaka, and D. 
Vollath. 1991, 45p ANL/CP-72923, CONF-910615-2 
Contract W-31109-ENG-38 
International symposium on nuclear fusion technology 
(2nd), Karlsruhe (Germany, F.R.), 3-8 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The breeding blanket is a key component of the fusion 
reactor because it directly involves tritium breeding 
and energy extraction, both of which are critical to de- 
velopment of fusion power. The lithium ceramics con- 
tinue to show promise as candidate breeder materials. 
This promise was recognized by the International 
Thermonuclear Experimental Reactor (ITER) design 
team in its selection of ceramics as the first option for 
the ITER breeder material. Blanket design studies 
have indicated properties in the candidate materials 
data base that need further investigation. Current stud- 
ies are focusing on tritium release behavior at high 
burnup, changes in thermophysical properties with 
burnup, compatibility between the ceramic breeder 
and beryllium multiplier, and phase changes with 
burnup. Laboratory and in-reactor tests, some as part 
of an international collaboration for development of 
— breeder materials, are underway. 133 refs., 1 
ig. 
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Innovative safety ideas for fusion experimental 
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D. F. Holland. 1990, 21p EGG-M-90205, CONF- 
901007-67 
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bees gee the early stages of design of fusion experi- 
mental devices, such as ITER, safety experts have 
worked with designers to incorporate safety features 
into the design. Recent efforts have focused on pas- 
sive safety features. Although designs of near-term 
fusion machines may appear consistent with expected 
regulatory requirements, the safety characteristics can 
potentially be more attractive. Here, a variety of sug- 
gestions that appear promising in terms of improving 
Safety are given. These include new concepts, innova- 
tive technologies, further support of past concepts, 
and possible modification to operating scenarios. 
Some technical discussion on the feasibility of the pro- 
posals is provided. The ideas are generally conceptual 
at this stage and require further assessment and de- 
velopment work. However, each has the potential for 
enhancing the safety of experimental devices. 33 refs., 
6 figs., 9 tabs. 


280 VOL. 91, No. 20 


156,790 
DE91012734/GAR 

G and G Idaho, Inc., Idaho Falls. 
Evidences of trapping in tungsten and implications 
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Department of Energy, Washington, DC. 
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Trapping effects that include significant delays in per- 
meation saturation, abrupt changes in permeation rate 
associated with temperature changes, and larger than 
expected inventories of hydrogen isotopes in the ma- 
terial, were seen in implantation-driven permeation ex- 
periments using 25-(mu)m and 50-(mu)m thick tung- 
sten foils at temperatures of 638--825 K. Computer 
models that simulate permeation transients reproduce 
the steady-state permeation and reemission behavior 
of these experiments with expected values of material 
parameters. However, the transient time characteris- 
tics were not successfully simulated without the as- 
sumption of traps of substantial trap a and con- 
centration. An analytical model based on the assump- 
tions of thermodynamic equilibrium between trapped 
hydrogen atoms and a comparatively low mobile atom 
concentration successfully accounts for the observed 
behavior. Using steady-state and transient permeation 
data from experiments at different temperatures, the 
effective trap binding energy may be inferred. We ana- 
lyze a tungsten coated divertor plate design represent- 
ative of those proposed for ITER and ARIES and con- 
sider the implications for tritium permeation and reten- 
tion if the same trapping we observed was present in 
that tungsten. Inventory increases of several orders of 
magnitude may result. 18 refs., 8 figs., 1 tab. 
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Fusion with highly spin polarized HD and D(sub 2). 
Final report, October 1, 1989-September 30, 1990. 
Progress rept. 

A. Honig, R. Kremens, and S. Skupsky. 5 May 91, 
81p DOE/SF/18437-T1 

Contract FG03-90SF 18437 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


During the course of this grant, we succeeded in over- 
coming essentially all of the obstacles on the route to 
carrying out ICF shots with polarized deuteron fuel in 
plastic target shells, with actual shots to commence 
imminently. ICF with polarized deuterons is expected 
to answer the question of survival of polarization in the 
high temperature plasma prior to fusion, as well as to 
give quantitative information on anisotropic particle 
emissions and ssible suppression of particular 
fusion reactions. The techniques previously developed 
for high D polarization in large solid HD samples have 
been adapted to polystyrene target shells which are 
cooled conductively via very thin metal wire supports. 
An independent NMR experiment on a normal-D(sub 
2)-filled glass target shell with 2 (mu)m copper-coated 
spider silk supports affirmed the thermal conduction 
adequacy by registering very low sample temperatures 
in the presence of the generation of considerable 
D(sub 2) conversion heat. In a permeation experiment 
employing very pure ortho-D(sub 2), it was demon- 
strated that hydrogens diffuse into polystyrene shells 
at room temperature without molecular dissociation, a 
requirement for preservation of the composition of our 
HD samples used for polarization. An advanced ver- 
sion of the permeation apparatus was designed and 
constructed which permits preparation of target shells 
loaded with very high density HD or D(sub 2) fuels. 
(ERA citation 16:022244) 
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Chamber propagation 

B. Langdon. 16 Jan 91, 18p UCRL-JC-105806, 
CONF-901219-16 

Contract W-7405-ENG-48 

International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Propagation of a heavy ion beam to the target appears 
possible under conditions thought to be realizable by 
several reactor designs. Beam quality at the lens is be- 


lieved to provide adequate intensity at the target -- but 
the beam must pass through chamber debris and its 
self fields along the way. This paper reviews present 
consensus on propagation modes and presents recent 
resuits on the effects of photoionization of the beam 
ions by thermal x-rays from the heated target. Ballistic 
propagation through very low densities is a conserva- 
tive mode. The more-speculative self-pinched mode, 
at 1 to 10 Torr, offers reactor advantages and is being 
re-examined by others. 13 refs. (ERA citation 
16:022301) 
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Gas evolution from spherical solids or liquids where no 
convective processes are active is analyzed. Three 
problem classes are considered: (1) constant concen- 
tration boundary, (2) Henry’s law (first order) boundary, 
and (3) Sieverts’ law (second order) boundary. Gener- 
al expressions are derived for dimensionless times and 
transport parameters appropriate to each of the class- 
es considered. However, in the second order case, the 
non-linearities of the problem require the presence of 
explicit dimensional variables in the solution. Sample 
e- are solved to illustrate the method. 5 refs., 4 
igs. 
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Irradiation experiment design for in-situ tritium re- 
~~: for Li2O and Li2ZrO3-BEATRIX-ll, Phase 2. 
lagle, T. Takahashi, J. D. Sullivan, and R. C. 
Knight. May 91, 23p PNL-SA-19030, CONF-910430-5 
Contract ACO6-76RL01830 
Annual a and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


BEATRIX-II is an irradiation experiment designed to 
study the in situ tritium release behavior from selected 
ceramic solid breeder materials. The second irradia- 
tion cycle of the experiment, Phase 2, will include a 
temperature change capsule with a ring specimen of 
Li(sub 2)O and a temperature gradient capsule with 
Li(sub 2)ZrO(sub 3) spheres. The temperature change 
capsule is designed to achieve temperatures in the 
range from 485 to 650(degrees)C while the tempera- 
ture gradient capsule will include a temperature range 
from 450 to 1200(degrees)C. The effect of specimen 
temperature, sweep gas composition, and sweep gas 
flow rate on the tritium recovery behavior will be deter- 
mined in a fast neutron flux to burnups of 8%. 15 refs., 
8 figs., 2 tabs. 
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In-situ tritium recovery from Li(sub 2)0 irradiated 
under a large temperature gradient-BEATRIX-II 
solid specimen. 

T. Kurasawa, O. D. Slagle, G. W. Hollenberg, and R. 
A. Verrall. May 91, 32p PNL-SA-19029, CONF- 
910430-7 

Contract ACO6-76RL01830 

Annual ene and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


BEATRIX-II is an in situ tritium recovery experiment to 
determine the tritium release characteristics of Li(sub 
2)O in a fast neutron flux. A large diameter specimen 
of Li(sub 2)O has been irradiated under a steep tem- 
perature gradient to 4% burnup in a variety of sweep 
gas compositions and flow rates. Decreasing the 
amount of hydrogen in the sweep gas decreases the 
tritium recovery rate by as much as a factor of two. 
During irradiation the temperature of the specimen has 
remained stable and the results suggest that Li(sub 
2)O is a viable fusion solid breeder material. 7 refs., 8 
figs., 3 tabs. 
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This report of the second review by the National Re- 
search Council of inertial confinement fusion (ICF) 
contains the appointed committee’s final conclusions 
and recommendations. An interim report was issued in 
January 1990. The charge to the committee was as 
follows: determine whether the recommendations of 
the 1985 NAS review are still appropriate to advance 
the technology efficaciously. Provide an assessment 
of the most promising technologies for continuation of 
the program. Assess the potential contributions of the 
program under the following scenarios: a comprehen- 
sive test ban on underground nuclear testing and pro- 
hibition of underground nuclear testing to levels of 1 
kiloton, 5 kilotons, and 10 kilotons. Assess the civilian 
energy potential of ICF. Assess the adequacy of the 
ICF ng performance data base for supporting pro- 
gram plans and decision milestones. Identify major 
technical and programmatic issues facing the pro- 
gram. Determine the status of each major candidate 
inertial fusion driver, and specify the critical issues in- 
volved in the development of each. Recommend pro- 
gram priorities, particularly with regard to the Centuri- 
on/halite program, driver development, and laboratory 
experiments and theory. Recommend relative prior- 
ities of individual support laboratory activities. Examine 
the strategies and plans of the ICF Program, comment 
on their soundness, cohesiveness, and programmatic 
effectiveness, and recommend management initia- 
tives that could improve the progress of the program 
toward achieving of its oe The major difference be- 
tween the 1985 and 1989 reviews is the request for 
greater attention to the energy potential of the ICF Pro- 
gram and the heavy-ion work being carried out by the 
Lawrence Berkeley Laboratory at the University of 
California. 
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This interim report of the second National Research 
Council review of inertial confinement fusion (ICF) con- 
tains preliminary conclusions and recommendations; 
the final report is due September 1990. The charge to 
the panel was as follows: Determine whether the rec- 
ommendations of the 1985 NRC review (Happer 
panel/report) are still appropriate to advance the tech- 
nology efficaciously. Provide an assessment of the 
most promising technologies for continuation of the 
program. Assess the potential contributions of the pro- 
gram under the following scenarios: a comprehensive 
test ban on underground nuclear testing, and prohibi- 
tion of underground nuclear testing to levels of 1 kilo- 
ton, 5 kilotons, and 10 kilotons. Assess the civilian 
energy potential of ICF. Assess the adequacy of the 
ICF target performance data base for supporting pro- 
gram plans and decision milestones. Identify major 
technical and programmatic issues facing the pro- 
gram. Determine the status of each major candidate 
inertial fusion driver (including heavy-ion drivers), and 
specify the critical issues involved in the development 
of each. Recommend program priorities, particularly 
with regard to the Centurion/Halite program, driver de- 
velopment, and laboratory experiments and theory. 
Recommend relative priorities of individual support 
laboratory activities. Examine the strategies and plans 
of the ICF Program, comment on their soundness, co- 
hesiveness, and programmatic effectiveness, and rec- 
ommend management initiatives that could improve 
the ag ee of the program toward achievement of its 
goals. The findings contained in this interim report are 
based on the extensive briefings and documentation 
to date. 
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Safety considerations in next step fusion design 
and beyond. 

D. F. Holland. 1990, 23p EGG-M-90195, IAEA-CN- 
53/H-1-3, CONF-901025-47 

Contract ACO7-761D01570 

International conference on plasma physics and con- 
trolled nuclear fusion research (13th), Washington, DC 
(USA), 1-6 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


Recent U.S. and international design studies provide 
insights into the potential safety and environmental ad- 
vantages of fusion as well as the development needed 
to realize this potential. We in the Fusion Safety Pro- 
gram at EG&G Idaho have analyzed the Compact Igni- 
tion Tokamak (CIT), the International Thermonuclear 
Engineering Reactor (ITER), and the Advanced Reac- 
tor Innovative Engineering Study (ARIES). | have re- 
viewed these three designs to determine issues relat- 
ed to meeting the safety and the environmental goals 
that guide fusion development in the U.S. The paper 
lists safety and environmental issues that are generic 
to fusion and approaches to favorably resolve each 
issue. The technical developments that have the high- 
est potential of contributing to improving the safety 
and environmental attractiveness of fusion are identi- 
fied and discussed. These developments are in the 
areas of low-activation materials, plasma- facing com- 
ponents, and plasma physics relating to off-normal 
plasma events and tritium burn-up. 8 refs., 7 tabs. 
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system design. 

J. A. Sullivan, G. R. Allen, R. R. Berggren, S. J. 
Czuchlewski, and D. B. Harris. 1991, 46p LA-UR-91- 
1210, CONF-9104210-5 

Contract W-7405-ENG-36 

International Atomic Energy Agency (IAEA) technical 
committee meeting on drivers for inertial confinement 
fusion (ICF), Osaka (Japan), 15-19 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Los Alamos National Laboratory has assembled an 
array of experimental and theoretical tools to optimize 
amplifier design for future KrF lasers. The next oppor- 
tunity to exercise these tools is with the design of the 
second generation NIKE system under construction at 
the Naval Research Laboratory with the collaboration 
of Los Alamos National Laboratory. Major issues in- 
clude laser physics (energy extraction in large modules 
with amplified spontaneous emission) and diode per- 
formance and efficiency. High efficiency and low cost 
are increasingly important for larger future KrF amplifi- 
ers. In this paper we present our approach to amplifier 
scaling and discuss the more important design consid- 
erations for large KrF amplifiers. We point out where 
improvements in the fundamental data base for KrF 
amplifiers could lead to increased confidence in per- 
formance predictions for large amplifiers, and we ad- 
dress the currently unresolved issues of anomalous 
absorption near line center and the possibility of diode 
instabilities for low impedance designs. Los Alamos 
has designed a 100-kJ KrF laser-fusion system for 
both direct- and indirect-drive target physics experi- 
ments using 60-kJ amplifier modules. The design of 
this system will be reviewed. 38 refs., 110 figs., 3 tabs. 
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nostics on Nova. 

C. W. Laumann, J. A. Caird, J. R. Smith, R. L. 
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The Nova facility is a powerful Nd:glass laser system 
with ten 74-cm diameter output beams. Primarily used 
for developing and evaluating inertial confinement 
fusion (ICF) targets and studying laser-matter interac- 
tion physics, the Nova laser routinely places over 30 kJ 
of 0.351 (mu)m light on a fusion target in temporarily 
shaped nanosecond pulses. Improving ICF target per- 
formance requires precise control of the incident beam 
power at harmonic wavelengths. Optimal target per- 
formance demands balancing the harmonic power of 
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Nova’s ten beams to less than +/-5% rms. Precision 
multi-wavelength output beam diagnostics are current- 
ly under development for use in the Nova laser system. 

his diagnostic — will measure the energy, pul- 
se , and near-field intensity distribution at wave- 


shape 
-— of 0.351 (mu)m, and 1.05 (mu)m. 2 refs., 10 
Ss. 
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G. J. Alkire, H. R. Schmidt, and E. M. Kinderman. 25 
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Contract ACO06-76RL01830 
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Plutonium produced in a pile is a mixture of isotopes 
with principal masses of 238, 239, 240, and 241. 
These isotopes are produced either by successive n, 
(gamma) or combinations of n, 2n and n, (gamma) re- 
actions. The ratio of the isotopes produced varies with 
neutron exposure in the pile. 14 refs., 6 figs., 1 tab. 
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Thulium heat source: IR&D project 91-031. Second 
trimester status report. 

Hy rept. 

C. E. Walter, J. E. Kammeraad, J. G. Newman, R. 
Van Konynenburg, and J. H. VanSant. 10 Apr 91, 
17p UCRL-ID-1 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Wasiiington, DC. 


The goal of the Thulium Heat Source study is to deter- 
mine the performance capability and evaluate the 
safety and environmental aspects of a thulium-170 
heat source. Our approach is to study parametrically 
the performance of thulium-170 heat source designs in 
the power range of 5--50 kW(sub th). At least three 
heat source designs will be characterized in this power 
range and integrated with various power conversion 
subsystems to assess their performance, mass, and 
volume. We will determine shielding requirements, and 
consider the safety and environmental aspects of their 
use. 
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Experimental in tion of uranium dicarbide 
densification and the influence of free carbon dif- 


fusion. 

Thesis (M.S). 

K. M. Chidester. Apr 91, 101p LA-11954-T 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Because UC(sub 2) fuel is being considered for space 
reactor applications, an investigation of process pa- 
rameters and densification mechanisms for this fuel 
was conducted for the DOE. Uranium dicarbide feed 
powder was prepared by thermic reduction of 
uranium dicarbide and graphite at 2050 K in vacuum. 
Uranium dicarbide peliets were prepared by cold 
pressing at 110 MPa and sintering at 2370 K in contact 
with niobium, tantalum, or tungsten substrates in 
argon, argon-hydrogen, and vacuum atmospheres. 
Argon proved to be the most effective for sintering. A 
high density front was observed to move through the 
pellets, starting from the pellet-metal substrate inter- 
face. The primary factor controlling this phenomenon 
is the diffusion of carbon from the uranium dicarbide 
pellet into the metal substrate. When the carbon level 
reduces so that no free carbon is present, rapid densi- 
fication of the uranium dicarbide occurs. The move- 
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ment of the high density front can be predicted with 
diffusion equations using the error function. 
The activation energy for the high density front move- 
ment was determined to be (minus)130 to (minus)180 
Kcal/mole. An effective diffusion coefficient for carbon 
diffusion in UC(sub 2) and the movement of the densi- 
fied region was measured at 8 (times) 10(sup 
(minus)7) cm(sup 2)/s. This technique can be used to 
control densification of uranium dicarbide and to con- 
trol carbon level and grain size in sintered compacts. 
More information on the fundamental carbon transport 
mechanism is necessary for complete understanding 

of the phenomenon. 54 refs., 67 figs. 
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AD-A236 359/6/GAR PC A07/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Physical Measurements on Samples from 
an Analogue Soviet Nuclear Test Site: Northern 
Maine. 

Technical rept. 

R. L. Biegel, and C. H. Scholz. 11 Apr 91, 139p 
Contract F19628-88-K-0039, ARPA Order-2309 


The Joint Verification Experiments (JVE) between the 
US and USSR were designed to improve yield esti- 
mates and verification methods for underground nu- 
clear tests. Members of US team retrieved cores of 
a pene rock samples from Semipalatinsk test 
mechanical properties of these rocks are 
aor measured in a number of US laboratories. 
DARPA has begun geological and geophysical charac- 
terization of a potential analogue test site here in the 
U.S. It was decided to first measure a number of me- 
chanical properties of end member samples retrieved 
from the analogue site to compare with similar litholo- 
gies from USSR. A team of scientists from USGS, 
LDGO, and Smithsonian Institute traveled to No. 
Maine and studied the geology of the Mt. Katahdin 
region. Samples of rocks were selected for testing. 
The Lamont test compared strengths of end member 
samples under different confining pressures, strain 
rates, saturation conditions and pore pressures. The 
two selected end members were Katahdin ‘granite’ 
and a tuffaceous sandstone. The same tests were 
conducted on Sierra White granite for comparison with 
a rs (Katahdin granite is really a quartz monzo- 
nite). 


156,805 

DE69017760/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

5th symposium on containment of underground 
nuclear ex ns. 

1989, 50p F-8909163-Absts 

Contract W- TAOS ENGAB 

Symposium on containment of underground nuclear 
detonations (5th), Santa Barbara, CA (USA), 19-21 
Sep 1989. Sponsored by Department of Energy, 
Washington, 

Portions of this document are illegible in microfiche 
products. 


This document contains the abstracts of 61 papers 
presented at the symposium. Topics include stress 
measurements, ae events, tunnel and cavity 
events, stemming and = flow, hydrofracture and ma- 
terial properties, ground motion and stress, event mod- 
eling and cavity Shenomens, hydrology and mineralo- 
gy, geophysics and material properties, and geologic 
structure. (TEM) (ERA citation 15:001228) 


156,806 

DE91011529/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Partially decoupled explosion cavities. 

L. A. Glenn. 15 Mar 91, 29p UCRL-JC-105863, 
CONF-9107105-1 

Contract W-7405-ENG-48 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

U.S. Sales Only. 


The teleseismic amplitude resulting from an under- 
ground explosion is proportional to the asymptotic 
value of the reduced displacement potential 
((phi)(infinity)) or, in physical terms, to the permanent 
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change in volume measured anywhere beyond the 
range at which the outgoing wave has become elastic. 
It is known that (phi)(infinity) decreases with increasing 
initial cavity size (r(sub 0)) until the cavity is large 
enough to preclude inelastic behavior in the surround- 
ing rock, at which point no further decrease occurs. 
Earlier numerical calculations suggested that 
(phi)(infinity) was not a monotonic function of the initial 
energy density, implying that the seismic amplitude 
might actually decrease in certain cases by decreasing 
the initial cavity size. We have examined this question 
from an analytical point of view and derived the seis- 
mic response for a simple elastic-plastic medium as 
r(sub 0) (yields) 0. In this limit, an exact, power-law re- 
lationship is found between (phi)(infinity)/W and r(sub 
0)W(sup (minus)1/3), where W is the yield. We have 
also identified the key parameters that contro! the 
process and discuss the significance of these results 
in connection with the accuracy obtainable with seis- 
mic monitoring methods. 6 refs., 6 figs. 


156,807 

DE91012630/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

— environment assessments for space ve- 
es. 

C. M. Haaland. Jun 91, Ho 4 ORNL/TM-11722 

Contract AC05-840R21 

Sponsored by Dapertmert 2 Energy, Washington, DC. 

U.S. Sales Only. 


Three topics are discussed which are relevant to the 
technical assessment of the adequacy of environmen- 
tal and response function analyses for space vehicles. 
First, a matrix is presented which summarizes exoat- 
mospheric environmental modifiers and subsequent 
vehicular responses. nd, the early-time beta 
spectrum from a pulses reactor experiment is com- 
pared with a beta spectrum which has been used for 
exoatmospheric analyses, showing that the average 
energy of the latter is significantly lower. Third, x-ray 
transport results are compared between ATRS5 and 
XPRTS5 for the high endoatmospheric regime (80 to 
200 kilofeet altitude). Results are within less than 3% 
for altitudes of 150 kft and above, where the buildup 
factors are low, but differences up to 43% occur at 
lower altitudes. Possible reasons for these discrepan- 
cies are discussed. 6 refs., 5 figs., 8 tabs. 


156,808 

DE91012705/GAR PC A03/MF A014 
Sandia National Labs., Mage yen NM. 

po mg probability of nuclear weapon prolif- 
eration. Volume 1, A comprehensive assessment 
method. 

J. A. Ramsbotham. 24 + 91, 43p ORSA-0001 
Contract AC04-76DP0078! 

Sponsored by Sapernare A Energy, Washington, DC. 
U.S. Sales Only. 


This paper outlines a method and criteria for assessing 
for the potential capability of any given nation to devel- 
op nuclear weapons systems, the probable character- 
istics of such weapons, and potential indicators of 
such weapons systems development. Factors which 
might enable or inhibit a given nation’s need and capa- 
bility to develop and deploy operational weapon sys- 
tems are presented and discussed. 6 figs. 


156,809 
DE91012706/GAR 
Sandia National Labs., a. NM. 


PC A03/MF A01 


Estimating probability of nuclear weapon prolif- 
= Volume 2, technology base consider- 


i) wi "Fevehoben. 24 Apr 91, 39p ORSA-0002 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This analysis is part of a larger project to investigate 
proliferation of nuclear-capable missile systems and 
technology. Volume 1, Estimating Probability of Nucle- 
ar Weapon Proliferation, outlines the basic criteria and 
steps for evaluating the capabilities and actions of a 
given country. The analysis is based in part on the ex- 
istence of particular indications and warnings of poten- 
tial proliferant action. This volume provides additional 
background on how technological capabilities effect 
the type of systems which a proliferant may seek to 
implement. Where feasible, specific technological 
thresholds are related to levels of operational capabil- 
ity. Five fundamental performance characteristics are 
analyzed. These are: range/payload delivery, delivery 
accuracy, decision-to-launch response time, time-of- 
flight and safety/survivability. 13 figs., 3 tabs. 


156,810 

DE91012991/GAR 

Oak Ridge National Lab., TN. 
Impacts of a nominal nuclear electromagnetic 
pulse on electric power systems. Phase 3 final 
report. 

Progress rept. 

V. J. Kruse, D. L. Nickel, J. J. Bonk, and E. R. Taylor. 
Apr 91, 102p ORNL/Sub-83-43374/2 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A06/MF A01 


A high-altitude nuclear detonation several hundred kil- 
ometers above the central United States will subject 
much of the nation to an electromagnetic pulse (EMP) 
consisting of intense steep-front short- duration tran- 
sient electromagnetic fields followed by a geomagnet- 
ic disturbance with a duration of tens of seconds. 
Since 1983, the Department of Energy has been ac- 
tively pursuing a research program to assess the po- 
tential impacts of one or more EMP events on the na- 
tion’s electric energy supply. A nominal EMP environ- 
mental suitable for assessing geographically large sys- 
tems has been used to provide an indication of EMP 
impacts on electric power systems. It was found that a 
single high-altitude burst, which significantly disturbs 
the geomagnetic field, could cause significant load and 
generation loss, but permanent damage would be iso- 
lated. Multiple bursts would increase the disturbance. 
Nevertheless, based on the effects of a nominal EMP 
environment, a long-term blackout is not expected 
since major components such as power transformers 
are not likely to be damaged. 60 refs., 10 figs., 8 tabs. 


156,811 

DE91619204/GAR PC A03/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
— long period seismic data acquisition 
syste 

4 = Kolvankar, and D. S. Rao. 1990, 27p BARC- 


Ui 3 ae Only. 


This paper discusses the specifications and perform- 
ance of an eight channel long period seismic digital 
data acquisition system, which is developed and in- 
stalled at Seismic Array Station, Gauribidanur, Karna- 
taka State. The paper describes how these data in an 
unedited form are recorded on a single track of mag- 
netic tape inter-mittantly, which has resulted in record- 
ing of 50 days data on a single tapespool. A time index- 
ing technique which enables quick access to any de- 
sired portion of a recorded tape is also discussed. Typ- 
ical examples of long period seismic event signals re- 
corded by this system are also illustrated. Various ad- 
vantages, the system provides over the analog multi- 
channel instrumentation tape recording system, oper- 
ating at Seismic Array Station for th e last two dec- 
ades, are also discussed. (author). 7 figs. (Atomindex 
citation 22:019380) 


156,812 

DE91619534/GAR PC A03/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Agreement of 13 November 1990 between the Re- 
public of Malta and the International Atomic 
Energy Agency for the application of safeguards 
in connection with the a on the Non-Prolifera- 
tion of Nuclear Weapons. 

Nov 90, 45 IAEA-INFCIRC-387 

U.S. Sales nly. 


The document contains two parts. The first one stipu- 
lates the agreement of Malta to accept safeguards on 
all source or special fissionable material in all peaceful 
nuclear activities within its territory, under its jurisdic- 
tion or carried out under its control anywhere, for the 
exclusive purpose of verifying that such material is not 
diverted to nuclear weapons or other nuclear explosive 
devices. The second part specifies the procedures to 
be applied in the implementation of the Safeguards 
provisions of part |. (Atomindex citation 22:019877) 
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156,813 
DE91012611/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 





Low-background counting systems compared. 

H. S. Miley, R. L. Brodzinski, and J. H. Reeves. Apr 
91, 30p PI iL-SA-18699, CONF-910422-2 

Contract ACO6-76RL01830 

International topical conference on methods and appli- 
cations of radioanalytical chemistry Il (MARC-2), Kona, 
Hi (USA), 21-27 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 


A comparison of special low-background germanium 
counting systems used at the Pacific Northwest Labo- 
ratory will be presented. These vary from specially 
modified instruments in the laboratory to low-cosmic- 
exposure detectors operated deep underground. The 
underground detectors have copper cryostats com- 
pletely electroformed from low-background copper. 
Electroforming is a process anal is to zone refining 
in its ability to remove chemical impurities. Shielding 
techniques and their merit are compared as to difficulty 
and benefit. Active cosmic veto is directly compared to 
passive overburden shielding. Special attention i is paid 
to cosmic activation of the cryostat and the germanium 
Crystal itself. 7 refs., 6 figs., 1 tab. 


156,814 

DE91012928/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Recent developments and performance of survey 
instruments for the monitoring of weakly penetrat- 
ing radiations. 

K. L. Swinth, and D. R. Sisk. May 91, 36p PNL-SA- 
19322, CONF-9105118-1 

Contract ACO6-76RL01830 

Workshop on skin dosimetry: radiological protection 
aspects of skin irradiation, Dublin (Ireland), 13-15 May 
1991 ee by Department of Energy, Washing- 
ton, 


Dose rate monitoring for weakly penetrating radiation 
is often attempted by modifying conventionally de- 
signed survey meters. This has led to an understand- 
ing of the requirements for such monitoring, but has 
not resulted in commercially available instruments 
which utilize this knowledge. Survey instruments that 
have internal corrections for source geometry have 
also been developed. Spectrometers that separate 
beta radiation from photon radiation using coincidence 
techniques have been developed and are described. 
Contamination monitoring for some nuclides also in- 
volves monitoring of weakly penetrating radiation. 
Such monitoring requires the use of special counters 
and specialized techniques. 34 refs., 4 figs., 4 tabs. 


156,815 
DE91013873/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Improved inventory sample counter INVS Mod-lil. 
M. C. Miller, H. O. Menlove, A. Abdel-Halim, B. 
Hassan, and A. Kestleman. May 91, 25p LA-12112- 
M, ISPO-329 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


The Inventory Sample Coincidence Counter or INVS 
was developed for the passive assay of small plutoni- 
um samples by neutron coincidence counting. The 
INVS has been modified to enhance its performance. 
The new design can now be used with a glove box 
sample-well (in-line application) in addition to the 
standard at-line mode. counter has been designed 
to have more counting efficiency and be less sensitive 
to variations in sample position. These factors lead to 
a high degree of precision and accuracy in a given 
counting period. A calculational study was performed 
using the Los Alamos transport code MCNP to opti- 
mize the design parameters. The counter underwent 
performance testing and precalibration at Los Alamos 
and was then shipped to the Plutonium Fuel Produc- 
tion Facility in Japan where final calibration was done 
— mixed oxide powder and pellets. 9 refs., 8 figs., 7 
S. 


156,816 

DE91619348/GAR PC A03/MF A01 
Australian Radiation Lab., Melbourne. 

Calibration facility for radiation protection moni- 
tors in Australia-technical details. 

J. N. Hargrave, and P. D. Allen. Dec 89, 36p ARL/ 
TR-088 

U.S. Sales Only. 


The Australian Radiation Laboratory's facility provides 
accurately known exposure/air kerma rates from 
sealed gamma-ray sources. Instruments may be 
mounted on a rotatable table and their response 
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tested for angular dependence. The facility also in- 
cludes a calibrated 100 mi ionization chamber and 
electrometer. The chamber can be used in conjunction 
with an x-ray source to evaluate the performance of an 
instrument at relatively high exposure rates and at x- 
ray energies. The details of the equipment and its prac- 
tical use are provided. 9 refs., 2 tabs., 9 figs. (Atomin- 
dex citation 22:019606) 
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156,817 

DE90001138/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

N Reactor external events probabilistic risk as- 


sessment. 

J. T. Baxter. Oct 89, 20p WHC-SA-0753, CONF- 
8910192-14 

Contract ACO6-87RL10930 

DOE natural phenomena hazards mitigation confer- 
ence (2nd), Knoxville, TN (USA), 3-5 Oct 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An external events probabilistic risk assessment of the 
N Reactor has been completed. The methods used 
are those currently being proposed for external events 
analysis in NUREG-1150. Results are presented for 
the external hazards that survived preliminary screen- 
ing. They are earthquake, fire, and external flood. Core 
damage frequencies for these hazards are shown to 
be comparable to those for commercial pressurized 
water reactors. Dominant fire uences are de- 
scribed and related to 10 CFR 50, Appendix R design 
requirements. Potential remedial measures that 
reduce fire core damage risk are described including 
modifications to fire protection systems, procedure 
changes, and addition of new administrative controls. 
Dominant seismic sequences are described. The 
effect of non-safety support system dependencies on 
seismic risk is presented. 7 refs., 2 figs., 1 tab. (ERA 
citation 15:000505) 


156,818 

DE90001726/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Safety of present and future nuclear power plants. 
gay trip report, September 23, 1989-October 8, 


Hk Koute. 23 Oct 89, + A re 90001726 
Contract ACO2-76CHO00 

Sponsored by Geotnena 4 Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Scientific Programme held in parallel with the 
IAEA’s General Conference had as its theme “The 
New Generation of Nuclear Power.” | was asked by 
IAEA to deliver a paper during the programme on the 
meeting recently held in Chicago on “The Safety of 
Present and Future Nuclear Power Plants.” | did so. 
Along with Harold Finger, | had a conversation with Dr. 
N. Shteinberg, who is Deputy Chairman of the USSR 
State Committee for the Supervision of Nuclear Power 
Safety. This conversation is reported in detail in the 
body of the report. (ERA citation 15:001838) 


156,819 

DE91008575/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Methodology for evaluating the response of spent 

bos subjected to regulatory transportation acci- 
ents. 

P. R. Barrett, H. Foadian, R. J. James, Y. R. Rashid, 

and K. D. Seager. 1991, 22p SAND-90-3110C, 

CONF-910817-1 

Contract AC04-76DP00789 

International conference on structural mechanics in re- 

actor technology (11th), Tokyo Caper’. 18-23 Aug 

1991 — by Department of Energy, Washing- 

ton, 


Spent fuel shipping casks in the US are designed to 
withstand a hypothetical event of a 9-meter drop upon 
an neue target under the regulatory requirements 
of Part 71 of Title 10 of the Code of Federal Regula- 
tions (10CFR71). The fuel response under this dynam- 
ic impact event constitutes a pivotal role in the source 


156,822 


term assessment for spent fuel transport casks. The 
first step in evaluating the source term is the calcula- 
tion of the fuel rod dynamic response. This paper illus- 
trates an analysis me’ for deter- 
mining the mechanical response 

transport cask subjected to impact loading. The a. 
sis accounts for the structural interaction 

assemblies and basket, a pane =n mat oe 
ware and fuel rods. The load transfer paths from the 
cask to the fuel assemblies depend strongly on the 
drop orientation. The three possible drop orientations 
are: (1) side drop; (2) end rags and (3) corner drop 
(initial impact and slap down). 

simulation of th i 
and example applications are promo 2 refs., 6 figs. 


156,820 


DE91009037/GAR - A03/MF A01 


Sandia National Labs., Albuquerque, NM 
of bellows e expansion joi 


ment 

W. Wassef, L. Greimann, F. Fanous, and M. B. 
Parks. 1991, 17p SAND-90-2236C, CONES 910817-4 
Contract AC04-76DP00789 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo (J ), 18-23 Aug 
1991. Sponsored by Department of Energy, Washing- 


Failure of a containment building to perform its func- 
tion takes place when a leak path is formed. Bellows 
expansion joints, that are used at the tions 
where piping systems penetrate the containment 
structures, are one of the potential points of failure. In 
the event of a severe accident, they can be simulta- 
neously subjected to internal pressure, temperature 
and gross end displacements as the containment ex- 
periences large deformations. Current design and 
analysis criteria address bellows in only the small 
strain range. To understand its behavior during a 
severe accident, a universal bellows expansion joint in 
the Sequoyah containment vessel was analyzed for 
large displacements, and high pressures and tempera- 
tures. The bellows were ‘ed with a three-dimen- 
sional finite element model using the ABAQUS finite 
element code. The mode! included rigid surfaces and 
interface elements to model the interaction of the con- 
volutions as they touched each other. 3 refs., 6 figs. 


156,821 


DE91009190/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Experiments to determine the leakage behavior of 
re-unseating equipment hatches. 

. B. Parks, H. P. Walther, and L. D. Lambert. 1991, 
17p SAND-90-2235C, CONF-910817-5 
Contract ACO04-76DP00789 
International conference on structural mechanics in re- 
actor technology (11th), Tokyo a. 18-23 Aug 


1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


Under the core 6 of the United States Nuclear 
Regulatory Commission, Sandia National Laboratories 
is conducting several research programs to develop 
methods for estimating the ultimate pressure capacity, 

at elevated temperatures, of light water reactor con- 
tainment buildings. programs are collectively 
known as the Containment Integrity Programs. The de- 
veloped methods will be used to assess the perform- 

ance of containments in the highly unlikely event of a 
sever accident. A series of thirteen tests has been 
conducted to determine the leakage behavior of pres- 
sure-unseating equipment hatches. The tested un- 
seating equipment hatch is a part of the 1/6-scale rein- 
forced concrete containment model at Sandia. During 
the test series, the effect of the following parameters 
on leakage was observed: bolt preload -_ stiffness, 

gasket material, aging, and t y of 
the findings of this test program is provided bel covey i? 
increasing bolt preload and/or stiffness eff 

layed leakage to hi oud ioe wy levels; Ok rom doe 
was not significan’ by gasket material, 

aging, or test em Be: up x the gasket material 
degradation temperature, and (3) there is considerable 
margin between the leakage onset and unseating 
pressures up to the Lay pode material degradation tem- 
perature. 6 refs., 3 figs., 2 
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DE91009465/GAR PC A03/MF A01 
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Seismic fragility evaluation of unreinforced ma- 
sonry walis. 

Y. J. Park, C. H. Hofmayer, M. Reich, and S. K. Lee. 
1991, 17p BNL-45834, CONF-910817-7 

Contract ACO02-76CH00016 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo weet. 18-23 Aug 
—— by Department of Energy, Washing- 
on, DC. 


A practical analysis scheme to evaluate the seismic 
fragility of unreinforced masonry walls which are used 
to various places in older reactor facilities is presented. 
Among the several failure modes for such walls, the 
out-of-plane bending failure is considered to be a 
major risk contributor in seismic PRA studies. In order 
to evaluate this failure mode, the use of an equivalent 
linear approximation method is examined based on 
comparisons with available test data and nonlinear 
time history analyses. 6 refs., 4 figs., 3 tabs. 


156,823 

DE$1009548/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Comparison of pre-test analyses with the Sizewell- 
© ia scale prestressed concrete containment 
es 

R. A. Dameron, Y. R. Rashid, and M. B. Parks. 1991, 
17p SAND-90-2237C, CONF-910817-8 

Contract ACO04-76DP00789 

International conference on structural mechanics in re- 

actor technology (11th), Tokyo (Japan), 18-23 Aug 
1991 * by Department of Energy, Washing- 

ton, DC. 


This paper describes pretest analyses of a one-tenth 
scale model of the Sizewell-B prestressed concrete 
containment building. The work was performed by AN- 
ATECH Research Corp. under contract with Sandia 
National Laboratories (SNL). Hydraulic testing of the 
model was conducted in the United — by the 
Central Electricity Generating Board (CEGB). In order 
to further their understanding of containment behavior, 
the USNRC, through an agreement with the United 
Kingdom Atomic Energy Authority (UKAEA), also par- 
ticipated in the test program with SNL serving as their 
technical agent. The analyses that were conducted in- 
cluded two global axisymmetric models with “bonded” 
and “unbonded” analytical treatment of meridional 
tendons, a 3D quarter model of the structure, an axi- 
symmetric representation of the equipment hatch 
region, and local plan stress and r-(theta) models of a 
buttress. Results of these analyses are described and 
compared with the results of the test. A global hoop 
failure at midheight of the cylinder and a shear/bend- 
ing type failure at the base of the cylinder wall were 
both found to have roughly equal probability of occur- 
rence; however, the shear failure mode had higher un- 
certainty associated with it. Consequently, significant 
effort was dedicated to improving the modeling capa- 
bility for concrete shear behavior. This work is also de- 
scribed briefly. 5 refs., 7 figs. 


156,824 

DE$1009624/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

— material selection, modeling and test- 
ing. 

Wi. Clarke, J. C. Farmer, W. G. Halsey, and R. D. 
McCright. Feb 91, 19p UCRL-101877, CONF- 
900406-79 

Contract W-7405-ENG-48 

International topical meeting on high-level radioactive 
waste management (1st), Las Vegas, NV (USA), 8-12 
Apr 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 


Virtually all of the approximately 40,000 high-level nu- 
clear waste containers to be emplaced at Yucca 
Mountain must remain intact for 1000 years to satisfy 
Nuclear Regulatory Commission (NRC) regulation 10 
CFR Part 60. The container material must, therefore, 
be extremely stable in the repository environment. 
Work to date has consisted of literature, analytical, and 
experimental studies to evaluate six candidate alloys 
for the container material, following a design configu- 
ration specified in the Site Characterization Plan. The 
final container material will be selected when the site 
characterization is sufficiently completed. In addition, 
efforts are being expended to identify and/or develop 
models for predicting long-term material performance, 
and to conduct testing to assist in the selection proc- 
ess and to confirm the models. 11 refs., 4 figs., 1 tab. 
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DE91009852/GAR 
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PC A09/MF A02 


Sandia National Labs., Albuquerque, NM. 

Evaluation of impact limiter performance durin 
end-on and slapdown drop tests of a one-thir 
scale model storage/transport cask system. 

H. R. Yoshimura, D. R. Bronowski, W. L. Uncapher, 
S. W. Attaway, and V. |. Bateman. Dec 90, 200p 
SAND-89-1343, TTC-1015 

Contract AC04-76DP00789 

Includes 1 sheet of microfiche supplement. Sponsored 
by Department of Energy, Washington, DC. 


This report describes drop testing of a one-third scale 
model shipping cask system. Two casks were de- 
signed and fabricated by Transnuclear, Inc., to ship 
spent fuel from the former Nuclear Fuel Services West 
Valley reprocessing facility in New York to the Idaho 
National Engineering Laboratory for a long-term spent 
fuel dry storage demonstration project. As part of the 
NRC’s regulatory certification process, one-third scale 
model tests were performed to obtain experimental 
data on impact limiter performance during impact test- 
ing. The objectives of the testing program were to (1) 
obtain deceleration and displacement information for 
the cask and impact limiter system, (2) obtain dynamic 
force-displacement data for the impact limiters, (3) 
verify the integrity of the impact limiter retention 
system, and (4) examine the crush behavior of the lim- 
iters. Two 30-ft (9-m) drop tests were conducted on a 
mass model of the cask body and scaled balsa and 
redwood-filled impact limiters. This report describes 
the results of both tests in terms of measured decel- 
erations, posttest deformation measurements, and the 

eneral structural response of the system. 3 refs., 32 
igs. (ERA citation 16:021049) 


156,826 
DE91009916/GAR PC A03/MF AO1 
Oak Ridge National Lab., TN. 

Fracture mechanics assessment of PWR vessel in- 
tegrity incorporating dynamic crack arrest data 
above 220 MPa(radical)m. 

T. L. Dickson, and R. D. Cheverton. 1991, 17p 
CONF-910817-9 

Contract ACO05-840R21400 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo (Japan), 18-23 Aug 
1991 — by Department of Energy, Washing- 
ton, DC. 


The present rules and criteria regarding the PTS issue, 
as established by the US Nuclear dips mend Commis- 
sion (NRC), are the PTS rule (Code of Federal Regula- 
tions, 1985) and Nuclear a eng Guide 1.154 
(Regulatory Guide 1.154, 1987). The PTS rule specif- 
ics screening criteria in the form of limiting values of 
reference nil ductility temperature (RT(sub NDT)) of 
the reactor pressure vessel. Also, the PTS rule re- 
quires that a plant specific safety analysis must be per- 
formed for any plant that a utility seeks to operate 
beyond the screening criteria. Nuclear Regulatory 
Guide 1.154 provides guidance for utilities on how to 
perform the plant specific analysis. It references the 
IPTS study as an acceptable methodology for perform- 
ing the probabilistic fracture mechanics portion of the 
plant specific analysis and specifies that the frequency 
of vessel failure due to PTS shall not exceed 5 (times) 
10(sup (minus)6) failures per reactor year. Since the 
IPTS Program was completed, the Heavy Section 
Steel Technology (HSST) Program has conducted 
several large specimen fracture mechanics experi- 
ments which demonstrated that prototypical reactor 
pressure vessel steels are capable of arresting a crack 
propagating in the cleavage mode at fracture tough- 
ness values considerably above 220 MPa(radical)m, 
the implicit limit of the American Society of Mechanical 
Engineers (ASME) Code and the maximum value in- 
cluded in the IPTS studies. The purpose of this paper 
is to investigate the potential impact of the enhanced 
crack arrest data on the results of probabilistic fracture 
mechanics analyses. 12 refs., 5 figs. 


156,827 

DE91009920/GAR 

Oak Ridge National Lab., TN. 
Assessment of ductile fracture methodology 
based on applications to large-scale experiments. 
B. R. Bass, C. E. Pugh, J. Keeney-Walker, H. Schulz, 
and J. Sievers. 1991, 23p CONF-910817-11 

Contract AC05-840R21400 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo (Japan), 18-23 Aug 
1991 —_— by Department of Energy, Washing- 
ton, DC. 


A summary of the present status of the Project for 
Fracture Analysis of Large-Scale International Refer- 
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ence Experiment (FALSIRE) is oy Fracture assess- 
ments compiled from Project FALSIRE for five pres- 
surized-thermal-shock experiments are compared. 
Some observations are made concerning predictive 
capabilities of the fracture methodologies used in 
these assessments. 9 refs., 9 figs., 4 tabs. 


156,828 
DE91010572/GAR PC A03/MF A01 
Argonne National Lab., IL. 

TMI-2 Vessel Investigation Project (VIP) Metallurgi- 
cal Program. 

D. R. Diercks, and L. A. Neimark. Jun 90, 13p ANL/ 
CP-70999, CONF-9010185-27 

Contract W-31109-ENG-38 

Water reactor safety information meeting (18th), Rock- 
ville, MD (USA), 22-24 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


The TMI-2 Vessel Investigation Project (VIP) Metallur- 
gical Program is a part of the international TMI-2 
Vessel Investigation Project being conducting jointly 
by the US Nuclear Regulatory Commission and the Or- 
ganization for Economic Co-operation and Develop- 
ment (OECD). The overall project consists of three 
phases, namely (1) recovery of material samples from 
the lower head of the TMI-2 reactor, (2) examination 
and analysis of the lower head samples and the prepa- 
ration and testing of archive material subjected to a 
similar thermal history, and (3) procurement, examina- 
tion, and analysis of companion core material located 
adjacent to or near the lower head material. The spe- 
cific objectives of the ANL Metallurgical Program, 
which comprises a major portion of Phase 2, are to 
prepare metallographic and mechanical test specimen 
blanks from the TMI-2 lower head material, prepare 
similar test specimen blanks from suitable archive ma- 
terial subjected to the appropriate thermal processing, 
determine the mechanical properties of the lower 
vessel head and archive materials under the condi- 
tions of the core-melt accident, and assess the lower 
head integrity and margin-to-failure during the acci- 
dent. The ANL work consists of three tasks: (1) archive 
materials program, (2) fabrication of metallurgical and 
mechanical test specimens from the TMI-2 pressure 
vessel samples, and (3) mechanical property charac- 
terization of TMI-2 lower pressure vessel head and ar- 
chive material. (ERA citation 16:016958) 


156,829 
DE91011145/GAR PC A03/MF A01 
Oak Ridge Y-12 Plant, TN. 
Criticality evaluation of Oak Ridge Model DT-21 
ackaging with uranium metal. 
. A. Tollefson, and S. D. Moses. Jun 90, 38p Y/DD- 
456, CONF-900608-52 
Contract AC05-840S21400 
American Nuclear Society (ANS) annual meeting, 
Nashville, TN (USA), 10-14 Jun 1990. Sponsored by 
Department of Energy, Washington, DC. 


Shipments of fissile and radioactive materials are 
made in pack caging that is designed, fabricated, as- 
sembled, tested, procured, used, and maintained in 
accordance with the provisions cited below to protect 
the environment and the health and safety of the 
public and workers. This paper summarizes the critical- 
ity safety analysis of the packaging that was prepared 
in accordance with DOE Order 5610.1 for the Oak 
Ridge Y-12 Plant, Model DT-21 packaging for uranium 
metal. The DT-21 ery. with uranium metal meets 
the requirements of 10 CFR 71 and 49 CFR 100-178. 
The packaging consists of a stainless steel 133-1 (30- 
gal) drum, lignocellulosic fiberboard insulation, a stain- 
less steel inner container, fasteners, ethylene propyl- 
ene elastomeric O-rings, and — material. The 
contents may consist of up to 30 kg of uranium with a 
maximum of 18 kg (sup 235)U. 4 refs., 9 figs. 


156,830 
DE91011147/GAR 
Oak Ridge Gaseous Diffusion Plant, TN. 

Relationship of pressure to temperature rise in 
overfilled cylinders. 

E. J. Barber. 18 May 79, 11p K/ET-194 

Contract AC05-840T21400 

Sponsored by Department of Energy, Washington, DC. 
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Mild steel pressure vessels containing uranium hexa- 
fluoride are heated in 96-inch diameter autoclaves to 
allow the feed material to enter the gaseous diffusion 
process equipment for enrichment in the uranium 235 
isotope. For purposes of safety analysis it is necessary 
to establish the ability of the instrumentation to shut off 





the steam supply to the autoclave prior to cylinder rup- 
ture if the cylinder has been overfilled. To make this 
determination requires estimates of the rate of change 
of pressure with respect to change of temperature at 
constant volume as a function of the temperature at 
which the ullage disappears. The paper presents the 
calculations for the estimation of this rate of change 
for liquid uranium hexafluoride using the ratio of the 
coefficients of expansion and compressibility using 
empirical liquid density data and the Eyring equation of 
state for liquids. 5 figs. (MB) 


156,831 

DE91011441/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Analysis of heat and mass transport processes 
near an emplaced nuclear waste canister. Final 
report. 

Progress rept. 

C. Keller. 2 ro 90, 27p UCRL-CR-107060-Pt.2 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


A review has been performed of the models and ex- 
perimental plans for evaluation of the spent fuel canis- 
ter environment in a nuclear repository, e.g., the 
planned Yucca Mountain facilities. Special emphasis 
was placed on the relevance of the models and experi- 
ments to the 100 to 10,000 year prediction. The ques- 
tion was addressed whether one could justify testing in 
materials other than Yucca Mountain rock and obtain 
results in a relatively short time which would be rele- 
vant to the long time in Yucca Mountain. The paper 
discusses steam evolution in calculations and experi- 
ments, fracture models, possible measurements of rel- 
us) permeability, and long time scale effects. 5 figs. 


156,832 

DE91011457/GAR PC A03/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

TRASAX ‘90: An integrated transportation emer- 
gency response exercise program involving trans- 
uranic waste shipments. 

S. Kouba, G. G. Boyd, V. J. McClelland, and J. 
Everitt. 1991, 16p DOE/WIPP-90-055C, CONF- 
910270-53 

Contract AC04-86AL31950 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991. _ by Department of Energy, Washing- 
ton, DC. 


Over the last five years, the US Department of Energy 
(DOE), and several states and numerous local govern- 
ments have been preparing for the transportation of 
transuranic (TRU) waste to be shipped to the Waste 
Isolation Pilot Plant (WIPP) in southeastern New 
Mexico, near Carlsbad. Seven western states, repre- 
sented by the Western Governors’ Association (WGA), 
submitted a report to the US Congress that discussed 
the concerns of their constituents related to the trans- 
portation of TRU waste through their communities. 
One of the three major concerns identified was emer- 
gency preparedness. Initial funding to resolve con- 
cerns identified in the WGA report to Congress was 
provided by the US Department of Transportation. 
Upon receiving funding, lead states were assigned re- 
sponsibilities to devise programs aimed at increasing 
public confidence in the areas of most concern. The 
responsibility for emergency response readiness, as 
demonstrated through a program of training and re- 
sponding to simulated accident scenarios, was accept- 
ed by the state of Colorado. The state of Colorado laid 
out an exercise program which expanded upon the 
DOE training programs already offered to emergency 
responders along Colorado’s designated TRU-waste 
transportation corridor. The ongoing program included 
a full-scale field exercise staged in Colorado Springs 
and dubbed, ““TRANSAX ‘90.” 


156,833 
DE91011526/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Qualifications of and acceptance criteria for trans- 
porting special form radioactive material. 

. 18 Mar 91, 17p UCRL-JC-106840, 


Contract W-7405-ENG-48 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


A special form radioactive material is a radioactive ma- 
terial that is in an inert, insoluble, indispersible form 
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such that even in the event of an accident, it will not be 
dispersed into the environment in a way that could 
have an adverse impact on public health and safety. 
Methods of qualifying a special form radioactive mate- 
rial are discussed. Interpretation of acceptance criteria 
are proposed for the transportation of Type B quanti- 
ties of a special form radioactive material. 11 refs. 


156,834 

DE91011541/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Considerations for an active and passive scanner 
to assay nuclear waste drums. 

H. E. Martz, S. G. Azevedo, G. P. Roberson, D. J. 
Schneberk, and Z. M. Koenig. 8 Jun 90, 17p UCRL- 
JC-105265, CONF-9105166-2 

Contract W-7405-ENG-48 

American Society for Nondestructive Testing (ASNT) 
on industrial computed tomography conference (2nd), 
San Diego, CA (USA), 20-24 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Radioactive wastes are generated at many DOE lab- 
oratories, military facilities, fuel fabrication and enrich- 
ment plants, reactors, hospitals, and university re- 
search facilities. At all of these sites, wastes must be 
separated, packaged, categorized, and packed into 
some sort of container--usually 208-L (55-gal) drums-- 
for shipment to waste-storage sites. Prior to shipment, 
the containers must be labeled, assayed, and certified; 
the assay value determines the ultimate disposition of 
the waste containers. An accurate nondestructive 
assay (NDA) method would identify all the radioiso- 
topes present and provide a quantitative measurement 
of their activity in the drum. In this way, waste contain- 
ers could be routed in the most cost-effective manner 
and without having to reopen them. Currently, the most 
common gamma-ray method used to assay nuclear 
waste drums is segmented gamma-ray scanning 
(SGS) spectrometer that crudely measures only the 
amount of (sup 235)U or (sup 239)Pu present in the 
drum. This method uses a spatially-averaged, integrat- 
ed, emitted gamma-ray-intensity value. The emitted in- 
tensity value is corrected by an assumed constant-at- 
tenuation value determined by a spatially-averaged, 
transmission (or active) measurement. Unfortunately, 
this typically results in an inaccurate determination of 
the radioactive activities within a waste drum because 
this measurement technique is valid only for homoge- 
neous-attenuation or known drum matrices. However, 
since homogeneous-attenuation matrices are not 
common and may be unknown, other NDA techniques 
based on active and Passive CT (A&PCT) are under 
development. The active measurement (ACT) yields a 
better attenuation matrix for the drum, while the pas- 
sive measurement (PCT) more accurately determines 
the identity of the radioisotopes present and their ac- 
tivities. 9 refs., 2 figs. 


156,835 

DE91011718/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

On-line process failure diagnosis: The nece 
and a comparative review of the methodologies. 
|. S. Kim. 1991, 19p BNL-45947, CONF-910714-11 
Contract AC02-76CH00016 

International topical meeting on safety of thermal reac- 
tors, Portland, OR (USA), 21-25 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


Three basic approaches to process failure manage- 
ment are defined and discussed to elucidate the role of 
diagnosis in the operation of nuclear power plants. The 
rationale for the necessity of diagnosis is given from 
various perspectives. A comparative review of some 
representative diagnostic methodologies is presented 
and their shortcomings are discussed. Based on the 
insights from the review, the desirable characteristics 
from the review, the desirable characteristics of ad- 
vanced diagnostic methodologies are derived from the 
viewpoints of failure detection, diagnosis, and correc- 
tion. 11 refs. 


156,836 

DE91012650/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Fire performance of aged electrical cables. 

S. P. Nowlen. 1991, 19p SAND-91-0963C, CONF- 
910831-2 

Contract AC04-76DP00789 : , 
Biennial conference on reactor operating experience: 
international conference on nuclear power plant oper- 
ations (15th), Bellevue, WA (USA), 11-14 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 
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Sandia National Laboratories has performed a series 
of experiments under the sponsorship of the US Nu- 
clear Regulatory Commission (USNRC) to assess the 
fire performance of thermally aged electrical cables. 
Two measures of fire performance were evaluated, 
namely, (1) the vulnerability of cables to thermal 
damage and (2) the flammability of cables. In each 
case, direct comparisons were made between experi- 
ments involving unaged (i.e., new off the reel) cables 
and cables subjected to accelerated thermal aging. 
The results were evaluated from the perspective of fire 
risk. It was found that thermal aging did cause changes 
in the thermal damageability of the cables tested; how- 
ever, the changes observed are not considered risk 
significant. Large-scale fire tests demonstrated a clear 
decrease in material flammability due to thermal aging. 
Thus, it was concluded that the use of cable thermal 
damage and flammability information based on the 
testing of unaged cable samples is an acceptable risk 
assessment practice. Indeed, in the case of flammabil- 
ity, this is a conservative practice. 9 refs., 1 fig., 3 tabs. 
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DE91012803/GAR 
EG and G Idaho, Inc., Idaho Falls. 
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i evision 1. 
T. A. Thatcher. Jan 91, 59p EGG-SSRE-9473 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


This report documents the use of the risk-based man- 
agement system (RBMS) developed for the Advanced 
Test Reactor. This RBMS has been implemented to 
apply the probabilistic risk assessment (PRA) models 
and results to day-to-day management, operations, 
maintenance, and engineering decisions. Descriptions 
of ongoing improvements to the PRA and to the RBMS 
tools and methodologies will be added to the manual 
as they are completed. 10 refs., 7 tabs. 


156,838 
DE91012814/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Fails. 

Testing frequencies of safety related pumps and 
valves: PSA ives vs United States indus- 


try codes. 

J. H. Bickel. 1991, 269 EGG-M-91045, IAEA-SM- 
321/52, CONF-910613-1 

Contract ACO7-761D01570 

International symposium on the use of probablistic 
safety assessment for operational safety, Vienna (Aus- 
tria), 3-7 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


Nuclear power plant Probabilistic Safety Assessments 
(PSAs) quantitatively model the effects of different 
component failure rates, test frequencies, and repair 
outages. These items impact component and overall 
system reliability and this in turn impacts overall power 
piant safety levels. Uncertainties are recognized to 
exist in the failure rate and outage duration data and 
additionally in the overall models employed to predict 
component failure probabilities. This is particularly true 
when failure probabilities are extrapolated for long 
time intervals between tests. Despite these uncertain- 
ties, which are well recognized, PSA provides a mech- 
anism for identifying key risk significant components 
and estimating the effects of test frequency changes. 
If it is possible to optimize the testing frequencies of 
these components, component failure probabilities 
can be minimized. This reduces overall system un- 
availability and the probability of core damage. In 
cases where test frequencies cannot be adjusted di- 
rectly into an optimal range, it is at least useful to know 
where the existing test frequency lies relative to the 
optimal value. Because optimal test intervals have not 
been established based on actual experience data, it 
has not been possible for testing program developers 
to judge whether increases in test intervals will have a 
positive or negative effect on component unavailabil- 
ity. This paper: reviews the basic theory of optimal test 
intervals for periodically tested components, dis- 
cusses recent work which addresses the effects of 
operational data uncertainties, and demonstrates that 
based on actual operational reliability data, safety re- 
lated pumps and motor operated valves are not being 
overtested. 11 refs., 2 tabs. 
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Hanford codes and jargon. 

C. G. Stevenson. 3 Jul 50, 12p HW-18223 

Contract ACO6-76RL01830 

Declassified 4 June 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In accordance with HW Instructions Letter No. 135, 
Section 33, this list of codes and jargon has been com- 
piled by the Abstracting Unit of the Information Group 
to define terms which appear in Hanford Works corre- 
spondence and reports. It is recognized to be incom- 
plete in some respects, and will be subject to periodic 
revisions. Users of the list are cautioned that the mini- 
mum document classification indicated for each code 
does not in any way imply or approve similar reduction 
in the classification of information relating to uses, pro- 
duction rates, hazards, technological details, etc. 


156,840 


DE91013206/GAR 

Oak Ridge National Lab., TN. 
Criticality reference benchmark calculations for 
burnup credit using spent fuel isotopics. 

S. M. Bowman. Apr 91, 649 ORNL/M-1423 
Contracts AC05-840R21400, AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
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To date, criticality analyses performed in support of the 
certification of spent fuel casks in the United States do 
not take credit for the reactivity reduction that results 
from burnup. By taking credit for the fuel burnup, com- 
monly referred to as “burnup credit,” the fuel loading 
capacity of these casks can be increased. One of the 
difficulties in implementing burnup credit in criticality 
analyses is that there have been no critical experi- 
ments performed with spent fuel which can be used for 
computer code validation. In lieu of that, a reference 
problem set of fresh fuel critical experiments which 
model various conditions typical of light water reactor 
(LWR) transportation and storage casks has been 
identified and used in the validation of SCALE-4. This 
report documents the use of this same problem set to 
perform spent fuel criticality benchmark calculations 
by replacing the actual fresh fuel isotopics from the 
experiments with six different sets of calculated spent 
fuel isotopics. The SCALE-4 modules SAS2H and 
CSAS4 were used to perform the analyses. These cal- 
culations do not model actual critical experiments. The 
calculated k-effectives are not supposed to equal unity 
and will vary depending on the initial enrichment and 
burnup of the calculated spent fuel isotopics. 12 refs., 
11 tabs. (ERA citation 16:019690) 


156,841 


DE91013209/GAR 

EG and G Idaho, Inc., Idaho Falls. 
ATR Technical Specification Upgrade Program. 

R. T. McCracken, J. L. Durney, and G. A. Freund. 
1990, 7p EGG-M-90018 

Contract ACO7-761D01570 

American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reac- 
tors and irradiation facilities, Boise, ID (USA), 30 Sep - 
4 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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The Advanced Test Reactor (ATR) is a 250 MW, urani- 
um-aluminum fueled test reactor which began full 
power operation in 1969. The initial operation was con- 
trolled by an Operating Limits document based on the 
original Safety Analysis Report. Additional safety 
bases were later developed to support Technical 
Specifications which were approved and implemented 
in 1977. The Technical Specifications which were ini- 
tially developed with content and format specified in 
ANSI/ANS--15.1, “The Development of Technical 
Specifications for Research Reactors.” The safety 
basis documentation and the Technical Specifications 
have been updated as required to maintain them cur- 
rent with the ATR facility configuration. All revisions 
have been made with a content, format and style con- 
sistent with the original. A major, two-phase program 
to upgrade the content, format and style is in progress. 
This paper describes the first phase of this program. 
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Performance Indicator Program for US Depart- 
ment of Energy reactors and facilities. 

R. Sastry, J. R. Fielding, B. J. Snyder, J. Usher, and 
J. Boccio. 1991, 12p EGG-M-90286 

Contract ACO7-761D01570 

American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reac- 
tors and irradiation facilities, Boise, ID (USA), 30 Sep - 
4 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


The US Department of —_ (DOE) is developing a 
Performance Indicator (Pl) Program for all facilities. 
The objective is to periodically collect, statistically ana- 
lyze and present performance-related information in a 
concise and consistent format for DOE and safety of 
facility operations. A set of 14 DOE-Hq. defined Pl’s 
has been established after review of programs used by 
other organizations. Since July 1989, these Pl’s have 
been used in a trial program for eight diverse DOE fa- 
cilities. Electronic reporting is directly to the DOE 
Safety Performance Measurement System Computer. 
Results have demonstrated the feasibility and useful- 
ness of a DOE-wide P! Program and steps are being 
— to include all DOE facilities. 4 refs., 2 figs., 2 
tabs. 
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DE91013219/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Practical experience with software tools to assess 
and improve the quality of existing nuclear analy- 
sis and safety codes. 

N. H. Marshall, E. S. Marwil, S. D. Matthews, and B. 
J. Stacey. 1990, 22p EGG-M-90051, CONF-901039-1 
Contract ACO7-761D01570 

Nuclear simulation symposium and mathematical 
modeling workshop (2nd), Schliersee (Germany, F.R.), 
22-24 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


Large nuclear analysis and safety computer codes 
written more than five years ago pose a unique prob- 
lem from the standpoint of Software Quality Assurance 
(SQA). Most SQA techniques designed to manage the 
life cycle of new software development do not ade- 
quately address the risk factors of software developed 
before these methodologies were well-defined or prac- 
ticed. By defining the risks as related to factors such as 
correctness, reliability, maintainability, or portability, 
existing tools are used to assess these risks and pro- 
vide an indication of the quality of the software. Within 
the constraints of schedule and budget, we have ap- 
plied software tools and techniques to existing FOR- 
TRAN codes determining software quality metrics and 
improving the code quality. Specifically discussed are 
INEL experiences in applying pretty printers, cross-ref- 
erence analyzers, complexity analyzers, coverage 
analyzers, performance analyzers, and computer 
aided software engineering (CASE) tools and tech- 
niques. These have provided management with meas- 
ures of the risk potential for individual program mod- 
ules so that rational decisions can be made on re- 
source allocation. Selected program modules have 
been modified to reduce the complexity, achieve 
higher functional independence, and improve the code 
vectorization. 3 refs. 
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T. K. Burr, J. E. Dwight, and D. K. Morton. 1991, 16p 
EGG-M-90418, CONF-910602-43 

Contract ACO7-761D01570 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


The Idaho National Engineering Laboratory (INEL) has 
a history of more than 40 years devoted to the oper- 
ation of nuclear reactors designed for research and ex- 
periments. The Advanced Test Reactor (ATR) is one 
such operating reactor whose mission requires contin- 
ued operation for an additional 25 years or more. Since 
the ATR is approaching its design life of twenty years, 
life extension evaluations have been initiated. Of par- 
ticular importance are the associated high tempera- 
ture, high pressure loop piping system supporting in-- 
reactor experiments. Failure of this piping could chal- 
lenge core safety margins. Since regulatory rules for 
nuclear power plant life extension are only in the for- 
mulation stage, the current technical guidance on this 


subject provided by the Department of Energy (DOE) 
or the commercial nuclear industry is incomplete. In 
the interim, order to assure continued safe operation 
of this piping beyond its initial design life, a program 
has been developed to provide the necessary techni- 
cal justification for life extension. This paper describes 
a program that establishes Section 11 of the ASME 
Boiler and Pressure Vessel Code as the governing cri- 
teria document, retains B31.1 as the Code of record 
for Section 11 activities, specifies additional inservice 
inspection requirements more strict than Section 11, 
and relies heavily on flaw detection and fracture me- 
chanics evaluations. 18 refs., 2 figs. 
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Council of State Governments, Lombard, IL. Midwest- 
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Midwestern High-Level Radioactive Waste Trans- 
portation Project. List of available resources. 
Bibliography. 

T. Dantoin. May 91, 269 DOE/CH/10402-12 
Contract FC02-89CH10402 

Sponsored by Department of Energy, Washington, DC. 


This is a listing of documents pertaining to radioactive 
waste transportation. It includes documents on geo- 
thermal energy, energy use forecasting, and resources 
in addition to waste transportation. (SM) 
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DE91013469/GAR 

Hanford Works, Richland, WA. 
= associated with particles from process so- 
lutions. 

F. W. Albaugh. 18 May 48, 3p HW-9817 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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This research from May 1948 investigates alpha and 
beta activity levels associated with 20 micron diameter 
particles. These particles were derived from process 
solutions, and the research was performed at the Han- 
ford Reservation. (SM) 


156,847 


DE91013474/GAR PC A05/MF A01 
Interagency Nuclear Safety Review Panel. 

Reentry Subpanel Report for Galileo. 

A. W. Wilhite, W. H. Ailor, R. L. Baker, D. L. Blaylock, 
and G. L. Buckner. May 89, 87p INSRP-89-03 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The Galileo spacecraft contains approximately 48.64 
Ibm (22.06 kg) of plutonium dioxide fuel, (sup 
238)PuO(sub 2), which is contained in two Radioiso- 
tope Thermoelectric Generators (RTGs), plus an addi- 
tional 0.7575 Ibm (343.6 [tans of (sup 238)PuO(sub 
2) contained in 129 Light-Weight Radioisotope Heater 
Units (LWRHU) modules (each module contains 
0.0059 Ibm or 2.66 grams). The RTGs provide electri- 
cal power for the mission, and the LWRHUs are used 
to heat critical components. There are accident sce- 
narios during the launch and injection of the Galileo 
spacecraft towards Jupiter which could lead to inad- 
vertent reentry of the spacecraft into the Earth’s at- 
mosphere. Such reentries will subject the spacecraft 
to severe aerodynamic heating and deceleration 
loads. Although the spacecraft will be destroyed under 
such an accident scenario, the fuel containment 
system has been designed to protect the fuel from this 
environment and to prevent fuel release. Release of 
the (sup 238)PuO(sub 2) fuel by a severe launch pad 
or other accident could present a radiological hazard. 
The purpose of this document is to present an inde- 
pendent assessment of the reentry protection afforded 
by the containment system. This assessment has 
been performed by the Reentry Subpanel of the Inter- 
agency Nuclear Safety Review Panel (INSRP). INSRP 
has the responsibility of preparing an independent 
evaluation of the safety, from a radiological risk stand- 
point, of the Galileo mission, and incorporates inputs 
from the Reentry Subpanel and four other subpanels in 
its evaluation. 18 refs., 34 figs., 23 tabs. 
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DE91013490/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 





Electrochemical approach to predicting corrosion 
formance of container materials. 

. D. sy J. C. Farmer, and D. L. Fleming. Apr 
91, 17p UCRL-JC-104949, CONF-910435-87 
Contract W-7405-ENG-48 
Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


As part of the effort in determining the suitability of the 
Yucca Mountain site in Southern Nevada for emplace- 
ment of high-level nuclear waste in a repository, possi- 
ble failure modes of candidate waste package contain- 
er metallic materials are being investigated. Localized 
forms of corrosion such as pitting attack on the metal 
surface or attack in creviced areas are particularly per- 
nicious failure modes that may shorten the container 
lifetime. The pitting potential of nickel-rich Alloy 825 
are measured in chloride-containing solutions at differ- 
ent temperatures and adjusted to different pH values. 
The pitting potentials were determined by potentiodyn- 
amic polarization of Alloy 825 test specimens from the 
corrosion potential until a sharp increase in the elec- 
trochemical current indicated a breakdown of the pro- 
tective passive film on the metal surface. Results show 
that Alloy 825 is susceptible to pitting attack in aggres- 
sive electrolytes containing more than 10,000 ppm 
chloride at 90(degree)C and acicified to a pH value 
less than 2.5. 5 refs., 3 figs., 1 tab. 


156,849 

DE91013602/GAR PC A03/MF A01 

— Electric Co., Philadelphia, PA. Astro-Space 
iV. 

Final Safety Analysis Report 2 for the Galileo mis- 

sion. Executive summary. 

Aug 88, 44p DOE/ET/32043-T32 

Contract ACO01-79ET32043 

Sponsored by Department of Energy, Washington, DC. 

U.S. Sales Only. 


The General Purpose Heat Source Radioisotope Ther- 
moelectric Generator (GPHS-RTG) will be used as the 
prime source of electric power for the spacecraft on 
the Galileo mission. The use of radioactive material in 
these missions necessitates evaluations of the radio- 
logical risks that may be encountered by launch com- 
plex personnel and by the Earth’s general population 
resulting from postulated malfunctions or failures oc- 
curring in the mission operations. The purpose of the 
Final Safety Analysis Report 2 (FSAR 2) is to present 
the analyses and results of the latest evaluation of the 
nuclear safety potential of the GPHS-RTG as em- 
ployed in the Galiieo mission. This evaluation is an ex- 
tension of earlier work presented in the previous Final 
Safety Analysis Report (GESP 7200), and it represents 
the launch by the Space Shuttle/IUS vehicle. The |IUS 
stage has been selected as the vehicle to be used to 
boost the Galileo spacecraft into the Earth escape tra- 
jectory after the parking orbit is attained. The previous 
FSAR considered the Centaur upper stage which had 
been planned for use on Galileo for the 1986 mission. 
5 figs., 2 tabs. 


156,850 

DE91014259/GAR PC A03/MF A01 
Portsmouth Gaseous Diffusion Plant, OH. 

Nuclear criticality safety analysis for increased en- 
richment limit in 10-ton (48X) UF6 cylinders. 

R. W. Tayloe, T. C. Davis, A. W. Fentiman, H. 
Felsher, and R. L. Newvahner. 10 May 91, 47p 
POEF-T-3563 

Contract ACO5-76OR00001 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The current U(sup 235) enrichment limit for 48X 10-ton 
UF (sub 6) cylinders is 4.5 percent. This analysis exam- 
ined the nuclear criticality safety issues associated 
with increasing the average and maximum U(sup 235) 
enrichment limit in these 10-ton cylinders to 5.0 and 
5.25 percent, respectively. Operations analyzed in- 
cluded cylinder filling, storage, and cleaning. All 
UF(sub 6) withdrawal stations are currently approved 
for U(sup 235) enrichments of at least 5.0 percent. Au- 
toclaves are also currently approved for U(sup 235) 
enrichments up to 5.0 percent. Criticality safety in au- 
toclaves for sampling and transfer operations is ad- 
dressed in POEF-T-3544 “Autoclave Criticality Analy- 
sis.” Moderation control is currently required for all en- 
richments over 1.0 percent in large cylinders. As long 
as moderation control is maintained, the risks of a criti- 
cality accident are minimal for the increased enrich- 
ment. 10 refs., 8 figs. 12 tabs. (ERA citation 
16:019691) 
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DE91014395/GAR PC A24/MF A03 
Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 

Tiger Team Assessment of the Princeton Plasma 
Physics eh 
Mar 91, 572p DOE/EH-0165 


This report documents the Tiger Team Assessment of 
the Princeton Plasma Physics Laboratory (PPPL) con- 
ducted from February 11 to March 12, 1991. The PPPL 
is operated for the US Department of Energy (DOE) by 
Princeton University. The assessment was conducted 
under the auspices of the Headquarters, DOE, Office 
of Special Projects which is under the Assistant Secre- 
tary for Environment, Safety and Health. Activities of 
the Tiger Team Assessment resulted in identification 
of compliance findings or concerns and noteworthy 
practices and an analysis as to the root causes for 
noncompliance. The PPPL Tiger Team Assessment is 
one component of a larger, comprehensive DOE Tiger 
Team Assessment program for DOE facilities that will 
eventually encompass over 100 of the Department’s 
operating facilities. The objective of the initiative is to 
provide the Secretary with information on the compli- 
ance status of DOE facilities with regard to ES&H re- 
quirements; root causes for noncompliances; adequa- 
cy of DOE and contractor ES&H management pro- 
grams; response actions to address the identified 
problems areas; and DOE-wide ES&H compliance 
trends and root causes. (ERA citation 16:020341) 


156,852 

DE91619520/GAR PC A03/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Code of practice on the international transboun- 
dary movement of radioactive waste. 

Nov 90, 16p IAEA-INFCIRC-386 

U.S. Sales Only. 


This Code of Practice should serve as guidelines of the 
IAEA to the States for the development and harmoni- 
zation of policies and laws on the international trans- 
boundary movement of radioactive wastes. It relies on 
international standards for the safe transport of radio- 
active material and the physical protection of nuclear 
material, as well as the standards for basic nuclear 
safety and radiation protection and radioactive waste 
management; it does not establish separate guidance 
in these areas. Furthermore, this Code, which is advi- 
sory, does not affect in any way existing and future ar- 
rangements among States which relate to matters 
covered by it and are compatible with its objectives. 
(Atomindex citation 22:019860) 
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DE88012623/GAR PC A10/MF A02 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projektgruppe Andere Entsorgungstechni- 
ken. 

Direct disposal of spent nuclear fuel. 

W. Bechthold, K. D. Closs, U. Knapp, and R. Papp. 
1987, 207p EUR-11268, ISBN 1-85333-079-5 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This book describes current technologies and political 
approaches to the disposal at spent nuclear fuels in 
Europe. The eight chapters include discussions of the 
characterization of spent fuels; spent fuel conditioning, 
transport and disposal, foreign site characterization, 
and special topics. 


156,854 
DE89017591/GAR PC A10/MF A02 
Oak Ridge National Lab., TN. 

Study of thermal and hydraulic phenomena ac- 
companying a rapid power excursion on a heating 
channel. 

Thesis (Ph.D). 

M. Nyer. 1989, 224p ORNL/TR-89/34 

Contract AC05-840R21400 

Translation source information not available, Thesis. 
Submitted to University of Grenoble, France. 

Portions of this document are illegible in microfiche 
products. 


This document provides a study of power excursion 
phenomena and is divided into five sections. In the first 
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chapter a summary of the principal research conduct- 
ed world-wide on the thermal and hydrodynamic as- 
pects of power excursions actualized either in the re- 
actors or on installations outside of the pile is provided. 
In a second chapter, on the basis of the bibliographic 
study conducted previously, the characteristics and 
performance that an installation capable of correctly 
simulating a power excursion are indicated and the ex- 
perimental device designed and developed is de- 
scribed with emphasis on the measurement methods 
used. In the third chapter the principal experimental re- 
sults obtained, as well as their physical interpretation, 
are given. In the fourth chapter a simplified theoretical 
model that makes it possible to determine the manner 
of variation of the phenomena observed during our ex- 
periments is proposed, and in the fifth chapter what 
our study has added tc the understanding of the phe- 
nomena that arise during a power excursion and the 
direction that the research should be continued is dis- 
cussed. 38 refs., 69 figs. 


156,855 

DE91008623/GAR PC A21/MF A03 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

WIPP Project Records Management Handbook. 
Revision 1. 

Jan 91, 494p DOE/WIPP-89-013-Rev.1 

Contract AC04-86AL31950 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Waste Isolation Pilot Plant (WIPP) Records Man- 
agement Handbook provides the WIPP Project 
Records Management personnel with a tool to use to 
fulfill the requirements of the WIPP Records Program 
and direct their actions in the important area of records 
management. The handbook describes the various 
project areas involved in records management, and 
how they function. The handbook provides the require- 
ments for Record Coordinators and Master Record 
Center (MRC) personnel to follow in the normal course 
of file management, records scheduling, records turn- 
over, records disposition, and records retrieval. More 
importantly, the handbook provides a single reference 
which encompasses the procedures set fourth in DOE 
Order 1324.2A, “Records Disposition” ASME NQA-1, 
“Quality Assurance Program Requirements for Nucle- 
ar Facilities” and DOE-AL 5700.6B, “General Oper- 
ations Quality Assurance.” These documents dictate 
how an efficient system of records management will 
be achieved on the WIPP Project. (ERA citation 
16:022321) 


156,856 
DE91011428/GAR PC A03/MF A01 
IT Corp., Carisbad, NM. 

Evolution of hydrologic systems and brine geo- 
chemistry in a deforming salt medium: Data from 
WIPP brine seeps. 

D. E. Deal, and W. M. Roggenthen. 1991, 25p DOE/ 
WIPP-90-040C, CONF-910270-52 

Contract AC04-86AL31950 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 —— by Department of Energy, Washing- 
ton, DC. 


The Brine Sampling and Evaluation Program (BSEP) is 
a formalized continuation of studies that began in 1982 
as part of the Site Validation Program. The program 
was established in 1985. The mission was to docu- 
ment and investigate the origins, hydraulic characteris- 
tics, extent, and composition of brine occurrences in 
the Permian Salado Formation and the seepage of that 
brine into the WIPP excavations. This document fo- 
cuses on the cumulative data obtained from the BSEP. 
The overall activities of the BSEP described and quan- 
tified the brine. It includes documentation and study of 
brine inflow into boreholes in the facility. The BSEP in- 
vestigated the occurrence and development of brine 
weeps, crusts, and brine geochemistry. The presence 
of salt-tolerant bacteria in the workings was recorded 
and their possible interactions with experiments and 
operations, was assessed. The formation properties 
associated with the occurrence of brine was character- 
ized. The determination of formation properties includ- 
ed the water content of various geologic units, direct 
examination of these units in boreholes using a video 
camera system, and measurement of electrical proper- 
ties relatable to the brine contents. Modeling exam- 
ined the interaction of salt deformation near the work- 
ings and the flow of brine through the deforming rocks. 
34 refs. 
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DE91011481/GAR PC A03/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

Design and construction one associated with 
sealing of a repository in sa 

R. Cook, and J. Case. 1991, 27D DOE/WIPP-90- 
030C, CONF-910270-48 

Contract ACO4-86AL31950 

Waste management ‘91, Tucson, AZ (USA), 24-28 Feb 
1991 o_o by Department of Energy, Washing- 
ton, 


The isolation of radioactive wastes in geologic reposi- 
tories requires that man-made penetrations such as 
shafts, tunnels and boreholes are adequately sealed. 
This paper presents the current design and construc- 
tion issues for sealing a repository in salt and outlines 
some proposed solutions. The sealing components in- 
clude shaft seals, tunnel seals, panel seals, and dis- 
posal room backfill. The performance requirements 
and construction constraints determine the types of 
materials selected and their necessary properties. The 
current issues of interest include: (1) selection of mate- 
rials for rigid bulkheads used to promote recovery of 
the disturbed zone permeability; (2) the selection of 
bulkhead geometry to cutoff flow through more perme- 
able zones, or zones where recovery of the backfill 
properties occurs more slowly or not at all; and (3) the 
interaction of fluids with hazardous wastes with brine 
and, subsequently, with seal materials that might affect 
seal material longevity. 19 refs., 5 figs., 1 tab. 


156,858 

DE91011791/GAR 

Hanford Works, Richland, WA. 
Increases of decay time for irradiated metal. 

13 Apr 46, 1p HW-9511 

Contract ACO6-76RL01830 

Declassified 26 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 
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Short communication. 


156,859 

DE91012027/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Spent fuel waste form characteristics: Grain and 
fragment size statistical dependence for dissolu- 
tion response. 

R. B. Stout, H. Leider, H. Weed, S. Nguyen, and W. 
McKenzie. Apr 91, 34p UCRL-JC-104931, CONF- 
910435-72 

Contract W-7405-ENG-48 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


The Yucca Mountain Project of the US Department of 
Energy is investigating the suitability of the unsaturat- 
ed zone at Yucca Mountain, NV, for a high-level nucle- 
ar waste repository. All of the nuclear waste will be en- 
closed in a container package. Most of the nuclear 
waste will be in the form of fractured UO(sub 2) spent 
fuel pellets in Zircaloy-clad rods from electric power 
reactors. If failure of both the container and its en- 
closed clad rods occurs, then the fragments of the 
fractured UO(sub 2) spent fuel will be exposed to their 
surroundings. Even though the surroundings are an 
unsaturated zone, a possibility of water transport 
exists, and consequently, UO(sub 2) spent fuel disso- 
lution may occur. A repository requirement imposes a 
limit on the nuclide release per year during a 10,000 
year period; thus the short term dissolution response 
from fragmented fuel pellet surfaces in any given year 
must be understood. This requirement necessitates 
that both experimental and analytical activities be di- 
rected toward predicti + bree relatively short term dis- 
solution response of UO(sub 2) spent fuel. The short 
term dissolution response involves gap nuclides, grain 
boundary nuclides, and grain volume nuclides. Analyti- 
cal expressions are developed that describe the com- 
bined geometrical influences of grain boundary nu- 
clides and grain volume nuclides on the dissolution 
rate of spent fuel. 7 refs., 1 fig. 
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DE91012030/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
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Analysis of plutonium and uranium volatilities from 
mixed wastes in the molten salt processor. 

O. H. Krikorian. 22 Mar 91, 33p UCRL-JC-106163, 
CONF-9103169-1 

Contract W-7405-ENG-48 

1991 incineration conference, Knoxville, TN (USA), 13- 
17 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


Rockwell International has conductd a series of 
bench-scale molten salt processor tests on oxidation 
of simulated laboratory mixed waste materials to 
evaluate the retention of radionuclides such as Pu, U, 
|, Ru, Eu, Sr, and Cs in the molten salt bath of proces- 
sor, and to obtain process information for designing a 
large-scale molten salt processor for mixed wastes. It 
is in the purpose of this report to apply thermodynamic 
methods to assess the volatility of plutonium and ura- 
nium in the molten salt processor, especially in regard 
to identifying the types and amounts of volatilizing plu- 
tonium and uranium species, and comparing these 
with the observed amounts of plutonium and uranium 
— downstream of the processor. 15 refs., 2 figs., 6 
tabs. 
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DE91012110/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Selection of molten salt compositions for bench- 
scale molten salt processor tests. 

O. H. Krikorian. 22 Apr 91, 28p UCRL-ID-107091 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Selections are made of molten salt compositions for 
use in upcoming bench-scale molten salt processor 
tests. The selections are based on several criteria: (1) 
the melts should be primarily carbonate salts to pro- 
vide a high capacity for gettering of chlorine from or- 
ganic chlorides being processed in the bath, (2) melt- 
ing points of the bath should be sufficiently low to oper- 
ate the process in the 600--700(degree)C range, and 
(3) volatilities of chloride salts and HCi(g) from the melt 
should be low. Phase diagram and volatility data are 
presented showing how the compositional variation af- 
fects the above criteria. For use at a bath temperature 
of 700(degrees)C, molten salt compositions (in mole 
%) are selected as either 0.50 Na(sub 2)CO(sub 3), 
0.43 K(sub 2)CO(sub 3), 0.07 Li(sub 2)CO(sub 3) or 
0.50 Na(sub 2)CO(sub 3), 0.40 K(sub 2)CO(sub 3), 
0.10 KCI. For a bath temperature of 600(degrees)C, 
the selected composition is 0.40 Na(sub 2)CO(sub 3), 
0.41 K(sub 2)CO(sub 3), 0.19 Li(sub 2)CO(sub 3). 7 
refs., 8 figs., 1 tab. 
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DE91012369/GAR PC A05/MF A01 
Sandia National Labs., Albuquerque, NM. 

Quality assurance procedures for computer soft- 
ware supporting performance assessments of the 
Waste Isolation Pilot Plant. 

R. P. Rechard, P. J. Roache, R. L. Blaine, A. P. 
—— and D. K. Rudeen. Apr 91, 8383p SAND-90- 
124 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This document presents the quality assurance (QA) 
philosophy and procedures for software used by the 
Performance Assessment Division of the Nuclear 
Waste Technology Department (NWTD) of Sandia Na- 
tional Laboratories, which directly supports the Waste 
Isolation Pilot Plant (WIPP). Software procedures de- 
scribed herein will be incorporated into the general 
Performance Assessment Quality Assurance Proce- 
dures (QAP 2-2) and will apply to all Sandia and Sandia 
contractor activities related to Performance Assess- 
ment (except where the contractor has its own NWTD- 
approved QA procedures). This report presented the 
philosophy behind the QA procedures, provides the 
standards adopted for Performance Assessment soft- 
ware, discusses the implementation of these stand- 
ards, and summarizes the software executive pack- 
age, CAMCON, which aids in implementing the stand- 
ards. 24 refs., 6 figs., 5 tabs. (ERA citation 16:019383) 
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DE91012419/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 


Lessons learned from applying externai input to 
DOE policy decision making. 

R. M. Imholz, T. B. Hindman, and D. M. Brubaker. 
1990, 12p CONF-900977-12 

Contract FG02-88DP48058 

Spectrum ‘90: American Nuclear Society (ANS) inter- 
national meeting on radioactive waste technologies, 
decontamination, and hazardous wastes, Knoxville, 
TN (USA), 30 Sep - 4 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Short communication. 
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DE91012487/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Sequential separation of actinide elements from 
highly radioactive Hanford waste by ion exchange 
methods. 

Le Maiti, J. H. Kaye, and A. E. ey Apr 91, 
25p PNL-SA-18863, CONF-9104 

Contract ACO6-76RL01830 

International topical conference on methods and appli- 
cations of radioanalytical chemistry |I (MARC-2), Kona, 
HI (USA), 21-27 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 


A simple, rapid method has been developed for the 
sequential separation of actinide elements from sam- 
ples with high salt content such as these resulting from 
efforts to characterize Hanford storage tank waste. 
Actinide elements in 9M HC1 solution are introduced 
into an anion exchange column. U(VI), Np(IV) and 
Pu(IV) are retained on the column while Ami(IIl) passes 
through. Plutonium is eluted first, reductively; after 
which neptunium and then uranium are eluted with 
mixtures of HC1 and HF. The Amilil) is purified by 
= exchange in a nitric acid system. 14 refs., 2 
tabs. 


156,865 

DE91012504/GAR 

Oak Ridge National Lab., TN. 
Proposed Regulatory Guide basis for spent fuel 
decay heat. 

O. W. Hermann, C. V. Parks, and J. P. Renier. 1991, 

19p CONF-910435-79 

Contract AC05-840R21400 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las a s, NV (USA), 28 Apr - 3 May 1991. 

Sponsored by Department of Energy, Washington, DC. 


A proposed revision to Regulatory Guide 3.54, “Spent 
Fuel Heat Generation in an Independent Spent Fuel 
Storage Installation” has been developed for the US 
Nuclear Regulatory Commission. The proposed revi- 
sion includes a data base of decay heat rates calculat- 
ed as a function of burnup, specific power, cooling 
time, initial fuel (sup 235)U enrichment and assembly 
type (i.e., PWR or BWR). Validation of the calculational 
method was done by comparison with existing meas- 
ured decay heat rates. Procedures for proper use of 
the data base, adjustment formulae accounting for ef- 
fects due to differences in operating history and initial 
enrichment, and a defensible safety factor were de- 
rived. 15 refs., 6 tabs. 
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DE91012615/GAR PC A04/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

a of US program for disposal of spent nuclear 
ue 

R. |. Smith. Apr 91, 54p PNL-SA-19327, CONF- 

9104160-1 

Contract ACO6-76RL01830 

International seminar on the management of spent nu- 

clear fuel, London (UK), 29-30 Apr 1991. Sponsored 

by Department of Energy, Washington, DC. 


In this paper, a brief history of the United States’ pro- 
gram for the disposal of spent nuclear fuel (SNF) and 
the legislative acts that have guided the program are 
discussed. The current plans and schedules for begin- 
ning acceptance of SNF from the nuclear utilities for 
disposal are described, and some of the development 
activities supporting the program are discussed. And 
finally, the viability of the SNF disposal fee presently 
paid into the Nuclear Waste Fund by the owners/gen- 
erators of commercial SNF and high-level waste 
(HLW) is examined. 12 refs., 9 figs. 
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DE91012727/GAR PC A03/MF A01 





Battelle Pacific Northwest Labs., Richland, WA. 

Unsaturated flow through a variable aperture frac- 

ture in Topopah Spring welded tuff. 

J. L. Smoot, S. K. Wurstner, and M. D. Freshley. May 

91, 16p PNL-SA-19033, CONF-910435-82 

Contract ACO6-76RL01830 

Annual American Nuclear Society (ANS) international 

high level radioactive waste management conference 
2nd), Las V » NV (USA), 28 Apr - 3 May 1991. 
ponsored by Department of Energy, Washington, DC. 


The role of fractures in unsaturated flow through 
welded and nonwelded tuffaceous rocks is a funda- 
mental question being addressed in performance as- 
sessment activities for the Yucca Mountain Project. A 
computer simulation test case was devised to investi- 
= fracture-matrix interactions for a meter-scale 

lock of Topopah Spring welded tuff. A data set pro- 
duced by a laser scan of an actual fracture was used to 
generate the fracture geometry of a three-dimensional 
model. Simulation results indicate that pulses of water 
input to the top of the fracture produce gradients of 
flow down the fracture and into the matrix. The rate 
and extent of the advance appear to be influenced by 
the ambient saturation in the matrix. At 90% matrix 
saturation, an infiltration pulse of 1 cm water in 1 h 
increased the pressure head by 250 cm. The wetting 
front penetrated approximately 3 cm vertically and less 
than 0.5 cm horizontally. 8 refs; 3 figs; 2 tabs 


156,868 

DE91012728/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Fission product behavior durin 
loss-of-power transient in the ATR. 

J. P. Adams, and M. L. Carboneau. 1990, 19p EGG- 
M-90060, CONF-900917-39 

Contract ACO7-761D01570 

American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reac- 
tors and irradiation facilities, Boise, ID (USA), 30 Sep - 
4 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The fission product behavior during a postulated loss- 
of-power induced loss-of-flow accident in the Ad- 
vanced Test Reactor has been analyzed. This includ- 
ed analysis of the fission product inventory in the fuel 
prior to accident initiation, release of the fission prod- 
ucts from the fuel into the reactor vessel during core 
melt, the probable chemical forms, and transport of 
the fission products from the core through the reactor 
vessel and existing piping to the open confinement. In 
addition to a “best-estimate” analysis of fission prod- 
uct behavior, a series of analyses was performed to 
determine the sensitivity of fission product release to a 
number of parameters including steam flow rate, 
(structural) aluminum oxidation, and initial aerosol size. 
The analysis indicates that the volatile fission products 
(excluding the noble gases) will be transported on aer- 
osols. Approximately 40% of the initial inventories of 
volatile fission products will be deposited within either 
the reactor vessel or the intact piping in the confine- 
ment and 60% of the inventory will be released into 
the open confinement. 15 refs., 2 figs., 3 tabs. 
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DE91012735/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Laboratory characterization and vitrification of 
Hanford radioactive high-level waste. 

J. M. Tingey, M. L. Elliott, D. E. Larson, and E. V. 
Morrey. May 91, 42p PNL-SA-19458, CONF-910430- 
6 


Contract AC06-76RL01830 

Annual — and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


Radioactive high-level wastes generated at the De- 
partment of Energy’s Hanford Site are stored in under- 
ground carbon steel tanks. Two double-shell tanks 
contain neutralized current acid waste (NCAW) from 
the reprocessing of irradiated nuclear fuel in the Pluto- 
nium and Uranium Extraction (PUREX) Plant. The 
tanks were sampled for characterization and waste im- 
mobilization process/product development. The high- 
level waste generated in PUREX was denitrated with 
sugar to form current acid waste (CAW). The CAW was 
“neutralized” to a pH of approximately 14 by adding 
sodium hydroxide to reduce corrosion of the tanks. 
This “neutralized” waste is called Neutralized Current 


Acid Waste. Both precipitated solids and liquids are 
stored in the NCAW waste tanks. The NCAW contains 
small amounts of plutonium and most of the fission 
— and americium from the irradiated fuel. 

ICAW also contains stainless steel corrosion prod- 
ucts, and iron and sulfate from the ferrous sulfamate 
reductant used in the PUREX process. The NCAW will 
be retrieved, pretreated, and immobilized prior to final 
disposal. Pretreatment consists of water washing the 
precipitated NCAW solids for sulfate and soluble salts 
removal as a waste reduction step prior to vitrification. 
This waste is expected to be the first waste type to be 
retrieved and vitrified in the Hanford Waste Vitrification 
Plant (HWVP). A characterization plan was developed 
that details the processing of the small-volume NCAW 
samples through retrieval, pretreatment and vitrifica- 
tion process steps. Physical, rheological, chemical, 
and radiochemical properties were measured thi h- 
out these process steps. The results of nonradioactive 
simulant tests were used to develop appropriate pre- 
treatment and vitrification process steps. The process- 
- and characterization of simulants and actual 
NCAW tank samples are used to evaluate the -— 
ation of these processes. 3 refs., 1 fig., 4 tabs. (ERA 
citation 16:019764) 


156,870 
DE91012769/GAR PC A05/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Uranium Task Force final report. Part 1, Site sum- 
mary; Part 2, Recommendations. 

Progress rept. 

Mar 91, 82p EGG-LLW-9599 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


Site-specific data on the management of uranium of 17 
facilities have been assembled and analyzed to devel- 
Op a comprehensive report on uranium processes, 
treatment, storage, and disposal on a Department of 
Energy-wide basis. By integrating a variety of waste 
generation sources, treatment processes, storage fa- 
cilities, and disposal options, this waste management 
system study aims to effectively characterize and 
evaluate the performance and effectiveness of the 
total Department of Energy system for the mana 
ment of uranium, as well as the individual sites. 7 refs., 
7 figs., 2 tabs. 


156,871 

DE91012874/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Controlling the description of a high-level radioac- 
tive waste isolation system. 

D. B. Shipler, and C. F. Zumba. May 91, 18p PNL- 
SA-18929, CONF-910435-81 

Contract AC06-76RL01830 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las hy NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


Control of large, complex, regulation-driven programs 
using traditional management methods has not been 
wholly effective. What is needed is a rigorous yet flexi- 
ble method that is amenable to controlling the design 
of engineered and natural subsystems while an under- 
standing of the natural subsystem is under investiga- 
tion. The key to developing such a methodol is 
controlling the known and predicted model of the 
system. Regulatory, engineering, and scientific needs 
can be successfully met and controlled by maintaining 
a current model of the system as new information is 
obtained, as new investigative plans are developed, 
= as physical changes are made to the system. 2 
igs. 


156,872 

DE91012923/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Effects of spent fuel aging on repository disposal 
requirements. 

R. W. McKee, K. |. Johnson, H. D. Huber, and M. C. 
Bierschbach. Jan 91, 22p PNL-SA-18765, CONF- 
910435-83 

Contract ACO6-76RL01830 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


A study has been carried out to analyze the effects of 
extended spent fuel aging on spent fuel disposal re- 
quirements. The analysis considers additional spent 
fuel aging up to a maximum of 50 years relative to the 
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curr ned 2010 r i . As of 
the = epository startup. part 


an energy levelized mix of spent fuel to the repository 
each year either di from the reactors or from a 
Monitored Retrievable Storage (MRS) facility and the 
feasibility of representing the complex spent fuel mix- 
ture received by the repository by simply the 


to accrue if the repository startup is delayed for at least 
another 50 years, when the average spent fuel age 
would be 78 years. 12 refs., 6 figs., 7 tabs. (ERA cita- 
tion 16:019752) 


156,873 
DE91012924/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

of cost effective waste manage- 


ment receipt rates. 

R. W. McKee, and H. D. Huber. Jan 91, 20p PNL- 
SA-18764, CONF-910435-84 

Contract AC06-76RL01830 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las V , NV (USA), 28 Apr - 3 May 1991. 
Sponsored ty Dapertuent of Energy, Washington, DC. 


A comprehensive logistics and cost analysis has been 
carried out to determine if there are potential benefits 
to the high-level waste management system for receipt 
rates oO than the current 3000 MTU/yr design- 
basis. The analysis includes both a Repository-Only 
System and a Storage-Only System. Repository start- 
up dates of 2010 and 2015 and MRS startup dates of 
1988 and three years prior to the repository have been 
evaluated. Receipt rates ranging from 1,500 to 6, 000 
MTU/yr have been considered. Higher receipt rates 

to be economically justified, for either system, 
minimum costs are found at a repository receipt rate of 
6000 MTU/yr. However, the MRS receipt rate for mini- 
mum system costs depends on the MRS startup date. 
With a 1988 MRS and a 2010 repository, the added 
cost of providing the MRS is offset by at-reactor stor- 
age cost reductions and the total system cost of $10.0 
billion is virtually the same as for the repository- only 
system. 9 refs., 8 figs., 3 tabs. 


156,874 
DE91012975/GAR PC A04/MF A01 
Hanford Works, Richland, WA. 

Chemical Technology 
Unit. Progress 


report, May 1952. 
F. W. Woodfield. 31 May 52, 53p HW-24641 
Contract AC06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This report is a May 1952 progress report from the 
Hanford Reservation concerning the process perform- 
ance of the uranium and plutonium recovery process- 
es. 


156,875 
DE91012995/GAR PC A06/MF A01 
Oak Ridge National Lab., TN. 

of a flow sheets for upgrade 
of the Process Waste Treatment 
S. M. Robinson. Apr 91, 119p ORNL/TM-10576 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


Improved chemical precipitation and/or ion-exchange 
(IX) methods are eg TE a at the Oak Ridge 
National Laboratory (ORNL) in an effort to reduce 
waste ation at the Process Waste Treatment 
Plant ( P). A wide variety of screening tests were 
performed on potential precipitation techniques and IX 
materials on a laboratory scale. Two of the more prom- 
ising flow sheets have been tested on pilot and full 
scales. The data were modeled to determine the oper- 
ating conditions and waste generation at plant-scale 
and used to develop potential flow sheets for use at 
the PWTP. Each flow sheet was evaluated using 
future-valve economic analysis and performance rat- 
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ings (where numerical values were assigned to costs, 
process flexibility and simplicity, stage of development, 
waste reduction, environmental and occupational 
safety, post-processing requirements, and final waste 
form). The results of this study indicated that several 
potential flow sheets should be considered for further 
development, and more detailed cost estimates 
should be made before a final selection is made for 
upgrade of the PWTP. 19 refs., 52 figs., 22 tabs. 


156,876 

DE91013170/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Spent nuclear fuel discharges from US reactors 


1989. 
20 Feb 91, 197p SR/CNEAF-91-01 


The Energy Information Administration (EIA) of the US 
Department of Energy (DOE) administers the Nuclear 
Fuel Data survey, Form RW-859, which collects data 
on every fuel assembly irradiated in commercial nucle- 
ar reactors operating in the United States, as well as 
current inventories and storage capacities of those re- 
actors. These data are considered in the design and 
operation of the equipment and facilities that will be 
used by DOE for the future acceptance, transport, and 
disposal of all spent fuel. The information presented in 
this report summarizes the detailed data collected on 
the Nuclear Fuel Data, Form RW-859, and identifies 
trends in burnup and enrichment that are evident in the 
data. This report focuses on commercial light-water re- 
actor (LWR) spent nuclear fuel reported as discharged 
as of December 31, 1989. 2 figs., 15 tabs. 


156,877 

DE91013223/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

US program for management of spent nuclear fuel. 
R. |. Smith. Apr 91, 19p PNL-SA-19567, CONF- 
9104260-1 

Contract ACO6-76RL01830 

International Atomic Energy Agency (IAEA) advisory 
group meeting on strategies, options, and trends in 
spent fuel management, Vienna (Austria), 15-18 Apr 
1991 _— by Department of Energy, Washing- 
ton, DC. 


The basic policy for management of spent nuclear fuel 
(SNF) and high- level waste (HLW) in the United States 
is storage, followed by disposal in a geologic reposi- 
tory. In 1980, following preparation of an environmen- 
tal impact statement on commercial radioactive waste, 
the Department of Energy (DOE) made a formal record 
of decision to adopt geologic disposal as the method 
for disposal of SNF and HLW. Subsequently, Congress 
passed two acts of legislation which established the 
basic direction followed since that time. These were: 
The Nuclear Waste Policy Act of 1982 (NWPA-1982) 
and The Nuclear Waste Policy Amendments Act of 
1987 (NWPAA-1987). These acts assign the responsi- 
bility for management of SNF and HLW to DOE, with 
the costs of these activities to be borne by the owners/ 
generators of the waste. Without reprocessing, inven- 
tories of SNF have continued to build in the storage 
pools at reactor sites, forcing many utilities to take ac- 
tions to increase the storage capacities of their sites. 
The most prevalent action taken by the utilities has 
been to re-rack their storage pools with higher capacity 
storage racks. A few utilities have tried fuel assembly 
consolidation as a means of increasing the capacity of 
their pools, and a few more have installed dry storage 
devices of various types on their sites to permit stor- 
age outside of their reactor pools. This document dis- 
cusses the current status and possible option for spent 
fuel storage. 13 refs., 5 figs., 1 tab. ; 


156,878 ? 
DE91013236/GAR PC A10/MF A02 
EG and G Idaho, Inc., Idaho Falls. 

Passive ALWR source term. Advanced Reactor 
Severe Accident Program. 

D. E. Leaver, D. Blanchard, R. Denning, R. Hobbins, 
and J. Metcalf. Feb 91, 219p DOE/ID-10321 
Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this report is to provide technical sup- 
port for the physically-based source term which is pro- 
posed as the licensing design basis fission product re- 
lease from a major core accident for the Passive Ad- 
vanced Light Water Reactor (ALWR) in Volume 3, Sec- 
tion 5 of the ALWR Requirements Document. A sub- 
stantial body of new research motivated by the Three 
Mile Island (TMI) accident is maturing, and the ALWR 
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Requirements Document provides an opportunity to in- 
corporate this experience in an updated source term. 
This update will provide a more rational basis for Pas- 
sive ALWR accident mitigation system designs, par- 
ticularly where the designs afford opportunities for im- 
provement and innovation. Great attention has been 
paid to accident prevention in the ALWR Require- 
ments Document which will reduce the likelihood of 
core damage by an order of es or more com- 
pared to earlier LWR designs. Nonetheless, for de- 
fense-in-depth the Passive ALWR source term is 
based on evaluation of a core damage event. Selec- 
tion of this core damage event and the associated 
quantification of the fission product release were done 
in a conservative, yet physically-based manner so as 
to provide significant margin to the expected releases, 
given an ALWR accident, while avoiding non-physical 
assumptions which could produce mitigation system 
designs not well-suited to the important accidents. The 
physically-based source term presented in this report 
is intended for use in ALWR design basis analysis de- 
fining the radiological environment for plant systems 
and equipment and evaluating the offsite dose for 
emergency planning considerations. 100 refs., 18 figs., 
44 tabs. (ERA citation 16:020220) 


156,879 


DE91013241/GAR PC A03/MF A01 

Westinghouse Hanford Co., Richland, WA. 

Westinghouse Hanford Company Plan for certify- 

ing newly generated contact-handled transuranic 

= for emplacement in the Waste Isolation Pilot 
ant. 

D. R. Kibbe, and R. M. Lipinski. Apr 91, 31p WHC- 

SP-0126-2 

Contract AC06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


Westinghouse Hanford Company (Westinghouse Han- 
ford) currently manages an interim storage site for 
Westinghouse Hanford and non-Westinghouse Han- 
ford-generated transuranic (TRU) waste and operates 
TRU waste generating facilities within the Hanford Site 
in Washington State. Approval has been received from 
the Waste Acceptance Criteria Certification Commit- 
tee (WACCC) and Westinghouse Hanford TRU waste 
generating facilities to certify newly generated contact- 
handled TRU (CH-TRU) solid waste to meet the Waste 
Acceptance Criteria (WAC). This document describes 
the overall plan for certifying newly generated CH-TRU 
solid waste to meet the WAC requirements for storage 
at the Waste Isolation Pilot Plant (WIPP) site. Attached 
to this document are facility-specific certification plans 
for the Westinghouse Hanford TRU waste generators 
that have received WACCC approval. The certification 
plans describe operations that generate CH-TRU solid 
waste and the specific procedures by which these 
wastes will be certified and segregated from uncerti- 
fied wastes at the generating facilities. 1 fig. 
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DE91013491/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Effects of heterogeneity on actinide diffusion 
rates in tuffaceous rock. 

M. Buchholtz ten Brink, D. L. Phinney, and D. K. 
Smith. Apr 91, 20p UCRL-JC-104754, CONF- 
910435-86 

Contract W-7405-ENG-48 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


The pore structure and mineralogy of Topopah Spring 
Tuff are heterogeneous on scales less than one cm. 
This heterogeneity creates spatial variation in trans- 
port rates for aqueous actinide species both on the 
scale of tenths of microns and the scale of mm. The 
volumetric distribution of fluid paths having very differ- 
ent tortuosity, and potentially differing surface mineral- 
Ogy and sorptive properties, must considered in 
order to provide realistic predictions of transport rates. 
In addition, size and speciation of actinides in solution 
must be characterized since coexisting species can 
diffuse at different rates through the porous material 
due to both filtration effects and differences in sorption 
onto exposed mineral surfaces. 11 refs., 8 figs., 2 tabs. 


156,881 


DE91013540/GAR PC A05/MF A01 
Environmental Evaluation Group, Carlsbad, NM. 


Assessment of the flammability and explosion po- 
tential of transuranic waste. 

M. Silva. Jun 91, 96p DOE/AL/58309-48, EEG-48 
Contract AC04-89AL58309 

Sponsored by Department of Energy, Washington, DC. 


The explosion potential of transuranic (TRU) waste, 
destined for the Waste Isolation Pilot (WIPP), was re- 
cently examined in EEG-45. That investigation focused 
on the volatile organic compounds (VOCs) in the 
waste, particularly acetone, and concluded that an ex- 
plosion due to the VOCs was unlikely. Recent evi- 
dence raises serious concerns about drums containing 
mixed radioactive hazardous waste bound for the 
WIPP. Static electricity generated by the plastic bags 
represents a potential ignition source for other fuels, 
such as methane gas or hydrogen gas, during trans- 
portation and during the test phase. The potential 
danger of explosion due to hydrogen gas or methane 
gas generation has not yet been resolved. This report 
investigates that potential hazard and examines docu- 
mented ignitions, fires, explosions and incidents of 
overpressurization of containers at generating and 
storage sites planning to send transuranic waste to the 
WIPP for disposal. 68 refs., 6 figs. (ERA citation 
16:019712) 


156,882 

DE91013710/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Fabrication, characterization, and evaluation of a 
fully radioactive glass using commercial nuclear 
waste from the West Valley Demonstration 
Project. 

K. M. Olson, M. L. Elliott, J. W. Shade, and H. D. 
— May 91, 21p PNL-SA-18934, CONF-9104261- 


Contract ACO6-76RL01830 
International symposium on ceramics in nuclear and 
hazardous waste management (5th), Cincinnati, OH 
(USA), 29 Apr - 3 May 1991. Sponsored by Department 
of Energy, Washington, DC. 


There were two objectives in performing this work. The 
first was to fabricate a glass containing high-level 
waste produced at West Valley Nuclear Services 
(WVNS) during reprocessing of spent commercial nu- 
clear fuel. The second was to compare composition 
and behavior of the glass with West Valley’s reference 
~ -level waste glass, Approved Test Material-10 
(ATM-10). A single melt of fully radioactive West Valley 
glass, batched and processed as similarly as possible 
to ATM-10, was produced by the Materials Character- 
ization Center (MCC) at Pacific Northwest Laboratory 
(PNL). The resulting glass, West Valley Sludge Glass-1 
(WVSG-1), was chemically analyzed and submitted to 
a limited number of leach tests. 2 refs., 7 figs., 2 tabs. 


156,883 

DE91013713/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Standard contract’s Delivery Commitment Sched- 
ule process. 

S. A. Vance. May 91, 18p PNL-SA-18508, CONF- 
910435-89 

Contract ACO6-76RL01830 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (USA), 28 Apr - 3 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


The Reassessment of the Civilian Radioactive Waste 
Management Program, the Secretary of Energy’s 
report to Congress published on November 29, 1989, 
indicated that DOE’s preference is that a monitored 
retrievable storage (MRS) facility be sited through the 
efforts of the Office of the Nuclear Waste Negotiator. If 
such a site can be obtained, there is a possibility that 
waste acceptance could begin by 1998 or soon there- 
after. Certain aspects of the waste acceptance proc- 
ess need to be addressed by both the utilities and DOE 
in order to avoid unnecessary delays. Both DOE and 
utilities (referred to as “Purchasers” since they are 
purchasing a disposal service) have certain obligations 
before any spent nuclear fuel (SNF) can be delivered. 
One of the first of these obligations is the Delivery 
Commitment Schedule (DCS), which begins over 5 
years prior to the delivery of any waste. The purpose of 
this presentation is to describe the next major step, the 
Delivery Commitment Schedule (DCS) process , and 
indicate some of the opportunities for mutual benefit 
that the DCS process offers to the Purchasers and 
DOE. In order to appreciate the importance and useful- 
ness of the DCS process, a clear understanding of the 





concepts of priority ranking and acceptance capacity 
allocated is required. Both of these concepts are intro- 
on in the Contract and affect the DCS process. 1 
ig. 


156,884 
DE91013874/GAR 
Argonne National Lab., IL. 
Nuclear Technolog semiannual 
progress report, October 1988-March 1989. 

J. E. Harmon. Dec 90, 231p ANL-90/16 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This document reports on the work done by the Nucle- 
ar Technology eg oo of the Chemical Technology 
Division, Argonne National Laboratory, in the period 
October 1988--March 1989. These programs involve 
R&D in three areas: applied physical chemistry, sepa- 
ration science and technology, and nuclear waste 
management. The work in applied physical chemistry 
includes investigations into the processes that control 
the release and transport of fission products under ac- 
cident-like conditions, the thermophysical properties of 
metal fuel and blanket materials of the Integral Fast 
Reactor, and the properties of selected materials in 
environments simulating those of fusion energy sys- 
tems. In the area of separation science and technolo- 
gy, the bulk of the effort is concerned with developing 
and implementing processes for the removal and con- 
centration of actinides from waste streams contami- 
nated by transuranic elements. Another effort is con- 
cerned with examining the feasibility of substituting 
low-enriched for high-enriched uranium in the produc- 
tion of fission product (sup 99)Mo. In the area of waste 
management, investigations are underway on the per- 
formance of materials in projected nuclear repository 
conditions to provide input to the licensing of the na- 
tion’s high-level waste repositories. 127 refs., 76 figs., 
103 tabs. (ERA citation 16:020355) 


PC A11/MF A02 


Programs 


156,885 

DE91619448/GAR PC A03/MF A01 
Hungarian Oil and Research Inst., Veszprem. 

Pilot facilities for continuous countercurrent pre- 
cipitation of radioactive low and intermediate level 
waste from NPP’s. Final report for the period De- 
cember 1988 - December 1989. 

T. Balint. Nov 90, 31p IAEA-R-5333-F 

U.S. Sales Only. 


Continuous operating laboratory scale unit for copreci- 
pitation of radionuclides in liquid radioactive waste was 
developed for decontamination of waste not batch- 
wise, but as a continuous countercurrent process. Co- 
precipitation of (sup 85)Sr with BaCO(sub 3) and 
BaSO(sub 4) was studied as a continuous operating 
process. It was shown that the efficiency of this 
method depends upon the selection of chemical rea- 
gents, operation conditions (concentration, flow rate, 
temperature, etc.) and can be improved by using sev- 
eral units (multistage process). The operating unit de- 
veloped could be suitable for connection in series pro- 
viding coprecipitation of high efficiency and by “‘muta- 
tis mutandis” for application for other systems. Refs 
and figs. (Atomindex citation 22:019744) 


156,886 

DE91732899/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Genie Radioactif. 
Extraction of metal ions by neutral (beta)-diphos- 
phoramides. 

C. Madic, P. Rubini, L. Rodehueser, J. J. Delpuech, 
and C. BenNasr. 1990, 8p CEA-CONF-10290 
Seminar on new separation chemistry for radioactive 
waste and other specific applications, Rome (Italy), 13- 
18 May 1990. 

U.S. Sales Only. 


The extracting ability of (beta)-diphosphoramides of 
the type R-N(P(O)(NMe(sub 2))(sub 2))(sub 2) with 
R=-CH(sub 3) (NIPA), -C(sub 12)H(sub 25) (ODIPA), 
or -C(sub 16)H(sub 33) (OHDIPA) for metal ions such 
as lanthanides, uranyl, and the transuranium elements 
Ami(Ill) and Pu(IV) has been studied. Extraction yields 
depend on the nature of the ligand, the organic diluent 
(nitromethane, kerosene, tert-butylbenzene), the con- 
centration of nitric acid in the aqueous phase, and the 
ligand-to-metal ratio, Q. The results show that the bi- 
dentate phosphoramides are very efficient extractants 
for all of the metals studied, even at low ratios Q. The 
presence of nitric acid generally enhances the extrac- 
tion yields. On the other hand, selectivity is rather poor 
with these ligands. A particular effort has been made 
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to determine the nature of extracted species by NMR 
spectroscopy. (ERA citation 16:003636) 
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DE91732900/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Genie Radioactif. 
Treatment of nuclear waste solutions anew 
class of extractants: pentaalkyl propane diamides. 
C. Cuillerdier, C. Musikas, and P. Hoel. 1990, 9p 
CEA-CONF-10289 

Seminar on new separation chemistry for radioactive 
waste and other specific applications, Rome (Italy), 13- 
18 May 1990. 

U.S. Sales Only. 


A new class of bifunctional extractants pentaalky! pro- 
pane diamides is studied in order to extract trivalent 
cations (Am(sup 3+), Cm(sup 3+)...) and other actin- 
ides contained in waste solutions of nuclear industry. 
These solvents are completely incinerable and don’t 
produce harmfull degradation products. Their main 
chemicals properties are reviewed. The results of a 
mixer-settler battery experiment are given. (ERA cita- 
tion 16:003673) 
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DE91732901/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Genie Radioactif. 

Research for actinides extractants from various 
wastes. 

C. Musikas, C. Cuillerdier, and N. Condamines. 1990, 
9p CEA-CONF-10288 

Seminar on new separation chemistry for radioactive 
waste and other specific applications, Rome (italy), 13- 
18 May 1990. 

U.S. Sales Only. 


This paper is an overview of the actinides solvent ex- 
traction research undertaken in Fontenay-aux-Roses. 
Two kinds of extractants are investigated; those 
usable for the improvement of the nowadays nuclear 
fuels reprocessing and those necessary for advanced 
fuels cycles which include the minor actinides (Np, 
Am) recovery for a further elimination through nuclear 
reactions. In the first class the mono and diamides, al- 
ternative to the organophosphorus extractants, TBP 
and polyfunctional phosphonates, showed promising 
properties. The main results are discussed. For the 
future efficient extractants for trivalent actinides-lanth- 
anides group separations are suitable. The point about 
the actinides (Ill) - lanthanides (Ill) group separation 
chemistry and the development of some of these ex- 
tractants are given. (ERA citation 16:003672) 
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DE91732902/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). Dept. de Genie Radioactif. 

Possible applications of crown-ethers to metal ex- 
traction using liquid membrane technology - a lit- 
erature survey. 

M. Dozol. 1990, 11p CEA-CONF-10287 

Seminar on new separation chemistry for radioactive 
waste and other specific applications, Rome (Italy), 13- 
18 May 1990. 

U.S. Sales Only. 


Ether-crowns, discovered in 1967 by J.C. PEDERSEN, 
exhibit attractive complexive and extractive properties, 
enhanced in various fields, such as analytical chemis- 
try, chemical synthesis, field of biology, or extractive 
chemistry. The investigations carried out on these 
macrocyclic compounds are continually increasing, as 
show in international literature. Among the focus of in- 
terest, the applications to metal extraction are exten- 
sively studied with crown compounds present in liquid 
phase or impregnated on supports (membranes or 
resins). The goal of this paper is to describe the appli- 
cation of crown-ethers to metal extraction, using liquid 
membrane processes. 69 refs. (ERA citation 
16:003671) 
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NUREG/CR-5737/GAR PC A06/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 


156,892 


drogeologic Performance Assessment Analysis 
of tae Commercial Waste 


Radioactive 
Disposal Facility Near West Valley, New York. 
Technical rept. 

M. P. Bergeron, J. L. Smoot, M. L. Kemner, and W. 
E. Cronin. Jun 91, 106p PNL-7688 

Contract DE-AC06-76RL0-1830 

Also available from Supt. of Docs. Sponsored by De- 
partment of Energy, Washington, DC., and Nuclear 
Regulatory Commission, Washington, DC. Div. of Low- 
Level Waste Management and Decommissioning. 


A hydrogeologic lormance assessment of the com- 
mercial low-level waste site near West Valley, New 
York, was performed for two pathways: a shallow later- 
al pathway where trench water can potentially migrate 
laterally through fractured and weathered till to nearby 
streams and a deep vertical pathway where leachate 
can migrate downward through unweathered till and 
laterally offsite in a lacustrine unit. Along the shallow 
pathway, little physical site evidence is available to in- 
dicate what the degree of lateral migration can be. If 
water did reach a nearby stream, calculations show 
that decay, adosrption, and stream dilution would 
reduce leachate concentration to acceptable levels. 
Within the deep pathway, tritium and carbon-14 were 
the only radionuclides released in any significant con- 
centrations. Predicted tritium levels are well below reg- 
ulatory limits. 
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AD-A236 824/9/GAR PC A03/MF A01 

Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
‘elerobotic Control 


or of Servicing Tasks 
in a Nuclear Steam Generator. 
Technical rept. 
R. C. Coulter, A. J. Stentz, P. G. Keller, G. K. 
Shaffer, and W. L. Whittaker. Dec 90, 16p Rept no. 
CMU-RI-TR-90-24 


Many nuclear servicing tasks fall into the tool insertion 
class. These tasks have principally been accom- 
plished through force and torque feedback paradigms; 
the peg in the hole problem is the classic example. 
However, many manipulation problems, such as serv- 
icing tasks, require automated movement and/or 
alignment before contact is made. Torque and force 
feedback are insufficient for providing information to 
locate the goal, to align the manipulator, and to pre- 
vent undesired collisions. In this work, vision and range 
sensors are appended to manipulation to enable high 
accuracy tool insertion, and are used to construct a 
highly accurate model of the space with which the ma- 
nipulator interacts. Direct viewing of this model pro- 
vides a superior man-machine interface; the operator 
has immediate and intuitive visual confirmation of the 
manipulator position and configuration. Once devel- 
oped, the technical ideas were successfully applied to 
a current problem of interest: the telerobotic inspection 
of nuclear steam generators. A complete telerobotic 
system was developed, built and tested and performed 
a docking task commonly seen in inspection. 


156,892 

DE89793126/GAR 

Towards the intelligent plant. 
‘owai 

A. D’Ambrosio, and A. Serventi. Nov 87, 8p ETDE-IT- 

89-10 

Workshop on computers applications for nuclear 

powers and industrial process plant operation and 

control, Rome (Italy), 19-20 Nov 1987. 

U.S. Sales Only. Paper copy only, copy does not 

permit microfiche production. 


The application of Knowledge Based Systems (KBS) in 
nuclear power and industrial plants is currently under 
development at ANSALDO (Italy) Eng. R&D in collabo- 
ration with APEIRON, consulting in Expert System 
(ES) design and development. A most important objec- 
tive is to get from the stage of stand-alone systems to 
their integration within industrial plants. The integration 
of ES’s is engineered to make the resulting system 
able to deal with different tasks (diagnosis, control, 
planning, etc.). Methodologies and tools for ES inte- 
gration must be so developed to be general with re- 
spect to different application domains; this will bring a 
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decrease in engineering costs thereby making the 
technology competitive and evermore popular. 


156,893 

DE90001374/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Probabilistic evaluation of main coolant pipe break 
indirectly induced by earthquakes: Savannah River 
Project L and P Reactors. 

S. A. Short, D. A. Wesley, N. G. Awadalla, and R. P. 
Kennedy. 1989, 20p WSRC-RP-89-25, CONF- 
8910192-11 

Contract ACO9-89SR18035 

DOE natural phenomena hazards mitigation confer- 
ence (2nd), Knoxville, TN (USA), 3-5 Oct 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A probabilistic evaluation of seismically-induced indi- 
rect pipe break for the Savannah River Project (SRP) 
L- and P-Reactor main coolant (process water) piping 
has been conducted. Seismically-induced indirect pipe 
break can result primarily from: (1) failure of the an- 
chorage of one or more of the components to which 
the pipe is anchored; or (2) failure of the pipe due to 
collapse of the structure. The potential for both types 
of seismically-induced indirect failures was identified 
during a seismic walkdown of the main coolant piping. 
This work involved: (1) identifying components or 
structures whose failure could result in pipe failure; (2) 
developing seismic capacities or fragilities of these 
components; (3) combining component fragilities to 
develop plant damage state fragilities; and (4) convolv- 
ing the plant seismic fragilities with a probabilistic seis- 
mic hazard estimate for the site in order to obtain esti- 
mates of seismic risk in terms of annual probability of 
seismic-induced indirect pipe break. 6 refs., 5 figs., 2 
tabs. (ERA citation 15:000506) 
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Analysis of procedure modification as a corrective 
action. 
A. E. Cross. 1991, 14p CONF-910831-1 


Contract AC05-840R21400 

Biennial conference on reactor operating experience: 
international conference on nuclear power plant oper- 
ations (15th), Bellevue, WA (USA), 11-14 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


In May 1990, a study of 1989 events at nuclear power 
plants was completed characterizing procedure modi- 
fication as a corrective action. This study was part of 
an effort to analyze corrective action data for the Nu- 
clear Regulatory Commission's Office for Analysis and 
Evaluation of Operational data (AEOD). The results of 
the study indicated that procedures for surveillance/ 
testing, operations, and maintenance/calibration ac- 
tivities were the most frequently revised. There was a 
strong correlation between the personnel activity in- 
volved in the event and the type of procedure revised. 
The majority of procedure modifications (72%) were in 
response to deficient procedures, while 28% were in 
response to other causes. Slightly over half (59%) of 
the procedural modifications were considered broad in 
scope, i.e. more than just the involved procedures 
were to be reviewed and/or revised. New procedures 
were created in 25% of the events. Of the existing pro- 
cedures modified, most (87%) were changed in func- 
tional content, pe gee sare modifications. 
Finally, the majority of LERs reviewed (88%) did not 
clearly indicate that training on the new/revised proce- 
dures would be conducted, although such training may 
pb been conducted without specific mention in 
the Ss. 


156,895 
DE91008814/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Pressure-surge mitigation methods in fluid-con- 
veying piping. Review and analysis. 

Y. W. Shin, C. K. Youngdahli, and A. H. Wiedermann. 
1991, 17p ANL/CP-70548, CONF-910817-2 

Contract W-31109-ENG-38 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo (Japan), 18-23 Aug 
1991 _— by Department of Energy, Washing- 
ton, DC. 


Pressure surges in the heat transport system of nucle- 
ar reactor plants can affect the safety and reliability of 
the plants. Hence the pressure surges must be consid- 
ered in the design, operation, and maintenance of the 
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plants in order to minimize their occurrence and im- 

pacts. The objectives of this paper are to review vari- 

ous methods to control or mitigate the pressure 

surges, to analyze these methods to gain understand- 

ing of the mitigation mechanisms, and examine appli- 

* md of the methods to nuclear power plants. 6 refs., 
igs. 


156,896 

DE91008881/GAR 

Oak Ridge National Lab., TN. 
Comparisons of irradiation-induced shifts in frac- 
ture toughness, crack arrest toughness, and 
wn ne energy in high-copper welds. 

W. R. Corwin, R. K. Nanstad, and S. K. Iskander. 
1991, 17p CONF-910817-3 

Contract AC05-840R21400 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo (Japan), 18-23 Aug 
1991 — by Department of Energy, Washing- 
ton, DC. 


The Heavy-Section Steel Irradiation (HSS!) Program is 
examining relative shifts and changes in shape of frac- 
ture and crack-arrest toughness versus temperature 
behavior for two high-copper welds. Fracture tough- 
ness 100-MPa(radical)m temperature shifts are great- 
er than Charpy 41-J shifts for both welds. Mean curve 
fits to the fracture toughness data provide mixed re- 
sults regarding curve shape changes, but curves con- 
structed as lower boundaries indicate lower slopes. 
Preliminary crack-arrest toughness results indicate 
that shifts of lower-bound curves are approximately 
the same as CVN 41-J shifts with no shape changes. 
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DES1009437/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Prediction of high level vibration test results by 
use of available inelastic analysis techniques. 

C. H. Hofmayer, Y. J. Park, and J. F. Costello. 1991, 
17p BNL-NUREG-45835, CONF-910817-6 

Contract AC02-76CH00016 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo (Japan), 18-23 Aug 
1991 | eee by Department of Energy, Washing- 
ton, DC. 


As part of a cooperative study between the United 
States and Japan, the US Nuclear Regulatory Com- 
mission and the Ministry of International Trade and In- 
dustry of Japan agreed to perform a test program that 
would subject a large scale piping model to significant 
plastic strains under excitation conditions much great- 
er than the design condition for nuclear power plants. 
The objective was to compare the results of the tests 
with state-of-the-art analyses. Comparisons were 
done at different excitation levels from elastic to elas- 
tic-plastic to levels where cracking was induced in the 
test model. The program was called the high Level Vi- 
bration Test (HLVT). The HLVT was performed on the 
seismic table at the Tadotsu Engineering Laboratory of 
Nuclear Power Engineering Test Center in Japan. The 
test model was constructed by modifying the 1/2.5 
scale model of one loop of a PWR primary coolant 
system which was previously tested by NUPEC as part 
of their seismic proving test program. A comparison of 
various analysis techniques with test results shows a 
higher prediction error in the detailed strain values 
than in the overall response values. This prediction 
error is oe as the plasticity in the test model 
increases. There is no significant difference in the 
peak responses between the simplified and the de- 
tailed analyses. A comparison between various de- 
tailed finite element model runs indicates that the ma- 
terial properties and plasticity modeling have a signifi- 
cant impact on the plastic strain responses under dy- 
namic loading reversals. 5 refs., 12 figs. 


156,898 

DE91011365/GAR 

Oak Ridge National Lab., TN. 
Analysis of molten-corium-induced failure of drain 
pipes in BWR Mark 2 containments. 

R. P. Taleyarkhan, and M. Z. Podowski. 1991, 22p 
CONF-910739-13 

Contract AC05-840R21400 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This study has focused on mechanistic simulation and 
analysis of potential failure modes for inpedestal 
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drywell drain pipes in the Limerick boiling water reactor 
(BWR) Mark 2 containment. Physical phenomena re- 
lated to surface tension breakdown, heatup, melting, 
ablation, crust formation and failure, and core material 
relocation into pee es with simultaneous melting of 
pipe walls were modeled and analyzed. The results of 
analysis have been used to assess the possibility of 
drain pipe failure and the resultant loss of pressure- 
suppression capability. Estimates have been made for 
the timing and amount of molten corium released to 
the wetwell. The study has revealed that significantly 
different melt progression sequences can result de- 
pending upon the failure characteristics of the frozen 
metallic crust which forms over the drain cover during 
the initial stages of debris pour. Another important 
result is that it can take several days for the molten fuel 
to ablate the frozen metallic debris layer -- if the frozen 
layer has cooled below 1100 K before fuel attack. 10 
refs., 3 figs., 4 tabs. 
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DE91011432/GAR PC A03/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 

KW reactor incident. Part 4, Metallurgical evalua- 
tion: Final report. 

Progress rept. 

D. P. O’Keefe, and J. E. Minor. 25 Aug 55, 15p HW- 
35822 

Contract ACO6-76RL01830 

Declassified 3 May 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. 


In the initial startup of the KW reactor at the Hanford 
site, a water flow stoppage in Tube 4669 resulted in 
damage to the tube and slugs by overheating. This 
report is the last of a series covering the causes, heat 
transfer aspects, and metallurgical evaluation of the in- 
cident. The paper describes the operating conditions, 
slug damage, effect on process tube and graphite, ob- 
servations on uranium-aluminum diffusion, identifica- 
tion of diffusion product from 4669, water-uranium re- 
action, uranium castings, and the disposition of the 
slugs and tube. 4 refs., 9 figs. (MB) 
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DE91011800/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
International comparison of staffing regulations 
and practice: Preliminary findings. 

J. Hauth, P. Hunt, B. Melber, N. Durbin, and B. Gore. 
Oct 90, 24p PNL-SA-18417, CONF-9010185-29 
Contract ACO06-76RL01830 

Water reactor safety information meeting (18th), Rock- 
ville, MD (USA), 22-24 Oct 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Staffing is a primary concern of nuclear power plant 
regulators and operators in the 1990s. As numerous 
nuclear power plants under construction in the 1980s 
come on line, the eye for regulators and opera- 
tors is to assure that highly qualified and trained staff 
are available to contribute to safe and efficient plant 
operations. A study is being conducted for the Nuclear 
yon manga Commission regarding nuclear power plant 
staffing regulations and practices in Canada, France, 
the Federal Republic of Germany, Japan, Sweden, the 
United Kingdom, and the United States. This paper 
discusses preliminary findings from a review of the lit- 
erature regarding the industry, regulatory framework, 
and policy issues that provide the context for staffing 
decisions in France, Sweden, and the United Kingdom. 
In the era following the accident at Three Mile Island, 
safety considerations were the primary motivator for 
changes in staffing manpower regulations. Preliminary 
findings from this study suggest that during the latter 
years of the 1980s there has been a shift toward great- 
er influence of economic factors on staffing decisions 
regarding nuclear power plant operation. Continuing 
research will explore factors affecting decisions re- 
garding staff size, qualifications, job positions, and 
configurations in the foreign countries listed above and 
the United States. Staffing practices will be investigat- 
ed in the areas of plant operations, maintenance, engi- 
neering, and management. 18 refs. 
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Seismic response characteristics of full-size build- 
ings with base isolation system. 

C. Y. Wang, and J. Gvildys. 1991, 44p ANL/CP- 
72574, CONF-910602-35 

Contract W-31109-ENG-38 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper investigates the response characteristics of 
full-size reinforced concrete buildings via numerical 
simulations and actual observations. The test facility 
consists of two identical three-story buildings con- 
structed side by side at Tohoku University in Sendai, 
Japan. Since the installation of high-damping isolation 
bearings in April 1989, data from over twenty earth- 
quakes have been recorded. In this paper, three repre- 
sentative earthquake records, No. 2, No. 6, and No. 17 
are used to study the detailed response characteris- 
tics. Numerical simulations are carried out with the 
system response — SISEC. In general, good 
agreement has been found between numerical solu- 
tions and actual observations. The system is stiff 
enough to prevent the building displacement under 
minor earthquakes and wind loads, but is relatively soft 
for reducing the acceleration response during earth- 
quakes with moderate and strong ground motion. Les- 
sons learned in this effort are applicable to base isola- 
= design of nuclear power plants. 7 refs., 16 figs., 3 
abs. 
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DE91012096/GAR 

Hanford Works, Richland, WA. 
100 Area daily logs, June, July, August 1945. 

1945, 142p MED-1008 

Contract ACO6-76RL01830 

Declassified 18 Apr 1990. Sponsored by Department 
of Energy. Washington, DC. 

U.S. Sales Only. 


This document is a compilation of daily data sheets for 
the operation of the production reactors in the 100 
Area at Hanford during 1945. (GH) 
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DE91012140/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Test plan for autoclave tritium permeation testing. 
Ae Clemmer. Apr 91, 37p PNL-7604, TTDP-4.1- 

1 
Contract ACO06-76RL01830 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The light-water reactor (LWR) tritium target is bein 
developed at Pacific Northwest Laboratory for the U 
Department of Energy Office of New Production Reac- 
tors. For the LWR target, tritium is contained in the 
target by control of tritium permeation through the bar- 
rier cladding tubes. The tubes may have permeation 
barriers on the inside and outside surfaces. This report 
describes testing the corrosion performance of the 
outer barrier for various pressurized-water reactor 
water chemistry and pH conditions. Specimens, or 
coupons, are to be tested in pressurized-water auto- 
claves. The tests are designed to provide statistically 
significant data on the effects of water chemistry and 
PH on the corrosion of the outer barrier cladding. The 
corrosion of coupon specimens is determined by 
weight change measurement and by measurement of 
the barrier thickness by microscopy. The test materials 
are 4-ft lengths of barrier-coated 316 stainless steel 
tubing. Corrosion coupons are 20-mm-long ring sec- 
tions of the barrier-coated tubing. 8 refs. 
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DE91012613/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Human factors analysis of plans and procedures. 
L. Wilhelmi. Apr 91, 19p PNL-SA-18687, CONF- 
910434-6 

Contract ACO6-76RL01830 

Topical meeting on emergency preparedness and re- 
sponse (3rd), Chicago, IL (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


The study of comprehension and retention of print ma- 
terial is a part of what writers call human factors. Some 
human factors are common knowledge to writers of 
plans and procedures, but many are not. Federal 
orders provide some guidance, but that guidance is 
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usually limited to content or order of presentation and 
does not include style. Style is important in influencing 
understanding and remembering the content. A writing 
style that helps produce clear, easily understood plans 
and procedures is always valuable but it is particularly 
important for radiological emergency response docu- 
ments. The procedures are often referred to during 
emergencies when the emergency staff is under stress 
and sometimes fatigued by extended work days. The 
purpose of this paper is to explore some of the human 
factors (format, sequence of topics, and writing style) 
that should be considered to make plans and proce- 
dures more easily used, understood, and remembered. 
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DE91012643/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Nondestructive testing standards and the ASME 


J. C. Spanner. Apr 91, 47p PNL-SA-18369, CONF- 
9104111-2 

Contract ACO6-76RL01830 

ASTM symposium on nondestructive testing stand- 
ards, Gaithersburg, MD (USA), 8-11 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Nondestructive testing (NDT) requirements and stand- 
ards are an important part of the ASME Boiler and 
Pressure Vessel Code. In this paper, the evolution of 
these requirements and standards is reviewed in the 
context of the unique technical and legal stature of the 
ASME Code. The coherent and consistent manner by 
which the ASME Code rules are organized is de- 
scribed, and the interrelationship between the various 
ASME Code sections, the piping codes, and the ASTM 
Standards is discussed. Significant changes occurred 
in ASME Sections 5 and 11 during the 1980s, and 
these are highlighted along with projections and com- 
ments regarding future trends and changes in these 
important documents. 4 refs., 8 tabs. 
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— learning approaches for maintenance 
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ing 
E. J. Erickson. 1991, 23p EGG-M-91221, CONF- 
9104135-5 
Contract ACO7-761D01570 
Symposium on the training of nuclear facility personnel 
(9th), Denver, CO (USA), 14-18 Apr 1991. Sponsored 
by Department of Energy, Washington, DC. 


As a training tool, Accelerated Learning techniques 
have been in use since 1956. Trainers from a variety of 
applications and disciplines have found success in 
using Accelerated Learning approaches, such as train- 
ing aids, positive affirmations, memory aids, room ar- 
rangement, color patterns, and music. Some have 
thought that maintenance training and Accelerated 
Learning have nothing in common. Recent training ap- 
plications by industry and education of Accelerated 
Learning are proving very successful by several stand- 
ards. This paper cites available resource examples 
and challenges maintenance trainers to adopt new 
ideas and concepts to accelerate learning in all train- 
ing setting. 7 refs. 


156,907 

DES91012809/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Advanced Test Reactor Strategic Evaluation Pro- 


ram. 

. J. Buescher. 1990, 15p EGG-M-90248, CONF- 
900917-40 
Contract ACO7-761D01570 
American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reac- 
tors and irradiation facilities, Boise, ID (USA), 30 Sep - 
4 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A systematic evaluation of safety, environmental, and 
operational issues has been initiated at the Advanced 
Test Reactor (ATR). This program, the Strategic Eval- 
uation Program (STEP), provides an ny ge review 
of safety and operational issues against the standards 
applied to licensed commercial facilities. In the review 
of safety issues, 18 deviations were identified which 
required prompt attention. Resolution of these items 
has been accelerated in the program. An iy ogo 
living schedule is being developed to address the re- 
maining findings. A risk evaluation is being performed 
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on the proposed corrective actions and these actions 
will then be formally ranked in order of priority based 
on considerations of safety and operational signifi- 
cance. Once the final ranking is completed, an inte- 
grated schedule will be developed, which will include 
considerations of availability of funding and operating 
schedule. 3 refs., 2 figs. 


156,908 
DE91012820/GAR PC A02/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Is it possible to assure structural integrity and 
demonstrate life extension of older nuclear piping 
systems built to ASA B31.1 


T. K. Burr, G. L. Hawkes, D. K. Morton, and N. E. 
Pace. 1990, 8p EGG-M-90234 

Contract ACO07-761D01570 

American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reac- 
tors and irradiation facilities, Boise, ID (USA), 30 Sep - 
4 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


Among the issues associated with older non-commer- 
cial reactors and irradiation facilities are (a) whether 
plant system designs are adequate relative to current 
industry standards and (b) whether degradation due to 
system aging adversely challenges the required mar- 
gins of safety. These issues are being addressed at 
the Advanced Test Reactor (ATR) as part of a continu- 
ous effort to assure that ATR plant systems and safety 
analyses are consistent with state-of-the-art technolo- 
, evolving industry standards, and lessons learned 
‘om enn! experience (e.g., Three Mile Island and 
Chernobyl). This paper presents a methodology for re- 
evaluating loop experiment facility piping systems rela- 
tive to concepts contained in the current ASME Boiler 
and Pressure Vessel Code, Section 3 and Section 11. 
Insights gained on the challenges associated with re- 
evaluating older piping systems for structural adequa- 
pay fi extension considerations are discussed. 14 
refs., Ss. 


156,909 

DE91012857/GAR 

Oak Ridge National Lab., TN. 
Maintenance 


PC A03/MF A01 
Department annual 


og) rept. 
D. N. Keller. Mar 91, 19p ORNL/TM-11805 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The Instrumentation and Controls Division’s Mainte- 
nance Management Department (MMD) provides 
maintenance services in the areas of fabrication, modi- 
fication, installation, calibration, operation, repair, and 
preventive maintenance of instruments and other re- 
lated equipment. The MMD annual work pian is de- 
pendent on the programmatic activities of the labora- 
tory. As laboratory funding allocations and priorities 
change, the activities of the department must adapt to 
_ flexible programmatic support as needed. 1 


156,910 

DE91012974/GAR 

Hanford Works, Richland, WA. 
Neutron energy spectra in a Hanford pile. 

R. E. Heineman, and J. W. Culvahouse. 5 Jun 53, 9p 
HW-28303 

Contract ACO6-76RL01830 

Declassified 4 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The purpose of this document is to provide a rough 
— picture of the magnitude of the neutron 
luxes of various energies to be expected in a Hanford- 
type reactor. 
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156,911 

DE91012977/GAR PC A04/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 

Reactor and Fuels Laboratory monthly report, 
February 1963. 

Progress rept. 

F. W. Albaugh. 15 Mar 63, 67p HW-7659-A 

Contract ACO6-76RL01830 

Declassified 3 June 1991. Sponsored by Department 
of Energy, Washington, DC. 
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This monthly report discusses activities during the 
month of February 1963. Major areas included: the fis- 
sionable materials program; reactor development pro- 
ae research division programs, and customer work. 


156,912 
DE91013037/GAR PC A03/MF A01 
Oak Ridge Y-12 Plant, TN. 

Expert system for assessing the relative impor- 
tance of maintenance work requests. 

C. M. Davenport. 3 May 89, 33p Y/DW-884 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This paper presents the methods, procedures, and 
structure of a knowledge-based artificial intelligence 
(Al) an. called the Maintenance Priority Genera- 
tor (MPG), for assessing the relative production impor- 
tance of maintenance work requests in a large discrete 
parts manufacturing facility. The objective is to aid the 
allocation of limited maintenance resources in accord- 
ance with the plant mission and stated policies regard- 
ing environmental, safety, security, and other issues. 
The program takes input from the maintenance wor- 
korder database, applies expert system technology to 
generate relative importance numbers, and puts the 
numbers back into the database. Subsequently, and 
individual maintenance foreman’s work pending list 
can be printed out in importance order. The program is 
not meant to be a scheduler because it does not have 
access to resource availability data, but could provide 
very useful input to a scheduler a. The MPG 
me age was written for use in the Oak Ridge Y-12 

lant, Oak Ridge, Tennessee, operated by Martin 
Marietta wy Systems, Inc. for the Department of 
Energy. The Plant employs more than 6,000 workers in 
seven major divisions, scattered throughout more than 
200 buildings. The maintenance workorder backlog 
typically runs to 25,000 or more entries, making close 
management and review imperative. The MPG pro- 
gram is highly specific to the Y-12 Plant, but the gener- 
al approach is applicable to a wide range of manufac- 
turing situations. (ERA citation 16:022375) 


156,913 

DE91013056/GAR 

Oak yo National Lab., TN. 
Bulk Shielding Facility semiannual report July-De- 
cember 1990. 

Progress rept. 

D. L. Laughlin, and G. H. Coleman. Jun 91, 30p 
ORNL/TM-11807 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This report documents activities during the reporting 
period. The Bulk Shielding Reactor (BSR) remained 
shut down during July, August, September, October, 
November, and December. Water-quality control in 
both the reactor primary and secondary cooling sys- 
tems was satisfactory. The Pool Critical Assembly 
(PCA) remains shut down. 10 tabs. 
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156,914 
DE91013283/GAR 
Argonne National Lab., IL. 
Design-development and operation of the Experi- 
mental Boiling-Water Reactor (EBWR) facility, 
1955-1967. EBWR D and D Project. 

L. E. Boing, E. A. Wimunc, and G. A. Whittington. 
Nov 90, 35p ANL-91/13 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The Experimental Boiling-Water Reactor (EBWR) was 
designed, built, and operated to provide experience 
and engineering data that would demonstrate the fea- 
sibility of the direct-cycle, boiling-water reactor and be 
applicable to improved, larger nuclear power stations; 
and was based on information obtained in the first test 
boiling-water reactors, the BORAX series. EBWR ini- 
tially produced 20 MWi(t), 5 MW(e); later modified and 
upgraded, as described and illustrated, it was operated 
at up to 100 MWi(t). The facility fulfilled its primary mis- 
sion -- demonstrating the practicality of the direct-boil- 
ing concept -- and, in fact, was the prototype of some 
of the first commercial plants and of reactor programs 
in some other countries. After successful completion 
of the Water-Cooled Reactor Program, EBWR was uti- 
lized in the joint Argonne-Hanford Plutonium Recycle 
Program to develop data for the utilization of plutonium 
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as a fuel in pot water thermal systems. Final shut- 
down of the EBWR facility followed the termination of 
the latter program. 13 refs., 12 figs. 


156,915 
DE91013342/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Status of nuclear power plants in the People’s Re- 
public of China. 

J. Puckett. May 91, 28p LA-12067-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


China’s main energy source is coal, but transportation 
and environmental problems make that fuel less than 
desirable. Therefore, the Chinese, as part of an effort 
toward alternative energy sources, are developing nu- 
clear power plants. In addition to providing a cleaner 
power source, development of nuclear energy would 
improve the Chinese economic condition and give the 
nation greater world status. China’s first plants, at Qin- 
shan and Daya Bay, are still incomplete. However, 
China is working toward completion of those reactors 
and planning the training and operating procedures 
needed to operate them. At the same time, it is improv- 
ing its nuclear fuel exports. As they develop the capa- 
bility for generating nuclear power, the Chinese seem 
to be aware of the accompanying quality and safety 
considerations, which they have declared to be first 
priorities. 50 refs., 7 figs. 


156,916 

DE91013505/GAR PC AO5/MF A01 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Analysis of nuclear plant operating costs: A 1991 


update. 
May 91, 80p DOE/EIA-0547 


This report updates a 1988 Energy Information Admin- 
istration (EIA) report which examined trends in nonfuel 
operating costs at the Nation’s nuclear power plants. 
Nonfuel operating costs are comprised of operating 
and maintenance (O&M) costs and capital expendi- 
tures incurred after a plant begins operating. Capital 
expenditures are typically called “capital additions” 
because the costs are added to the utility's rate base 
and recovered as a depreciation expense over several 
years, the number of years being regulated by State 
Public Utility Commissions. These costs consist of 
large maintenance expenditures needed to keep a 
plant operational as well as those needed to make 
plant modifications mandated by the Nuclear Regula- 
tory Commission (NRC) or implemented at the utility’s 
discretion. The 1988 report found that from 1974 
through 1984, the last year for which data were avail- 
able, nuclear power plant nonfuel operating costs es- 
calated by 14 percent annually in real terms. The ob- 
jective of the present study was to determine whether 
trends in nonfuel operating costs have changed since 
1984, if there was any change in the underlying factors 
influencing these costs, and if so, how these i 
affect the basic conclusions of the 1988 report. The 
general trends are encouraging: Total nonfuel operat- 
ing costs peaked in 1984 and have been lower since 
that time; O&M costs have been rising, but at a much 
lower rate than seen from 1974 through 1984; capital 
= costs have actually been declining. 9 figs., 12 
tabs. 


156,917 
DE91013739/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Graphics-based human interface to the DISYS di- 
agnostic/control guidance system at EBR-2. 

R. M. Edwards, C. Chavez, S. Kamarthi, S. Dharap, 
and R. W. Lindsay. 1990, 18p CONF-900804-33 
Contracts FG07-89ER12889, W-31109-ENG-38 
International topical meeting on fast reactor safety, 
Snowbird, UT (USA), 12-16 Aug 1990. Sponsored by 
Department of Energy, Washington, DC. 


An initial graphics based interface to the real-time 
DISYS diagnostic system has been developed using 
the multi-tasking capabilities of the UNIX operating 
system and X-Windows 11 Xlib graphics library. This 
system is interfaced to live plant data at the Experi- 
mental Breeder Reactor (EBR-2) for the Argon Cooling 
System of fuel handling operations and the steam 
plant. The interface includes an intelligent process 
schematic which highlights problematic components 
and sensors based on the results of the diagnostic 
computations. If further explanation of a faulted com- 
ponent is required, the user can call up a display of the 
diagnostic computations presented in a tree-like dia- 


gram. Numerical data on the process schematic and 
optional diagnostic tree are updated as new real-time 
data becomes available. The initial X-Windows 11 
based interface will be further enhanced using VI Cor- 
poration DATAVIEWS graphical data base software. 5 
refs., 6 figs. 


156,918 

DE91619176/GAR PC A07/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
Three dimensional steady state code for the study 
of U-tube steam generator thermal hydraulics. 

S. P. Dharne, and U. N. Gaitonde. 1989, 132p 
BARC-1494 

U.S. Sales Only. 


A general purpose flexible computer code for predic- 
tion of two-phase, steady state, velocity, pressure and 
temperature fields inside a 3-dimensional cylindrical 
domain filled with tube bundles and other flow restric- 
tors has been developed. The code has been used for 
study of the thermal hydraulic behaviour of a vertical 
U-tube recirculating type steam generator as is gener- 
ally used in the nuclear industry. The results have been 
validated against published information for steady 
state conditions at different loads. (author). 84 figs., 2 
tabs., 6 refs. (Atomindex citation 22:019348) 


156,919 

DE91741057/GAR PC A09/MF A01 
Hahn-Meitner-Inst. Berlin G.m.b.H. (Germany, F.R.). 
Sicherheitstechnischer Bericht: DBVK (Drehbare 
Bestrahlungsvorrichtung im Kern des BER Il). 
(Technical safety report: DBVK (rotating irradia- 
tion device in the core of the BER Il). 

D. Gawlik, O. Ehrich, W. Gatschke, G. Harm, and M. 
Rose. 1990, 179p HMI-B-481 

In German. 

U.S. Sales Only. 





In the manufacture of irradiation units it must be borne 
in mind that parts of them are positioned for extended 
periods of time near or even inside the core. The neu- 
tron field and the high (gamma)-radiation may affect 
the mechanical stability of the materials used. The 
report involves safety aspects, such as questions of 
radiation protection, the effect on reactivity, the 
changes in the properties of materials under irradiation 
and their mechanical strength. A test program to be 
proposed in the report must include tests during build- 
up, trials before installation, tests before and after 
mounting of the unit into the reactor, tests at the outset 
of operation and tests to be repeated yearly. In a chap- 
ter entitled ‘Analysis of potential malfunction’ all 
events that might affect the function of the unit itself 
and the reliability of reactor operation are gone into. In 
the construction and manufacture of irradiation units 
the HMI makes use of a quality control system devel- 
oped by Interatom, the company that has been re- 
sponsible for the modification of the reactor BER I! at 
HMI. The report therefore contains a classification of 
the various parts of the unit according to quality control 
requirements. (orig./DG). (ERA citation 16:007446) 


156,920 

MIC-91-03819/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Pickering NGS 1990 outage: Vacuum building in- 
spection of concrete. 

Report no. 90-163-K. 

E. J. McColm. c1990, 63p 


An inspection of the structural concrete of the vacuum 
building of Pickering Nuclear Generating Station was 
carried out during the station outage in May 1990. The 
inspection concentrated on the interior of the building, 
although the concrete in a few external locations was 
also examined. It included visual observations, nonde- 
structive testing and the drilling of concrete cores to 
obtain laboratory test specimens and to expose rein- 
forcing steel for examination. Locations inspected 
during the 1980 outage were reexamined to determine 
whether or not changes had occurred in the concrete 
over the past 10 years. This report summarizes the re- 
sults of the inspection, including deficiencies noted 
and the actions taken to repair them. Also included, for 
comparison, are data obtained during the 1980 
outage. 


156,921 


NUREG/CR-2000-V 10-N5/GAR 
PC A05/MF A01 





Oak eu 4 National Lab., TN. Nuclear Operations 
Analysis Center. 

Licensee Event Report (LER) Compilation for 
Month of May 1991. 

Monthly rept. 

Jun 91, 94p ORNL/NSIC-200-VOL-10-NO-5 

Also available from Supt. of Docs. See also NUREG/ 
CR-2000-V10-N4. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Office for Analysis and 
Evaluation of Operational Data. 


The monthly report contains Licensee Event Report 
(LER) operational information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during the one month period identified 
on the cover of the document. The LER summaries in 
the report are arranged alphabetically by facility name 
and then chronologically by event date for each facili- 
ty. Component, system, keyword, and component 
vendor indexes follow the summaries. 


156,922 

NUREG-0304-V16-N1/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Regulatory and Technical Reports (Abstract Index 
Journal). Compilation for First Quarter 1991, Janu- 
ary-March. 

Jun 91, 41p 

Also available from Supt. of Docs. See also NUREG- 
0304-V15-N4. 


The journal includes all formal reports in the NUREG 
series prepared by the NRC staff and contractors; pro- 
ceedings of conferences and workshops; as well as 
international agreement reports. The entries in this 
compilation are indexed for access by title and ab- 
stract, secondary report number, personal author, sub- 
ject, NRC organization for staff and international 
agreements, contractor, international organization, 
and licensed facility. 


156,923 

NUREG-0540-V13-N4/GAR PC A21/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Title List of Documents Made Publicly Available, 
April 1-30, 1991. 

Monthly rept. 

Jun 91, 482p 

Also available from Supt. of Docs. See also NUREG- 
0540-V13-N3. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Regulatory Commission (NRC). The 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference io Principal Documents. 


156,924 

NUREG-0750-V33-IND1/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration and Resources Management. 
Indexes to Nuclear Regulatory Commission is- 
suances, January-March 1991. 

1991, 45p 

Also available from Supt. of Docs. See also NUREG- 
0750-V32-IND2. 


Digests and indexes for issuances of the Commission 
(CLI), the Atomic Safety and Licensing Appeal Panel 
(ALAB), the Atomic Safety and Licensing Board Panel 
(LBP), the Administrative Law Judge (ALJ), the Direc- 
tors’ Decisions (DD), and the Denials of Petitions for 
Rulemaking are presented in the document. 


156,925 

NUREG-0750-V33-N4/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Nuclear Regulatory Commission issuances, April 


Apr 91, 69p 
Also available from Supt. of Docs. See also NUREG- 
0750-V33-N3. 


The report includes the issuances received during the 
specified period from the Commission (CLI), the 
Atomic Safety and Licensing Appeal Boards (ALAB), 
the Atomic Safety and Licensing Boards (LBP), the Ad- 
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ministrative Law Judges (ALJ), the Directors’ Deci- 
‘orn a and the Denials of Petitions for Rulemaking 


156,926 

NUREG-1407F/GAR PC A05/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Safety Issue Resolution. 

Procedural and Submittal Guidance for the Individ- 
ual Plant Examination of External Events (IPEEE) 
for Severe Accident Vulnerabilities. Final Report. 
J. T. Chen, N. C. Chokshi, R. M. Kenneally, G. B. 
Kelly, and W. D. Beckner. Jun 91, 82p 

ae available from Supt. of Docs. See also NUREG- 


Based on a Policy Statement on Severe Accidents, the 
licensee of each nuclear power plant is requested to 
perform an individual plant examination. The plant ex- 
amination systematically looks for vulnerabilities to 
severe accidents and cost-effective safety improve- 
ments that reduce or eliminate the important vulnerabi- 
lities. The document presents guidance for performing 
and reporting the results of the individual plant exami- 
nation of external events. The guidance for reporting 
the results of the individual plant examination of inter- 
nal events (IPE) is presented in NUREG-1335. 
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156,927 

DE91005588/GAR PC A06/MF A01 
Texas A and M Univ., College Station. Nuclear Science 
Center. 

Investigation of the low enrichment conversion of 
the Texas A and M Nuclear Science Center Reac- 
tor. Final report. 

Progress rept. 

J. A. Reuscher. 1988, 109p DOE/ER/75346-T1 
Contract FG07-87ER75346 

Sponsored by Department of Energy, Washington, DC. 


The use of highly enriched uranium as a fuel research 
reactors is of concern due to the possibility of diversion 
for nuclear weapons applications. The Texas A&M 
TRIGA reactor currently uses 70% enriched uranium in 
a FLIP (Fuel Life improvement rye, fuel element 
manufactured by General Atomics. Thus fuel also con- 
tains 1.5 weight percent of erbium as a burnable 
poison to prolong useful core life. US university reac- 
tors that use highly enriched uranium will be required 
to covert to 20% or less enrichment to satisfy Nuclear 
Regulatory Commission requirements for the next core 
loading if the fuel is available. This investigation exam- 
ined the feasibility of a material alternate to uranium- 
zirconium hydride for LEU conversion of a TRIGA re- 
actor. This material is a beryllium oxide uranium diox- 
ide based fuel. The theoretical aspects of core physics 
analyses were examined to assess the potential ad- 
vantages of the alternative fuel. A basic model was de- 
veloped for the existing core configuration since it is 
desired to use the present fuel element grid for the re- 
placement core. The computing approach was cali- 
brated to the present core and then applied to a core 
of BeO-UO(sub 2) fuel elements. Further calculations 
were performed for the General Atomics TRIGA low- 
enriched uranium zirconium hydride fuel. 


156,928 
DE91011834/GAR 
Argonne National Lab.., IL. 
Observations on the structural design and analysis 
of a piping system. 

B. J. Hsieh, and C. A. Kot. 1991, 32p ANL/CP- 
72564, CONF-910602-36 

Contract W-31109-ENG-38 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


The structural design/analysis of a gas exhaust 
system at a nuclear fuel facility is used to investigate 
some aspects of current piping design procedures. 
Specifically the effect of using various stress meas- 
ures including ASME Boiler & Pressure Vessel (B&PV) 
Code formulas is evaluated. It is found that large differ- 
ences in local maximum stress values may be calculat- 
ed depending on the stress criterion used. However, 
when the global stress maxima for the entire system 
are compared the differences are much smaller, being 
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nevertheless, for some load combinations, of the order 

of 50 percent. The effect of using an equivalent static 

method (ESM) analysis is also evaluated by comparing 
those obtained 


its results with tai from a response spec- 
trum method (RSM) analysis. It is shown that a spec- 
trum amplification factor (equivalent static coefficient 
greater than unity) of at least 1.32 must be used in the 
current application of the ESM analysis in order to 
obtain results which are conservative in all aspects rel- 
ative to the RMS analysis. However, it appears that an 
adequate design would be obtained from the ESM ap- 
proach even without the use of a spectrum amplifica- 
tion factor. 7 refs., 4 figs., 7 tabs. 


156,929 


DE91012041/GAR PC A03/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 

Monthly summary of dissolver data. 

1957, 50p FTS-CLVI-73 

Contract ACO06-76RL01830 

Declassified 17 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This report contains data for dissolver operations at 
Hanford. (JL) 


156,930 


DE91012203/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Differential rod worth profiles observed in Fast 
Flux Test Facility: A three dimensional ana 

R. F. Richard. Mar 91, 17p WHC-MR-0245 

Contract ACO06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


The objective of this thesis is to analyze, using three 
dimensional diffusion theory, the control rod worth pro- 
files for FFTF and compare them to the experimental 
measurements. The analyses will address the effect of 
axial blanketed assemblies on the control rod worth 
profile. 2 refs. 


156,931 


DE91012208/GAR PC A03/MF A01 


radiation protection at Redox. 
. 7 Jan 54, 16p HW-32319 
Contract A\ 76RL01830 
Declassified 20 May 1991. Sponsored by Department 
of Energy, Washington, DC. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This report discusses what portion of the ventilation 
system at Redox could be charged to radiation protec- 
tion, as compared to personnel comfort or other proc- 
ess considerations, and what reductions might have 
been possible if the radiation protection could have 
been less stringent. Of the total cost foreseen at this 
time of about $40,337,000 for the Redox facility (exclu- 
sive of the 222-S Analytical Laboratory), about 
$2,920,000 or 7.2% could be charged to ventilation of 
the 202-S building for radiation protection. Since the 
radioactive waste gas disposal policy is essentially un- 
changed now from 1947 when Redox was designed, 
there are no significant reductions possible in ventila- 
tion of the Redox facility. 1 fig., 2 tabs. 


156,932 


DE91012973/GAR 

Hanford Works, Richland, WA. 
Ruptured slug data. 

R. O. Mehann. 13 Nov 51, 10p HW-22730 

Contract ACO6-76RL01830 

Declassified 4 June 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 
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Ruptured slugs may be catalogued by one of three 
types. The slug failures experienced generally during 
the period January 1, 1951 to November 1, 1951 are 
so catalogued in this document with a view towards 
some better understanding of the mechanics of slug 
failure and of the direction in which slug improvement 
and development work may go to lower the frequency 
of slug ruptures. 7 figs. 
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156,933 
DE91013472/GAR PC A04/MF A01 
Hanford Works, Richland, WA. 

Bibliography on slug failures occurring in the Han- 
ford a” Reactors. 


Ba. Born 

a prgnaer. 24 May 51, 63p HW-21199, HAN- 
ae AC06-76RL01830 

Declassified 11 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This bibliography is a compilation of the reports issued 
previous to May 22, 1951 on the detection, removal, 
and examination of slug failures occurring in the Han- 
ford Production Reactors and includes related material 
from other sites. The material has been arranged by 
three main subject categories; namely, the slug failure 
phenomena in general, specific slug failure incidents 
experienced in the Hanford Production Reactors, and 
methods of monitoring for slug failures. Within each 
category the reports are arranged chronologically. 


156,934 
DE91619314/GAR PC AO5/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
Thermodynamic analysis of advanced fuels for 
fast breeder reactors. 
D. Srivastava, S. P. Garg, and G. L. Goswami. 1990, 
— BARC-1501 

. Sales Only. 


Six phase fields of interest in the M-C-N system (M= 
mixed U/Pu) with oxygen as impurity are (i) U(sub 1- 
x3)Pu(sub x3) (=M)+ U(sub 1-x1)Pu(sub x1)C(sub 1- 
y-2)N(sub y)O(sub z) (= MCN O), (ii)C + U(sub 1) (sub 
x2)Pu(sub = x2)Csub(1.5) (=MCsub(1.5)), (iii) 
MCsub(1.5) + MCNO, (iv) C+MCNO, (v) UN(sub 
(1.5)) + MCNO and (vi) C + UNsub(1.5) + MCNO. In 
the present work a detailed thermodynamic analysis 
has been carried out for all the six phase fields existing 
in the system with x(sub 1), 1-y-z and y are varying 
from 0.0 to 1.0 and z as impurity from 0.0 to 0.15 at 
temperature between 1500K to 2000K. In the first part, 
composition of the phases in the different phase fields 
have been calculated as a function of overall composi- 
tion of the fuel and temperature. In the second part, 
thermodynamic properties such as partial pressures of 
N(sub 29). O(sub 2)(g), CO(g), Pula). U(g), PuO(g), 
Ua). UC(sub 2)(g) and PuC(sub 2)(g) species and 
carbon potential of the fuel have been Tolechaied asa 
function of compositions x(sub 1), y and z at different 
temperatures. Results obtained are discus sed in 
detail and compared with the reported measured data. 
Hitherto, thermodynamic properties for all the phase 
fields of M-C-N-O system have not been reported. (a 
uthor). 54 tabs., 13 figs., 24 refs. (Atomindex citation 
22:019560) 


156,935 

DE91619548/GAR PC A03/MF A01 
Bhabha Atomic Research Centre, Bombay (India). 
Data processing software for Purex plant process 
control laboratory. 

V. P. Kansara, P. V. Achuthan, S. Sridhar, A. 
— and R. K. Dhumwad. 1990, 37p BARC- 


U.S. Sales Only. 


A software has been developed at the Fuel Reproc- 
essing Division, Trombay to meet the data processing 
needs of the Control Laboratory of a reprocessing 
plant. During the normal plant operations contents of 
over one hundred process tanks have to be sampled 
and analysed for regular monitoring. In order to speed 
up the computation and the reporting of results as well 
as to obtain the process performance data over a 
period of time a software has been developed. The 
package has been sucessfully demonstrated and im- 
plemented at the Plutonium Plant, Trombay. This has 
been in continuous use since May 1987 with highly sat- 
isfactory performance. The software is a totally menu- 
driven package which can be used by the laboratory 
analysts with a few hours of training. The features in- 
clude data validation involving source tank identifica- 
tion, the nature of the sample, the range of expected 
results, any duplication in sample numbering etc. 
Audio indication of deviations from the expected input 
or output values are given with an option to override in 
case of abnormal samples. The progress of analysis 
can be obtained for a given sample at any given time. 
Incorporated in the software is the help menu for quick 
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reference of analytical protocol to be followed for a 
given tank/method. The computations for the determi- 
nations are carried out after obtaining input values on a 
screen-form. Th e results can be displayed on the 
monitor or obtained in the form of a hard copy i n any 
desired format. (author). 17 figs., 2 refs. (Atomindex 
citation 22:019895) 


Reactor Materials 


156,936 

DE91012976/GAR PC AO5/MF A01 
General Electric Co., Richland, WA. Hanford Atomic 
Products Operation. 

— pitting attack of pile process tubes and 


lugs. 
M. Lewis, and R. A. Rohrbacher. 30 Jun 53, 86p 
HW-29132 
Contract ACO6-76RL01830 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Between October 1951 and October 1952 the F Pile of 
Hanford Atomic Products Operation was forced a 
number of times to stop operation temporarily because 
water leaks in the process tubes allowed large 
amounts of cooling water to enter the graphite moder- 
ator. Beginning in June 1952, a different phenomenon 
was observed. A leaking tube was discovered at F Pile 
that was not stuck in the channel. Furthermore, by a 
new technique using a dye solution, the hole in the 
tube was found. Large, discrete pits were found on the 
inside wall of this tube at the point where it leaked. The 
leak was through a pin hole at the base of one of the 
pits. Attack on this tube obviously started inside the 
tube and worked its way out. Most of the tubes that 
have been removed from F Pile between June 1952 
and September 1952, and both leaking tubes what 
were found in D Pile, were attacked from the inside. 
Slug jackets have been found in F Pile with a type of 
pitting attack that may be caused by the same phe- 
nomenon. This slug jacket pitting attack, which is more 
severe than any that has been encountered to date, 
occurred concurrently with the pitting attack on the 
tubes. A description of the nature of this pitting attack 
and hypothesis to explain its causes are described in 
this report. (ERA citation 16:020205) 


Reactor Physics 


156,937 

DE9$1012130/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Test plan for coupon autoclave corrosion testing. 
he Clemmer. Apr 91, 34p PNL-7603, TTDP-4.1- 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The light-water reactor (LWR) tritium target is bein ng 
developed at Pacific Northwest Laboratory for the U 

Department of Energy Office of New Production Reac- 
tors. For the LWR target, tritium is contained in the 
target by control of tritium permeation through the bar- 
rier cladding tubes. The tubes may have permeation 
barriers on the inside and outside surfaces. Tritium 
containment of cladding tubes is tested in autoclaves 
with water chemistry conditions prototypic of a LWR. 
Test specimens are tubes up to 15 ft long. The tests 
now are being set up for 4-ft lengths. Longer auto- 
claves can be built to accommodate longer lengths. 
The goals are to test the statistical distribution and to 
test parametric conditions. The statistical distribution is 
determined by a set of identical tests at nominal test 
conditions. Parametric tests include several factors 
such as time, temperature, pressure, and microstruc- 
ture. Each autoclave test setup uses one specimen 
with one end welded closed. The closed end of the 
specimen tube is inserted into an autoclave. The other 
end extends through the top flange of the autoclave 
and is sealed by mechanical amy Tritium gas is in- 
troduced to the inside of the tube. The tritium source is 
a piece of SAES getter containing approximately 20 Ci 
of tritium in the form of zirconium hydride. The tritium 
partial pressure is kept constant by controlling the tem- 
perature of the source. Samples of the water are as- 


sayed to determine tritium permeation. 6 refs., 1 fig., 2 
tabs. 


156,938 

DE91012204/GAR PC A09/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Calculational methods used in determining reac- 
tion rates in the Multi- Isotope production test as- 


R.A. Tie, Mar 91, 180p WHC-MR-0188 
Contract AC06-87RL10930 
Sponsored by Department of Energy, Washington, DC. 


The Multi-lsotope Production test assembly was irradi- 
ated in the Fast Flux Test Facility to help reduce uncer- 
tainties in the nuclear data used to prepare the facility 
for a possible mission as the production site for (sup 
238)Pu. To support the experiment, a detailed Monte 
Carlo Neutron Photon model of this assembly was cre- 
ated to provide a calculational basis to compare with 
experimental results. This calculation was unique be- 
cause of the small volumes in which the reaction rates 
took place. Also, this calculation required the develop- 
ment of a number of tools to ensure accuracy in mod- 
eling as well as to improve the model, which included 
spreadsheets to create the geometry. The lessons 
learned from the modeling of the Multi-lsotope Produc- 
tion test assembly calculations may be applicable to 
other complicated Monte Carlo Neutron Photon ge- 
ometries. 3 refs., 32 figs., 12 tabs. 


156,939 
DE91012813/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

RELAPS5 kinetics model development for the Ad- 
vanced Test Reactor. 

J. L. Judd, and W. K. Terry. 1990, 21p EGG-M-89532 
Contract ACO7-761D01570 

American Nuclear Society (ANS) topical meeting on 
the safety, status and future of non-commercial reac- 
tors and irradiation facilities, Boise, ID (USA), 30 Sep - 
4 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 


A point-kinetics model of the Advanced Test Reactor 
has been developed for the RELAP5 code. Reactivity 
feedback parameters were calculated by a three-di- 
mensional analysis with the PDQ neutron diffusion 
code. Analyses of several hypothetical reactivity inser- 
tion events by the new model and two earlier models 
are discussed. 3 refs., 10 figs., 6 tabs. 


156,940 
DE91013406/GAR 
Argonne National Lab., IL. 
Recent advances in utilization of the R-matrix pa- 
rameters for reactor applications 

R. N. Hwang. 1991, 14p ANL/CP-71459, CONF- 
910503-16 

Contract W-31109-ENG-38 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
1991 _— by Department of Energy, Washing- 
ton, 


PC A03/MF A01 


A simplified version of the rigorous pole representation 
of cross sections has been developed to facilitate utili- 
zation of the newly released ENDF/B VI resonance 
data based on the Reich-Moore parameters for reactor 
applications. The procedure is equivalent to the ex- 
traction of the Humblet-Rosenfeld-type parameters 
and the associated ‘background’ term explicitly from 
the rigorous pole and residue parameters which, in 
turn, are converted from a given set of the Reich- 
Moore parameters. The computational efficiency and 
its amenability to the existing reactor codes are signifi- 
cantly enhanced by the introduction of the pertinent 
analytic continuation in place of the smooth ‘back- 
ground’ term via the non-linear least square fitting. The 
method has been successfully applied to all major nu- 
clides examined and the results are presented. 6 refs. 
(ERA citation 16:020066) 


General 


156,941 

DE91012092/GAR PC A10/MF A02 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE. 
Engineering Dept. 





Design and procurement history of Hanford Engi- 
neer Works and Clinton semi-works. Volume 2. 
Dec 45, 217p IN-6263-Vol.2 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This report outlines the procurement and cost policies 
and procedures at the Hanford Engineer Works and 
the Clinton Semi-works during the early years of 1942-- 
1945. (JEF) 


156,942 

DE91012093/GAR PC A09/MF A02 
Du Pont de Nemours (E.I.) and Co., Wilmington, DE. 
Engineering Dept. 

Design and procurement history of Hanford Engi- 
neer Works and Clinton Semi-Works. Volume 1. 
Dec 45, 217p IN-6263-Vol.1 

Contract AC06-76RL01830 

Declassified 3 Mar 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


During the latter part of 1942 and the early part of 
1943, E.l. du Pont de Numours and Company, upon 
urgent request by the United State Government, reluc- 
tantly accepted a contract covering the design, con- 
struction and operation of a commercial-size plant, 
and another covering the design and construction only 
of a semi-works plant, both for the production of pluto- 
nium, a new chemical element transmuted from urani- 
um as a part of the Atomic Energy Program. The work 
on both projects was conducted under the direction of 
the Manhattan District, a newly formed district of the 
Corps of Engineers, organized to supervise and pros- 
ecute an extremely secret development of great mili- 
tary importance to World War Il. Technical process 
- data for the two projects were furnished largely 
by the University of Chicago. The purpose of this 
report is to present a general overall picture of the 
design and procurement phases of the Hanford and 
Clinton projects as conducted by the du Pont Engi- 
neering Department and Explosives Department -- 
TNX in the Wilmington Office, with emphasis being 
placed primarily upon the unusual or abnormal charac- 
teristics of the program. The field construction phase 
has been covered by histories prepared by the du Pont 
field construction organizations that were located at 
the respective project sites. 


156,943 

DE91013981/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Building 823 security control system pre-site plan- 
ning and installation. 

G. D. Jarrell, and L. J. Wright. Mar 91, 28p SAND-91- 
0492 


Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Access to Building 823, Sandia Laboratories, is con- 
trolled by magnetic card readers, allowing only author- 
ized entry after hours. An overview of this security con- 
trol system flexibility, basic layout, limitations, and 
component interaction are discussed in this report. 
Guidance is also given for pre-site planning, compo- 
nent placement, and wiring specifications. A glimpse 
into how the system is wired together is provided; how- 
ever, no detail is given on how to program the system. 
The person who has ultimate responsibility for the se- 
curity system setup, operation and programmin 
should consider training by the manufacturer. 5 figs., 
tabs. (ERA citation 16:019833) 


156,944 
DE91014091/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Developing an emergency procedures writers’ 
guide: A case study. 

L. T. Ostrom, S. G. Hill, J. A. Close, J. D. Lash, and 
W. C. Hemming. 1991, 25p EGG-M-90471, CONF- 
9107114-2 

Contract ACO7-761D01570 

International System Safety Society (SSS) conference 
(10th), Dallas, TX (USA), 18-22 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


The Nuclear Regulatory Commission’s (NRC) Three 
Mile Island Task Force identified the need for incorpo- 
rating human factors and technical writing guidance 
into the development of function-oriented emergency 
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operating procedures (EOPs). The NRC recommend- 
ed that this guidance be contained in plant specific 
EOP writer's guides which should be developed = the 
plant for use by the plant’s EOP developers (NUREG- 
0737 Supplement, 1982). Based on industry success 
with post-Three Mile Island procedure philosophy, 
——— of the Department of poem Advanced 
Test Reactor (ATR) facility made the decision to re- 
structure their EOPs using the post-Three Mile Island 
guidelines and incorporating human factors principles 
into the process. To further enhance the procedures, 
ATR Management wanted to ensure the lessons 
learned by the NRC while inspecting commercial reac- 
tor facilities’ EOPs were incorporated. To meet these 
goals a multi-disciplinary team was assembled and 
tasked with the development of the writers’ guide and 
procedures. The process of developing the writer's 
guide included a needs assessment, gathering proce- 
dure writing information, deciding on the EOPs’ format, 
writing the writers’ guide, and then revising the writers’ 
guide based on the outcome of the verification and val- 
idation of the procedures and operator feedback. The 
Hes one, EOP writers’ guide contains state-of-the-art 
human factors guidance for writing procedures. 12 ref., 
1 fig. (ERA citation 16:020226) 


156,945 

DES91014324/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Evaluation of fiber optic closed circuit television 
transmission systems for — —— 

T. Malone. May 91, 33p SAND-90-2556 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This document describes tests performed on four 
video communication fiber optic transmission systems. 
Testing was oriented toward security applications in- 
volving exterior perimeter video assessment/surveil- 
lance. Video signal performance tests were conducted 
on each system. Limited field experience on a small 
number of fiber optic systems installed in a exterior pe- 
rimeter testbed area is included also. 8 refs. (ERA cita- 
tion 16:019831) 


156,946 

DE91014397/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

SENLEX: A sensor layout expert system. Volume 
1, Overview. 

J. W. Williams. Jan 91, 53p SAND-91-0246 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


An expert system is computer software that can apply 
problem solving rules to a particular domain and 
produce expert level results. An expert system 
achieves expert level performance by simulating the 
reasoning processes used by the experts, i.e., encod- 
ing the rules developed by the experts. The application 
of an expert system we have developed, the complex- 
ity of the domain in which the system solves problems, 
the ability of the system to perform at an expert level, 
and the features provided by the system are the issues 
addressed in this document. SENLEX represents the 
exterior sensor layout design rules of five experts for 
four sensor types: microwave, infrared, ported coaxial 
cable, and taut wire. In addition to the knowledge 
about the placement of the individual sensors, SEN- 
LEX’s knowledge base includes details of sensor inte- 
gration. The consolidation of the layout design rules for 
the four sensor types is one of the reasons for devel- 
oping SENLEX. The rules for performing exterior 
sensor placement cannot be found in the handbooks 
on intrusion detection system design but in the minds 
of the experts who have performed the tasks. Besides 
making the design knowledge available to others, a 
goal of the development of SENLEX has been to aid 
experts with the tedious or time-consuming parts of the 
design task, freeing them to pursue areas which better 
utilize their expertise. 20 figs. (ERA citation 16:019832) 


156,947 

DE91619529/GAR PC A03/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Texts of the Agency’s co-operation agreements 
with regional intergovernmental organizations. 
The agreement with the Arab Atomic Energy 
Agency. 

Dec 90, 14p IAEA-INFCIRC-25(Add.6) 

U.S. Sales Only. 


The text of the Agency’s agreement for co-operation 
with the Arab Atomic Energy Agency is reproduced. 


156,951 
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This agreement entered into force on 12 November, 
1990. (Atomindex citation 22:019872) 


156,948 

DE91619530/GAR PC A03/MF A01 
International Atomic Energy Agency, Vienna (Austria). 
Argentine-Brazilian declaration on common nucle- 


ar policy. 

Dec 90, 13p IAEA-INFCIRC-388 

Translated from Spanish, Translated from Spanish. 
U.S. Sales Only. 


The document reproduces the text of the Argentine- 
Brazilian Declaration on Common Nuclear Policy, 
signed by the Presidents of Argentina and Brazil at Foz 
do Ignacu, Brazil, on 28 November 1990. At the invita- 
tion of the Governments of Argentina and Brazil, the 
Agency’s Director General attended the signing cere- 
mony. (Atomindex citation 22:019873) 
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156,949 

AD-A236 623/5/GAR PC AOi/MF A01 
California Univ., Santa Barbara. Marine Science Inst. 
Molecular Biology of the Photoregulation of Pho- 
tosynthetic Light-Harvesting Complexes in Marine 
Dinoflageliates. 

Final rept. Oct 87-Mar 91. 

B. B. Prezelin, and E. L. Triplett. 4 Jun 91, 5p 
Contract N00014-88-K-0060 


Our goal is to continue to use biotechnological tech- 
niques to study the genetic bases of light- and nutrient- 
regulation of photosynthetic light-harvesting complex- 
es in marine dinoflagellates. We chose the peridinin- 
chlorophyll a-protein (PCP) complexes of dinoflagel- 
lates as a model system for proposed genetic analy- 
ses, since these phytoplankton are a spectral repre- 
sentative of the large group of marine algae whose 
light-harvesting components are dominated by biue- 
light absorbing xanthophylis. Knowledge gained 
through study of the PCP system may also provide in- 
sights into the closely related fucoxanthin-system of 
diatoms, chrysophytes and brown algae. 


156,950 

AD-A236 956/9/GAR PC A12/MF A02 
Woods Hole Oceanographic Institution, MA. 

Dino ite Blooms and Physical Systems in the 
Gulf of Maine. 

Doctoral thesis. 

P. J. Franks. Jun 90, 267p Rept no. WHOI!-90-23 
Contract N00014-87-K-0007 


Blooms of the toxic dinoflagellate Alexandrium tamar- 
ense have been nearly annual occurrences along the 
coast of Maine, New Hampshire and Massachusetts 
since 1972. However, the mechanisms controlling the 
timing and spread of these blooms have not been well 
understood. Based on intense hydrographic and bio- 
logical sampling from 1987 to 1989 in the affected 
region, | concluded that blooms of A. tamartense were 
advected alongshore in a coastally trapped buoyant 
plume formed by the outflow of the Andr in and 
Kennebec Rivers in Maine. Tests of this ‘plume advec- 
tion’ hypothesis using historical records of shellfish 
toxicity, wind speed and direction, and river flow rates 
supported its validity. The plume-advection hypothesis 
was found to explain many of the details of the timing 
and location of toxic outbreaks. These included the 
annual north-to-south progression of toxicity, the rela- 
tionship of the speed of the alongshore progression of 
toxicity with river flow rates, the influence of along- 
shore wind stress on the distribution of low-salinity 
water and A. tamarense cells, and the presence of a 
toxin-free zone south of Cape Ann, MA. 


156,951 
AD-A236 966/8/GAR 


October 15, 1991 


PC A01/MF A01 
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California Univ., Santa Barbara. 
ryomyces hansenii: A Model System for 
Marine Mo lar Biology. 
Annual progress rept. 1 Jun 90-30 May 91. 
G. S. Nadathur. 30 May 91, 4p 
Contract N00014-89-J-3027 


In an attempt to construct plasmids with the capabili 
of autonomous replication we have isolated two AR 
from Debaryomyces utilizing S. cerevisiae strain SEY 
2108 (Ura3) and its corresponding gene URA3 as a 
marker. Attempts are now being made to transform 
Ura3 Debaryomyces with this plasmid. Transformation 
attempted with techniques such as protoplasting, alkali 
cations and electroporation has not met with success. 
With the arrival of strain J-26 for Dr. L. Adler, transfor- 
mation will be attempted utilizing hygromycin resist- 
ance as a marker. Dr. Adlers has also agreed to gener- 
ate Ura3 mutants of his strain for use as a biological 
marker. To generate auxotrophic mutations for trans- 
formation, mutagenesis was performed utilizing ethyl 
methyl sulfonate. 


156,952 
MIC-91-03535/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Ottawa (Ontar- 


io). 

Distribution and zoogeography of the Bivalvia of 
the eastern Pacific Ocean. . 

Canadian special publication of fisheries and aquatic 
sciences no. 112. 

F. R. Bernard, S. M. McKinnell, and G. S. Jamieson. 
c1991, 66p ISBN-0-660-13428-4 


Review of the distribution of the marine bivalve fauna 
of the eastern Pacific Ocean from Bering Strait, Alaska 
to south of Cape Horn, Chile, based on the catalogue 
of Bernard (1983) and reworking of some new records 
of the Galapagos and Hawaiian Islands fauna. The 
review formulates and examines hypotheses concern- 
ing long and short term factors influencing the coast- 
wide distribution of the bivalve fauna and gives consid- 
eration to global effects of plate tectonics, continental 
displacement and environmental factors. Ordination 
and clustering techniques are used to examine the size 
and distribution of zoogeographic provinces and the 
characteristics of these provinces are described. Final- 
ly, the bivalve fauna of the Eastern Pacific islands are 
examined and discussed. 


156,953 

MIC-91-04122/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Comparison of the gonadal maturation of a sea 
urchin Strongylocentrotus intermedius, from Soya 
and Rebun Isiand in northern Hokkaido. 

Canadian translation of fisheries and aquatic 
sciences no. 5525. 

K. Tajima. c1991, 14p 

Translated from Japanese. Originally published in Jap- 
anese, in Japan. 


The spawning period of sea urchins in the various 
areas of Hokkaido have until now been explained 
through seasonal changes in gonadal weight as well 
as through histological observations of the formation 
stages of the reproductive cells. However, there is little 
information about their spawning in the Hokkaido 
region. This paper presents the results of a survey of 
the appearance times of early floating larvae in Soya 
and at Horodomari, Rebun Island, city of Wakkanai. 


156,954 

PB91-208561/GAR PC A03/MF A01 

oe Hole Oceanographic Institution, MA. Dept. of 
iology. 

Faimouth Pond Watchers. Interim Report on Citi- 

zen Volunteer Monitoring of Water Quality in Fal- 

mouth’s Coastal Ponds. 

B. L. Howes, D. D. Goehringer, and A. W. White. Apr 

91, 37p 

Sponsored by Falmouth Town Planning Office, MA., 

and National Oceanic and Atmospheric Administra- 

tion, Rockville, MD. 


The goals of the study were to provide the Town with 
information on current water quality conditions in the 
ponds, data critical to assessing and developing intelli- 
gent management actions to insure the protection of 
these fragile coastal ecosystems. In addition, the 
project was designed to involve local citizens directly 
in determining the present and future ecological health 
of these systems, as well as to draw community atten- 
tion to the increasing human pressures on our fragile 
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coastal resources. The value of the information 
became more important with the inception of a Coastal 
Pond Overlay Bylaw enacted by the Town in 1988, 
specifying annual mean threshold values for total nitro- 
gen concentrations in Falmouth’s coastal ponds. Com- 
prehensive data from the Citizen’s Monitoring Effort 
would now provide crucial information far too expen- 
sive to be provided by limited Town budgets to verify 
the validity of these threshold values as well as provide 
the Planning Board with information to interpret this 
new Bylaw. 


156,955 
PB91-212217/GAR PC A04/MF A01 
Southern lilinois Univ. at Carbondale. Dept. of Zoolo- 


Sievey of Federally-Funded Marine Mammal Re- 
search and Studies, FY 74-FY 90. 

G. H. Waring. Jun 91, 53p 

Contract MM-T-75133766 

See also PB90-272097. Sponsored by Marine 
Mammal Commission, Washington, DC. 


Fourteen department-level Federal agencies reported 
funding marine mammal research and studies from 
FY74 through FY90. Often more than one agency 
within the larger departments funded research. Some 
agencies funded projects in all years, whereas others 
supported research or studies during only part of the 
period. The Department of Transportation (i.e., Coast 
Guard) and the Veterans Administration gave support 
to a few projects early in the period; but since no fur- 
ther support has occurred in the past decade, those 
agencies are no longer included in the survey. The 
document reviews the types of studies that have been 
supported by agencies that have funded marine 
mammal research during at least four of the preceding 
ten years. Table 1 lists previous survey information on 
Federally-funded marine mammal research and stud- 
ies which is available through the National Technical 
Information Service. 


156,956 

PB91-212332/GAR PC A03/MF A01 

Point Reyes Bird Observatory, Stinson Beach, CA. 

Harbor Seal Habitat Restoration at Strawberry 
it, San Francisco Bay. 

Final rept. 

S. G. Allen. Mar 91, 47p 

Contract MM2910890-9 

9 by Marine Mammal Commission, Washing- 

ton, DC. 


The shoreline habitat preferred by harbor seals has 
been shrinking at an accelerated rate in the past cen- 
tury. Strawberry Spit is one of twelve documented seal 
haul-out sites in San Francisco Bay and is an example 
of the abandonment of a haul-out site presumably due 
to increased development pressures. Harbor seals 
have been hauling out on Strawberry Spit since the 
late 1960s. It was estimated that the number of seals 
using the Spit during the winter of 1975-76 represent- 
ed approximately one third of the total estimated 
harbor seal population of San Francisco Bay at the 
time, roughly 100 seals. In the late 1970s, Strawberry 
Spit was designated for a development project. Since 
then, the number of seals has dropped precipitously. 
To mitigate potential disturbance to wildlife, the devel- 
oper agreed to sever the Spit from the mainland to 
create a seal refuge. The study was designed to evalu- 
ate the efficiency of mitigation measures and to pro- 
vide recommendations on the value of such measures 
in enhancing seal habitat. 


156,957 
PBS1-216093/GAR PC A03/MF A01 


National Marine Fisheries Service, Galveston, TX. Gal- 


veston Lab. 

General Information about Sea Turtle Research at 
the NMFS Galveston Laboratory (Revised). 
Technical memo. 

C. T. Fontaine, J. A. Williams, and C. W. Caillouet. 
Apr 91, 14p NOAA-TM-NMFS-SEFC-259-REV 

See also PB90-242041. 


The National Marine Fisheries Service (NMFS) Gal- 
veston Laboratory is located near the Gulf of Mexico 
on the upper Texas coast. All programs at the labora- 
tory are aimed at providing scientific information for the 
management of shrimp and finfish fisheries and their 
habitats and for the conservation of protected species. 
Sea turtle research provides information necessary to 
prevent extinction of the seriously endangered Kemp's 
ridley and to understand the behavior and habitat re- 
quirements of the five sea turtle species that occur in 


the Gulf of Mexico. The revised report provides infor- 
mation the Sea Turtle Head Start Project, the Sea 
Turtle Stranding and Salvage Network, sea turtle be- 
havior and habitat requirements, evaluation of turtle 
excluder devices, oil and gas platform removal, and 
sea _ satellite tracking, and other cooperative re- 
search. 


156,958 
PB91-216101/GAR PC A03/MF A01 


National Marine Fisheries Service, Galveston, TX. Gal- 
veston Lab. 

Bibliography of NMFS Galveston Laboratory Publi- 
cations and Reports on Sea Turtles 1978-1991. 
Technical memo. 

Sa Caillouet. Apr 91, 149 NOAA-TM-NMFS-SEFC- 


In 1978, the National Marine Fisheries Service (NMFS) 
Galveston Laboratory initiated research involving ex- 
perimental head starting (captive rearing) of Kemp’s 
ridley sea turtle (Lepidochelys kempi). Since that time, 
the laboratory has continued head starting, but has ex- 
panded its research on sea turtles to include a wide 
variety of topics, both in the field and in the laboratory. 

he purpose of the report is to list the citations of sea 
turtle publications and reports by the Galveston Labo- 
ratory to bring them to the attention of potential users 
and to provide information concerning how copies or 
reprints might be obtained. For example, NOAA Tech- 
nical Memoranda in the bibliography can be obtained 
from the National Technical Information Service 
(NTIS), 5285 Port Royal Road, Springfield, VA 22161. 


Dynamic Oceanography 


156,959 

AD-A236 602/9/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. Dept. of Marine, 
Earth and Atmospheric Sciences. 

Assessment of Physical Oceanographic Studies in 
the Seas Around Taiwan. 

Final rept. 1 May 89-30 Apr 90. 

P. T. Shaw. Mar 90, 24p 

Contract N00014-89-J-1924 


Physical oceanography in the seas around Taiwan is 
reviewed by reading literature and by studying histori- 
cal hydrographic station data. Features discussed are: 
(1) the intrusion current from the Kuroshio along the 
continental margin in the northern South China Sea: 
(2) a northeastward current in winter and spring in the 
Taiwan Strait, and (3) southward flow from the East 
China Sea to the Taiwan Strait in winter. In addition to 
wind, possible driving mechanisms are the set-up of 
sea surface in the northern South China Sea and the 
— density gradient on the East China Sea 
shelf. 


156,960 

AD-A236 619/3/GAR PC A03/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Marine Physical Lab. 

Annual Report, Grant Number N00014-89-J-1912 
(Scripps Institution of Oceanography, La Jolla, 
California). 

H. D. Abarbanel, and A. Rouhi. 1991, 21p 

Contract N00014-89-J-1912 


We investigate the role of potential vorticity in nearly 
two dimensional flows of importance in geophysical 
fluid dynamics. Potential vorticity conservation arises 
from particle interchange symmetry in the Lagrangian 
formulation of fluid dynamics and is associated with an 
infinite dimensional symmetry group. In truncating the 
number of degrees of freedom of these fluid flows, as 
one does when making numerical integrations of the 
theory, it is not possible to keep the full infinite dimen- 
sional symmetry group. We show, in the context of the 
shallow water equations, how to modify the symmetry 
algebra and construct a Hamiltonian for the fluid which 
preserves the maximum symmetry consistent with the 
finite number of retained degrees of freedom and 
which becomes the original fluid as the number of de- 
grees of freedom increases to infinity. The construc- 
tion is done in planar geometry without rotation, but it 
also goes through for f or beta plane settings, for flows 
on a sphere (rotating or not) and for stratified fluids. 
The latter application includes both internal and sur- 
face gravity waves. 





156,961 

AD-A236 635/9/GAR PC A08/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 
Alaska Wave Data Index. 

Final rept. 

D. D. McGehee, and L. D. Leslie. Apr 91, 154p Rept 
no. CERC-91-1 


The Alaska coastline extends over 40,000 miles and is 
constantly impacted by waves that vary widely with 
time and position. The ability to monitor and ultimately 
predict these wave conditions is of vital concern to 
coastal communities, offshore industries, and State 
and Federal agencies. An index of available wave data 
was compiled to aid in planning future data collection 
efforts. The index is presented in tables providing infor- 
mation on the location, schedule, and type of data col- 
lected and a point of contact for additional inquiry. All 
gaged sites are plotted on a series of maps by index 
number. Coastal areas covered included the Beaufort 
Sea, Bering Sea, Chukchi Sea, and Gulf of Alaska. 


156,962 

AD-A236 732/4/GAR PC A15/MF A02 
Woods Hole Oceanographic Institution, MA. 
Detection and Characterization of Deep Water 
Wave Breaking Using Moderate Incidence Angle 
Microwave Backscatter from the Sea Surface. 
Doctoral thesis. 

A. T. Jessup! . Jun 90, 347p Rept no. WHOI-90-27 
Contract N00014-87-K-0007 


The importance of wave breaking in both microwave 
remote sensing and air-sea interaction has led to this 
investigation of the utility of a Ku-Band CW Doppler 
scatterometer to detect and characterize wave break- 
ing in the open ocean. Field and laboratory measure- 
ments by previous authors of microwave backscatter 
from sharp-crested and breaking waves have shown 
that these events can exhibit characteristic signatures 
in moderate incidence angle measurements of the 
radar cross-section (RCS) and Doppler spectrum. Spe- 
cifically, breaking events have been associated with 
polarization independent sea spikes in the RCS ac- 
companied +. increasing mean frequency and band- 
width of the Doppler spectrum. The joint statistics of 
the microwave quantities indicative of breaking are 
used to ae detection schemes for breaking 
events identified from the video recordings. The most 
successful scheme is based on thresholds in both the 
RCS and the Doppler bandwidth determined from joint 
distributions for breaking and non-breaking waves. 
Microwave events consisting of a sea spike in the RCS 
accompanied by a large bandwidth are associated with 
the steep forward face of waves in the early stages of 
breaking. The sea spike statistics are investigated as 
functions of wave field parameters and friction velocity 
u*. For VV and HH polarization, the frequency of sea 
spike occurrence and the sea spike contribution to the 
mean RCS show an approximately cubic dependence 
on u*, which is consistent with theoretical modelling 
and various measures of whitecap coverage. 


156,963 

AD-A236 786/0/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Introduction of Special Sensor Microwave Imager 
(SSM/I) Data into the ANDES Acoustic Ambient 
Noise Model. 

Final rept. 

P. M. Smith. Apr 91, 25p NOARL-TN-120, SBI-AD- 
E040 029, 


The Special Sensor Microwave Imager (SSM/I) pro- 
vides nearly global data coverage relating to sea sur- 
face roughness once every 24 hours. Aquadratic re- 
trieval algorithm is developed that can retrieve foam 
coverage and root-mean-square (rms) wave slope sta- 
tistics from the SSM/I data in the form of maps of rms 
wave slope. A crude transfer function, which relates 
wave slope to sound source intensity, is derived using 
historical sonobuoy ambient noise data. 


156,964 

AD-A236 926/2/GAR PC A10/MF A02 
Woods Hole Oceanographic Institution, MA. 

Flow Over Finite Isolated Topography. 

Master’s thesis. 

L. Thompson. Nov 90, 225p Rept no. WHOI-91-05 
Contract N00014-90-J-1839 


One and two layer models are used to study flow over 
axisymmetric isolated topography. A one-layer quasi- 
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geostrophic model is used to find the of Taylor 
columns on the Beta-plane in the inviscid limit of the 
frictional problem. An iterative boundary integral tech- 
nique is used to find the solution. Flow over finite to- 
pography in a one-layer model and a quasi-geostro- 
phic two-layer model is studied. Qualitative differences 
exist between the quasi-geostrophic solution and the 
finite depth solution when the effect of Beta is large. In 
the two-layer model, the topography goes all of the 
way through the lower layer and an order Rossby 
number amount into the upper layer. A modified con- 
tour dynamics method is developed that extends the 
range of problems to which contour dynamics can be 
applied and is used to study the initial value problem of 
flow over topography. When the topography fills up 
most of the water column in a barotropic model, fluid 
oscillates on and off the t raphy. In a small topog- 
raphy quasi-geostrophic two-layer model, and eddy is 
pee which is surface-intensified when the topography 
is finite. 


156,965 


PATENT-4 990 922 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

System and Method for Measuring Ocean Surface 
Currents at Locations Remote from Land Masses 
Using Synthetic Aperture Radar. 

Patent. 

L. E. Young. Filed 14 Mar 90, patented 5 Feb 91, 7p 
N91-21621/8, PAT-APPL-7-493 190 

Contract NAS7-918 

Supersedes PAT-APPL-7-493 190, N90-13787. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A system for measuring ocean surface currents from 
an airborne platform is disclosed. A radar system 
having two spaced antennas wherein one antenna is 
driven and return signals from the ocean surface are 
detected by both antennas is employed to get raw 
ocean current data which are saved for later process- 
ing. There are a pair of Farge positioning system 
(GPS) systems including a first antenna carried by the 
platform at a first location and a second antenna car- 
ried by the platform at a second location displaced 
from the first antenna for determining the position of 
the antennas from signals from orbiting GPS naviga- 
tional satellites. Data are also saved for later process- 
ing. The saved data are subsequently processed by a 
ground-based computer system to determine the posi- 
tion, orientation, and velocity of the platform as well as 
bs derive measurements of currents on the ocean sur- 
‘ace. 


156,966 


PB91-210682/GAR PC A99/MF E08 
Ebasco Environmental, Bellevue, WA. 

Integration of Circulation Data in the Beaufort Sea. 
Final Report. Appendix A. Plotted Output by Year. 
Appendix B. Part B. Part 1. Computed Results by 
= Appendix B. Part 2. Computed Results by 

ear. 

D. Hanzlick, K. Short, and L. Hachmeister. 9 Nov 90, 
788) 


p 

Contract NOAA-ABNC-9-00098 

Sponsored by National Ocean Service, Anchorage, 
AK. Arctic Environmental Assessment Center. 


The study was to identify and compile existing current 
meter, hydrographic, and meteorological data from the 
nearshore area of the Beaufort Sea; analyze existing 
data to investigate the relationship between currents in 
the nearshore area and winds; and relate nearshore 
circulation with that on the offshore continental shelf. 
The area of study extends from Point Barrow, Alaska, 
to Demarcation Point. 


Hydrography 


156,967 


AD-A236 731/6/GAR PC A02/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 


156,970 


Hydrography 


try Modeling Using a Networks for Bathyme- 
— May 91, 9p Hept no. NOARL-91-019- 


The Naval Oceanographic and Atmospheric Research 
Laboratory (NOARL) has investigated using back 
Propagation neural networks to model bathymetry 
from multispectral data. By using three multispectral 
bands, bathymetry estimation is possible. Traditional 

tional models fail to handle wide ranges in ba- 
thymetry sue to the highly non-linear nature of the 
input data. Back propagation neural networks, which 
are highly non-linear in nature, were selected to deter- 
mine if faster and more accurate results could be 
achieved over larger ranges of bathymetry values. To 
evaluate this approach, 211 known spectral values for 
the three bands and their registered bathymetry were 
used as control and experimental sets. The data were 
sorted by increasing values of depth. The training set 
was obtained by taking every other value from the ini- 
tial data set and by running over several thousand 
training cycles. After the network has shown sufficient 
adjustment of the internal weights, the control set is 
Ly pen os to the network. The rms error for this set is 

.8 meters. 


156,968 
AD-A236 751/4/GAR 
Naval Oceanog 


PC A06/MF A01 
raphic and Atmospheric Research 


Lab., Stennis Space Center, MS. 
AXBT Measurements 


Zone, June 1989. 
Final rept. 
~ Apr 91, 124p NOARL-TN-122, SBI-AD- 


in the Iceland-Faeroe Frontal 


J. D. 
E040 
In summer 1989, extensive shipboard oceanographic 
measurements were made in the Norwegian and Ice- 
land Seas by the SACLANT Undersea Research 
Centre. In support of this, two sets of RP-3A aircraft 
flights collected 180 AXBT (air deployed expendable 
ba’ raph) depth-temperature profiles in the 
Iceland-Faeroe Frontal Zone between Iceland and the 
Faeroe Islands. The first two flights took place on 7 
and 8 June 1989, and the second flight on 19 June. 
This technical note describes the experimental plan 
and the data acquisition and processing techniques 
used and presents the resulting data in graphical and 
tabular form. 


156,969 

AD-A236 845/4/GAR PC A04/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Office of Technical Programs and Plans. 
pen of Acoustic Depth Sounder Signals with 
A i Neural Networks (Final Report). 

Doctoral thesis. 

B. W. McCleave. Apr 91, 52p Rept no. WES/TR/O- 
91-1 


Research was conducted on 3 problems involving the 
analysis of acoustic depth sounder returns that con- 
cern hydrographic surveyors, using artificial neural net- 
works. The first problem is the detection of a suspend- 
ed layer of material called fluff that lies above the top 
layer of the bottom and poses no obstruction to navi- 
gation, but appears to the conventional depth sounder 
as the hard bottom. The second problem involves 
classifying the top layer of material as to hard silty 
sand, hard silty clay, or soft clay. The third problem 
involves classifying the density of the top layer of ma- 
terial of the bottom. Neural network models based on 
the back eo learning method are designed 
and tested. Hardware is proposed for the implementa- 
tion of these models. The accuracy of the models de- 
veloped is compared with a conventional mathemati- 
cal method. 


156,970 

AD-A236 955/1/GAR PC A07/MF A01 
Woods Hole Oceanographic Institution, MA. 
Estimation and Correction of Geometric Distor- 
tions in Side-Scan Sonar Images. 

Doctoral thesis. 

D. T. de Queiroz Cobra. Mar 90, 144p Rept no. 
WHOI-90-25 

Contract N00014-89-J-1489 


This thesis introduces a new procedure for the en- 
hancement of acoustic images of the bottom of the 
sea produced by side-scan sonars. Specifically, it ad- 
dresses the problem of estimating and correcting geo- 
metric distortions frequently observed in such images 
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as a consequence of motion instabilities of the sonar 
array. This procedure estimates the geometric distor- 
tions from the image itself, without requiring any navi- 
gational or attitude measurements. A mathematical 
model for the distortion is derived from the geometry of 
the problem, and is applied to estimates of the local 
degree of geometric distortion obtained by cross-cor- 
relating segments of adjacent lines of the image. The 
model parameters are then recursively estimated 
through deterministic least-squares estimation. An al- 
ternative approach based on adaptive Kalman filtering 
is also proposed, providing a natural framework in 
which a priori information about the array dynamics 
may be easily incorporated. The estimates of the pa- 
rameters of the distortion model are used to rectify the 
image, and may also be used for estimating the atti- 
tude parameters of the array. A simulation is employed 
to evaluate the effectiveness of this technique and ex- 
amples of its application to high-resolution side-scan 
sonar images are provided. 


Marine Engineering 


156,971 

AD-A236 418/0/GAR PC A03/MF A01 
Admiralty Research Establishment, Gosport (Eng- 
land). Hydrodynamics and a gerpy ages 
a ocal Velocities of a Ship along a De- 
fined Axis. 

P. Crossland, and A. R. Lloyd. Feb 91, 17p ARE- 
TM(UHR)-91305, DRIC-BR-300555 


Enhancements to the PAT-86 suite of ship motion 
computer programs are anticipated shortly. An addi- 
tion will be an option that calculates the local RMS mo- 
tions when viewed along a defined axis. This memo- 
randum records the theory involved and its subse- 
quent inclusion into PAT-91. An example is also 
shown. The memorandum outlines a method of calcu- 
lating the component local velocities along a given 
axis when the s! 4 is travelling at forward speed in long 
crested waves. The results as presented appear rea- 
sonable and illustrate expected trends. The TM con- 
sidered only RMS velocities along an axis and did not 
consider motions perpendicular to the defined axis. 
The PAT suite neglects surge. This means that the 
translation velocity may be inaccurate especially in fol- 
lowing seas. 


156,972 

AD-A236 634/2/GAR PC A04/MF A01 
Battelle Memorial Inst., Columbus, OH. 

Advanced Submarine Technology Program. 

Final rept. Aug 90-May 91. 

G. Poplawski, and A. J. Bruckheim. 31 May 91, 59p 
Contract MDA972-90-C-0025 


This report gives an overall description of the capabili- 
ties of the DARPA Submarine H aor ag ehh 
droacoustics by eam Center (SH/HTC). Specifi- 
cally, the need for the SH/HTC to address complex 
hydrodynamic and hydroacoustic submarine design 
problems and the concept of operation of the Center 
are discussed. The charter establishing the Center and 
the Center’s objectives are described. Hardware and 
software capabilities of the Center as well as the facili- 
ty setup are described in detail. The four main techni- 
cal areas of study being addressed by the SH/HTC are 
propulsor/hull flow, maneuvering, hydro/structural 
acoustics, and special studies. Problems associated 
with understanding these areas are described along 
with a description of the corresponding solutions and 
topics of research to be undertaken by the SH/HTC. 
Both past and current engineering RD activities in the 
four main technical areas of study are described. A de- 
tailed summary of experiments conducted is included. 
Plans covering the expansion of the Center’s compu- 
tational capabilities, both hardware and software, are 
discussed. Planned research activities at the SH/HTC 
are also described. 


156,973 

AD-A236 662/3/GAR PC A09/MF A01 
CASDE Corp., Arlington, VA. 

inelastic Deformation of Plate Panels. 

Final rept. 

E. Jennings, K. Grubbs, C. Zanis, and L. Raymond. 
Jan 91, 184p SSC-364 

Contract DTCG23-88-C-20030 


Ship plate panel often experience inelastic deforma- 
tion due to loads normal to their surface such as ice 
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ressure, green water, slamming, docking, wheel 
ioads and low energy collision. However, criteria for 
assessing the need to repair panels deformed in-serv- 
ice are not readily available. Design guidelines are 
available that restrict the allowable levels of inelastic 
deformation in new construction. This report presents 
the results of an experimental and analytical investiga- 
tion related to establishing criteria for assessing the 
amount of plastic deformation that may be permitted 
on existing ship structures without compromising 
structural integrity. The work included the review of ex- 
isting criteria for panel deformation, measurement of 
plate panel deformation on existing ships, finite ele- 
ment analysis to establish strain vs. deflection relation- 
ships for ship plate panels, and an assessment of the 
efforts, a methodology is proposed for determining the 
maximum inelastic deformation that should be permit- 
ted for ship steel structural panels. 


156,974 
AD-A236 737/3/GAR PC A03/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 


\ RELMO User’s Guide. Version 1.0. Relative Motion 


between Ships in Random Seas. 
F. R. Johnson, and S. Karnoski. Jul 89, 35p Rept no. 
CEL-UG-0015 
also Computer Diskette, AD-MO000 055. 


RELMO is a computer program written to calculate the 
relative motion between moored and unmoored ves- 
sels in shoal water. Moored, in the context of this 
usage, implies the vessel is only restrained in the surge 
=— The mooring forces are assumed to be 
inear. 


156,975 

AD-A237 017/9/GAR PC AO1/MF A0O1 
Naval Ocean Systems Center, San Diego, CA. 
Modeling a Shipboard Fan Antenna. 

Professional paper. 

L. Koyama. May 91, 2p 


In the frequency range for which US Navy shipboard 
fan antennas are designed, 2-6 MHz, the whole ship is 
in fact the antenna. This makes for a very large and 
complex numerical modeling problem. This paper de- 
scribes an effort concentrated on a destroyer, the 
Spruance (DD-963), for which NOSC has a 1/48 scale 
brass model to make measurements on for compari- 
son with the calculations. The antenna characteristics 
used for judging the accuracy of the numerical model 
with regards to measured data were the feedpoint im- 
pedance and the voltage across the insulator at the 
apex of the fan. NEC-3-VLF was used on a 719 seg- 
ment model. To make a good comparison between 
measured and calculated data, the code was run for 
51 frequencies between 1.5 and 6.5 MHz. The comput- 
er used was a Convex C210 which has close to the 
performance of a single processor on the Cray X/MP- 
48. The code was compiled to take advantage of the 
vector architecture of the Convex and its 64 bit word 
size. There was a very good match between the anten- 
na characteristics of the numerical model and the 
measurements from the brass model, showing NEC to 
be a viable tool for modeling a complex structure with 
reasonable engineering effort and use of computer re- 
sources. 


156,976 

AD-A237 019/5/GAR PC A08/MF A01 
Tracor Hydronautics, Inc., Laurel, MD. 

Hydrodynamic Hull Damping (Phase 1). 

Technical rept. 

V. Ankudinov. Jun 87, 170p TRACOR-SR-1307, 
USCG-SSC-359, 

Contract DTCG23-85-C-20074 


Hull girder vibrations are a major concern for ship de- 
signers and operators and are a priority in the ship 
design process. Significant efforts are made to de- 
crease vibrations levels and to reduce damage and 
noise attributed to vibrations. Attenuation of ship vibra- 
tion is an important aspect of ship design. This report 
contains a research plan for ship vibration damping, 
including analytical calculations, model testing, and full 
scale measurements. The major elements of this effort 
included: (a) collection and analysis of vibration damp- 
ing information; (b) preparation of a model testing and 
data analysis plan; and (c) preparation of a full-scale 
testing and data analysis plan. Discussions of specific 
techniques and recommended procedures are pre- 
sented in summary form with appropriate references 
cited. Recommendations represent the state-of-the- 
bok _ o_o technology at the time the report was 
inalized. 


156,977 

AD-A237 032/8/GAR PC A03/MF A01 
David Taylor Research Center, Bethesda, MD. Ship 
Hydromechanics Dept. 

Effect of Localized Air Emission on the Drag of a 
Slender Surface Craft. 

Rept. for Sep 88-Jan 89. 

M. T. Coughran, and D. W. Coder. Mar 91, 49p Rept 

no. DTRC/SHD-1340-01 


In an attempt to reduce skin friction drag, air bubbles 
were emitted from a porous girthwise section near mid- 
ships on a 28 ft-(8.5 m-) long rowing shell at speeds up 
to 20 ft/s (6.1 m/s). Air flow rates were scaled up from 
previous studies which yielded large skin friction re- 
ductions on small, ey geometries. Increases 
in total drag occurred in the present experiment at 
most conditions. The smallest percentage drag in- 
creases occurred at the highest towing speed. Several 
possible reasons for the difference from the previous 
work are discussed. Drag reduction using localized air 
emission from a long, slender hull does not appear to 
be possible at low absolute speeds, due to the influ- 
ence of buoyancy. The apparent requirement of high 
speed leads to difficulties in model-scale testing for 
surface ships. The governing parameter for microbub- 
ble drag reduction in most of the ARL/PSU configura- 
tions is the ration of injected air flow to the water flow 
rate in the boundary layer. This parameter is applicable 
for air microbubbles confined to the boundary layer 
either by buoyancy (body geometry) or high speeds. it 
is not clear that the same parameter will correctly 
scale up air flow rate requirements for higher Reynolds 
numbers on arbitrary geometries. 


156,978 

MIC-91-03637/GAR PC E12/MF E01 
Fleet Technology Limited, Kanata (Ontario). 

Ship structures research in Canada: The develop- 
ment of a practical program and management ap- 
proach. 

|. F. Glen. c1990, 161p 


In light of growing concern about the future focus of 
ship structures research in Canada, a study was per- 
formed to develop a research — and propose an 
organization to put this in place. The study includes a 
review of international concerns in ship structures; of 
Canadian needs, based on a literature search and a 
series of interviews; and of research motivators. A pro- 
gram of ship research activity was developed and di- 
vided into national and specific user group priorities 
and interests, including descriptions of the elements of 
a structures program. Finally, organization needs are 
identified and, following a review of systems in place in 
the UK and US, a proposal is made based on the for- 
mation of a new subcommittee of the Marine Advisory 
Board of Transport Canada. 


156,979 

MIC-91-03664/GAR 
Transportation Development 
(Quebec). 

Papers on air cushion technology: Icebreaking, 
cold weather operations, vehicles. 

M. J. Hinchey. c1989, 103p 


The Canadian Air Cushion Technology Society has 
collected for publication a number of papers that were 
to be presented at its annual conference in September 
1989. Due to special circumstances, this conference 
was cancelled. The papers discuss aspects of air 
cushion technology, including icebreaking with air 
cushion vehicles, numerical simulation of over water 
heave motion, exploratory tests on air cushion ice- 
breaking concepts, hovercraft operations in Antarctica 
and China, and a technical evaluation of the MARIC 
65-tonne amphibious hovercraft. 


PC E12/MF E01 
Center, Montreal 


156,980 
MIC-91-03705/GAR PC E07/MF E01 
—e Shipyard Inc. (P.E.I.) (Prince Edward 
Island). 


Georgetown Shipyard Inc. (P.E.I.): Annual report 
1989-90. 
c1990, 17p 


In Prince Edward Island, the shipbuilding industry is 
served by the provincially incorporated Georgetown 
Shipyard Inc., whose recent economic performance 
has reflected the low level of activity of the whole in- 
dustry. The report consists primarily of financial state- 
ments. 





156,981 

PATENT-4 991 529 Not available NTIS 
Department of the Navy, Washington, DC. 

Slurry Dispenser. 

Patent. 

J. W. McKune, A. O. Musolf, T. W. Hales, and E. D. 
Swanson. Filed 28 Feb 72, patented 12 Feb 91, 5p 
AD-D014 892/4, PAT-APPL-5-230 543 

Supersedes PAT-APPL-5-230 543. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


It is well known that drag of a ship or submarine 
through the water can be significantly reduced by 
ejecting a polymer solution over the exterior of the 
vessel. Polymer solutions must be mixed in extensive 
quantities in order to achieve this purpose. Present 
methods for mixing polymer solutions normally use 
either a powder mixer or a venturi-type slurry dispens- 
er. In the powder mixer a dry polymer powder is me- 
tered into a large surface area of water, after which the 
powder and water are turbulently mixed to provide the 
polymer solution. This type of mixing tends to form ge- 
latinous lumps in the polymer solution, and continuous 
maintenance and cleaning are required. Further, this 
type of mixing is not suitable for shipboard or subma- 
rine use because air, usually atmospheric pressure, is 
required and this pressure is less than the hydrostatic 
pressure at the polymer solution outlet over the exteri- 
or surface of the vessel. The present invention pro- 
vides a slurry dispenser which overcomes the afore- 
mentioned associated with prior art devices. The 
present invention injects a high-speed thin annular 
sheet of polymer slurry radially within a liquid stream, 
such as a stream within a conduit. 


Marine Geophysics & Geology 


156,982 

AD-A236 784/5 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Geological Interpretations Based on Deep-Tow 
Single Channel and Multichannel Seismic Data 
from the Bermuda Rise. 

Journal article. 

F. A. Bowles, J. F. Gettrust, and M. Rowe. 1991, 16p 
NOARL-JA-362-042-89, SBI-AD-E040 040, 
Availability: Pub. in Marine Geology, v96 p279-293 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


Oceanographic Vessels, Instruments, 
& Platforms 


156,983 

AD-A236 700/1 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Flexible, Large-Capacity, Digital, Acoustic Data Ac- 
ru and Recording System. 

. V. Sharp, T. A. Burke, and D. C. Small. 1990, 8p 
Availability: Pub. in Oceanic Engineering Society of 
IEEE, p562-567 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


156,984 

DE91012654/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Monitoring structural response in pressurized en- 
vironments: Part 1, Instrumentation techniques. 

D. P. Roach, and L. R. Dorrell. 1991, 28p SAND-90- 
2690C, CONF-910602-42 

Contract AC04-76DP00789 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


There are various methods which can be used to moni- 
tor the structural response of pressure vessels, sub- 


OCEAN TECHNOLOGY & ENGINEERING 


merged pipelines, deep sea vehicles, submarines and 
offshore structures. Numerous experimental tech- 
niques have been developed at Sandia National Lab- 
oratories in order to measure the strain, displacement 
and acceleration of a structural member. These tech- 
niques have been successfully implemented in ad- 
verse environments of 2500 PSI and 300(degrees)F. 
This paper discusses the performance of various in- 
strumentation schemes, the environmental protection 
of these diagnostics under pressure, and the means by 
which data are extracted from a closed pressure 
system. In a separate paper -- Part 2: Applications -- 
specific hydrostatic and dynamic pressure tests are 
used to demonstrate how these techniques are em- 
ployed, the problems encountered, and the impor- 
tance of the data obtained. It has been shown that the 
effect of fluid pressure on a strain gage response is 
linear and, therefore, actual strain can be calculated 
from the indicated strain. One particular compensation 
technique, which simultaneously eliminates the effects 
of temperature and pressure, is described here. 10 
refs., 7 figs. 


Physical & Chemical Oceanography 


156,985 

AD-A236 523/7 Not available NTIS 
Naval Ocean Systems Center, San Diego, CA. 
Development of a Pulsed-Laser, Fiber-Optic- 
Based Fluorimeter: Determination of Fluorescence 
Decay Times of Polycyclic Aromatic Hydrocar- 
bons in Sea Water. 

Professional paper. 

S. M. Imman, P. Thibado, G. A. Theriault, and S. H. 
Liberman. 1990, 8p 

Availability: Pub. in Analytica Chimica Acta, v239 p45- 
51 1990. Available to DTIC users only. No copies fur- 
nished by NTIS. 


A fiber-optic-based system for remote measurement of 
time-resolved fluorescence emission spectra is de- 
scribed and characterized. A pulsed nitrogen laser ‘s 
used to induce fluorescence and a time-gated, one- 
dimensional photodiode array is used to measure the 
decay of the fluorescence emission spectra. The re- 
sults compare favorably with reported values for well 
characterized compounds having fluorescence decay 
times in the range 4-50 ns. The potential of using time- 
resolved fluorimetry (TRF) over fiber-optic cables as a 
means of improving the specificity of remote fluores- 
cence determinations of spectrally similar polycyclic 
aromatic hydrocarbons in sea water is demonstrated. 


156,986 

AD-A236 540/1/GAR PC A06/MF A01 
Naval Polar Oceanography Center, Washington, DC. 
Eastern-Western Arctic Sea Ice Analyses 1989. 
Annual rept. Jan-Dec 89. 

1989, 108p 


This document contains a compilation of the weekly 
sea ice analyses produced by the Navy/NOAA Joint 
ice Center. The Eastern-Western Sea Ice Analysis is 
produced every year by June or July. The maps show 
the boundaries and edges of ice formation in Arctic re- 
gions. 


156,987 / 

AD-A236 747/2 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Studies of the Arctic ice Cover and Upper Ocean 
with a Coupled Ice-Ocean Model. 

Journal article. 

S. Piacsek, R. Allard, and A. Warn-Varnas. 15 Mar 
91, 21p NOARL-JA-322-047-90, SBI-AD-E040 016, 
Availability: Pub. in Jnl. of Geophysical Research, v96 
nC3 p4631-4650, 15 Mar 91. Available to DTIC users 
only. No copies available NTIS. 


An ice-ocean model has been developed by coupling 
the Hibler ice model to a three-dimensional ocean 
model that consists of a turbulent mixed layer model 
and an inverse geostrophic model. The coupled model 
has a horizontal grid spacing of 127 km and has 17 
vertical levels extending to the ocean bottom. The 
model is forced with 12 hourly general circulation 
model-derived atmospheric fluxes for the year 1986, 
for which good quality ice edge analyses and buoy 
tracks were available for comparisons. The results are 
presented for the fifth year of as repetitive simulation 


156,990 
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with the 1986 fluxes, at which time the system has 
reached a statistical equilibrium. The seasonal and 
———— variations of the ice cover and the upper 
ew hundred meters of the ocean have been exam- 
ined, including the heat and salt budgets. The comput- 
ed heat fluxes and mixed layer depths (MLDs) fall in 
the observed seasonal ranges, with winter heat fluxes 
ranging from 15 W per negative steradian square 
meter in the central Arctic to about 500 in the Barents 
Sea area, and summer fluxes from about 5 under the 
ice to about 30 in the various marginal ice zone edge 
areas. The corresponding winter MLDs are between 5 
and 30 m. In all seasons, the MIZ was found to be the 
center of flux activity for both heat and salt, with the 
processes of advection, diffusion, atmospheric forcing, 
and vertical oceanic fluxes having their largest values 
here, and of comparable ype Values of the 
heat flux components in the MIZ exceed those found 
under the ice by an order of magnitude or more, and 
those in the open water region by a factor of 2. For 
salt, the situation is similar except in the summer, when 
a lot of salt flux activity takes place under the ice. 


156,988 


AD-A236 783/7 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Comparative Study of Two Recent Edge-Detection 
Algorithms Designed to Process Sea-Surface Tem- 
perature Fields. 

Journal article. 

J. F. Cayula, P. Cornillon, R. Holyer, and S. 
Peckinpaugh. Jan 91, 5p NOARL-JA-321-020-90, 
SBI-AD-E040 039, 

Availability: Pub. in IEEE Transactions on Geoscience 
and Remote Sensing, v29 n1 p175-177 Jan 91. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


Two algorithms used for the detection of fronts in sat- 
ellite-derived sea-surface temperature fields are com- 
pared and shown to give similarly good results. The 
main differences are that the algorithm based on a 
multilevel approach is faster and that it automatically 
adapts to process a wide range of SST images and 
regions within these images. 


156,989 


AD-A236 840/5 Not available NTIS 

Naval Oceanographic and Atmospheric Research 

Lab., Stennis Space Center, MS. 

Sub-Bottom Acoustic Reconnaissance Survey of 

Sediments in Eastern Mississippi Sound. 

Proceedings. 

J. B. Rucker, J. O. Snowden, D. N. Lambert, and K. 

M. Kramer. 1990, 12p Rept no. NOARL-PR-90-042- 
61 


Availability: Pub. in Proceedings of the Symposium on 
Coastal Sedimentology (9th) Modern Coastal Sedi- 
ments and Processes, p101-111 1990. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 


156,990 


MIC-91-03933/GAR PC E17/MF E01 
Department of Fisheries and Oceans, Ottawa (Ontar- 


io). 

Gulf of St. Lawrence: Small ocean or big estuary. 
Proceedings of a workshop/symposium. 

Canadian special publication of fisheries and aquatic 
sciences no. 113. 

J. C. Therriault. c1991, 371p SSC-FS 41-31/113, 
ISBN-0-660-56438-6 

Text in English and French (Bilingual). The Gulf of St. 
Lawrence: Small ocean or big estuary. (1989: Mont- 
Joli, Que.) Reports are in the language of presentation, 
English or French. 


Proceedings of a workshop, the scientific reviews and 
the contributed papers presented at the symposium. 
The document presents a brief historical summary of 
marine research in the Gulf; reports the discussions, 
conclusions and recommendations of the different 
working groups on oceanography (physics, biology, 
chemistry and sedimentology) and on the fishery (fish 
and invertebrates); then presents the discussions of 
each multidisciplinary working group, centered around 
how the St. Lawrence system may be used as a natu- 
ral laboratory which will contribute to the solution of 
major long-term problems of conservation of natural 
resources and of the quality of the environment. 
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156,991 
PB91-204917/GAR PC A20/MF A04 
National Ocean Service, Anchorage, AK. Arctic Envi- 
ronmental Assessment Center. 
Outer Continental Shelf Environmental Assess- 
ment Program. Final Reports of Principal investi- 
tors. Volume 73. 
jay 91, 453p OCS/MMS-91/0035 
See also Volume 72, PB91-153296. Sponsored by 
Minerals Management Service, Anchorage, AK. 
Alaska Outer Continental Shelf Office. 


Contents: 
Subsea permafrost: 
probing, thermal regime, and data analyses, 


A geographic based information management 
system for permafrost prediction in the 
Beaufort and Chukchi seas. Part |. Submarine 
permafrost on the Alaskan shelf; 

A geographic based information management 
system for permafrost prediction in the 
Beaufort and Chukchi seas. Part Il. Submarine 
permafrost on the Arctic shelf of Eurasia and 
the development of the Arctic in the 
Pleistocene; 

Each paper is in reference to offshore drilling of 
oil and gas. 


156,992 
PB91-223107/GAR PC E05/MF E05 
Norsk Hydroteknisk Lab., Trondheim. 

Ice Dynamics in the Marginal Ice Zone. 

S. Loest. 25 Jan 91, 43p ISBN-82-595-6294-4 

Also pub. as Selskapet for Industriell og Teknisk 
oonng | Trondheim (Norway) rept. no. STF60- 
A91011. Prepared in cooperation with Selskapet for In- 
dustriell og Teknisk Forskning, Trondheim (Norway). 
Sponsored by Royal Norwegian Council for Scientific 
and Industrial Research, Oslo. 


The principal objectives of the project were to study 
the ice dynamics in the marginal ice zone (MIZ) by 
means of two ice motion packages. Further, the pur- 
pose was to perform ice stress measurements and to 
improve the understanding of the response of drifting 
oil (simulated by drifters) to the different perturbation 
processes in the MIZ. In addition to the Canadian/Nor- 
wegian investigations a research team from Tromso 
studied the algae communities and primary production 
in the annual and multi-year ice in the MIZ. The base 
for the project was the Norwegian Coast Guard Vessel 
K/V ‘SENJA’ during the period 20 April - 28 April 1990. 
SENJA was equipped with a SEA LYNX helicopter 
which was used for 17 hours during the experiments. 
The scientists embarked SENJA on Sortland in the 
afternoon Friday 20 April 1990 and the vessel depart- 
ed Sortland the same evening. The vessel was disem- 
barked in Longyearbyen. Sveinung Loset served as 
cruise leader for the research team consisting of sci- 
entists from Trondheim/Tromso and Canada. 


General 


156,993 

AD-A236 579/9/GAR 
Naval Health Research Center, San Diego, CA. 
Keyboard for Underwater Performance Assess- 
ment Battery Testing. 

Interim rept. 

T. L. Kelly, and R. Booth. 8 Nov 90, 16p Rept no. 
NHRC-90-25 


PC A03/MF A01 


A waterproof keyboard has been developed. This 
allows collection of cognitive performance data from 
divers submerged in a tank. Cognitive tasks are pre- 
sented to the divers on a computer screen placed at 
the tank viewing window. The four button keyboard 
can be easily manipulated while wearing standard 
diving gloves. Software techniques for ce vari- 
ous types of tasks to the four-button response format 
are discussed. (Author) 


156,994 

AD-A236 734/0/GAR PC A04/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
FIXMOOR User’s Guide. Beta Version. Fixed Moor- 
ing Analysis. 

F. R. Johnson, and C. Inaba. Oct 89, 62p NCEL-UG- 
0023, Xn-NCEL 

See also Computer Diskette, AD-MO000 051. 
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This manual presents a description of the Fixed Moor- 
ing Analysis Program and the various files used in con- 
junction with the program. The capabilities are summa- 
rized so the user will understand under what conditions 
the program is useful. A section is included to give the 
user an understanding of how the specific load condi- 
tions are considered. A set of assumptions and guide- 
lines are also presented to assist in setting up specific 
ship/pier configurations for computer modeling. Pro- 
cedures are detailed for entering data and appendices 
are included for sample problems, ship properties 
characteristics, fender load-deflection data, and moor- 
ing line elongation characteristics. 


156,995 

DE91790790/GAR PC A03/MF A01 
ENEA, Casaccia (Italy). Centro Ricerche Energia. 
Effect of process parameters on hardness and 
toughness of EB welds for offshore structures. 

R. Festa, F. Bigagli, B. Dalmastri, L. Hinz, and P. 
Marinelli. 1990, 21p ETDE-IT-91-37, CONF-900955-2 
International conference on power beam technology: 
laser and electronic beam conference (2nd), Stratford- 
upon-Avon (UK), 23-26 Sep 1990, From 2. internation- 
al conference on power beam technology; Stratford, 
Great Britain (23-26 Sep 1990). 

U.S. Sales Only. 


The feasibility of EB welds for offshore structures is 
investigated. The influence of material composition 
and welding parameters on hardness, impact energy 
and microstructure is analysed. Most of the experi- 
mental work was carried out by changing only one pa- 
rameter at a time. It evidenced that both welding speed 
and weld width affect the cooling time from 800 to 500 
degrees C and that particular care has to be payed to 
the steel chemistry and the cooling time in order to 
fulfil both hardness and CV energy requirements. (ERA 
citation 16:021085) 


156,996 
PB91-209684/GAR 
(Order as PB91-209536/GAR, PC A04/MF 


A01) 
Turkish Chamber of Civil Engineers, Ankara (Turkey). 
Fatigue in Offshore Structures. 
E. Keyder. Dec 90, 2p 
Included in Digest 90: Extended Summaries from 
Teknik Dergi (Technical Jnl.), v1 p44-45 Dec 90. 


Fatigue in offshore structures is a more serious prob- 
lem than in other structures. The paper summarizes 
the three commonly used methods of fatigue computa- 
tion, applied to such structures. These are: Reduced 
Punching Shear Allowable Stress Method, Determinis- 
tic Analysis and Spectral Analysis. All three are based 
on gs Miner’s Cumulative Damage Ratio ap- 
proach. Reduced allowables approach is used for 
shallow water structures and is an approximate design 
approach for fatigue. Critical points, joints and mem- 
bers are designed by reduced allowables for normal 
and punching shear stresses. In the deterministic ap- 
proach the wave climate is defined in terms of blocks 
of wave heights. For each wave height block, stress 
ranges are found for a joint or member. Stress ranges 
are modified with dynamic amplification and stress 
concentration factors. Damage ratios are found for 
each wave block. Then, cumulative damage ratio and 
fatigue life are computed. Spectral approach defines 
waves in terms of two to eight parameters. The sea 
spectrum is converted to stress ranges with the use of 
a transfer function. The transfer function is obtained by 
passing regular (Airy) waves through the structure. 
Damage ratios for each sea state and the cumulative 
damage ratio for all the sea states are found and fa- 
tigue life is determined. 


a 
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156,997 

AD-A236 413/1/GAR PC A01/MF A01 
DoD Performance Oriented Packaging of Hazardous 
Materials, Washington, DC. 


Performance Oriented Packaging Testing of Car- 
tridge, Linked 25mm Ammunition Packed (50) 
Rounds Per Wood Box. 

Final rept. 

M. W. Selk. 17 May 91, 4p Rept no. DOT/POPHM- 
TR/AYD-91-012 


This report contains the testing and test results per- 
formed on the Linked 25mm cartridges, packed 50 
rounds per wood box. The containers passed all tests 
since none of the contents were discharged. They are 
considered safe for international transportation in ac- 
— with performance oriented packaging regu- 
ations. 


156,998 

AD-A236 436/2/GAR PC A05/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Site Characterization for Remote Minefield Detec- 
tion Scanner (REMIDS) System Data Acquisition. 
Final rept. 

K. S. Long, and K. G. Hall. Apr 91, 80p Rept no. 
WES/TR/EL-91-5 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


The purpose of this study was to collect ground truth 
data from various target arrays in several backgrounds 
under various environmental conditions to evaluate 
the performance of the Remote Minefield Detection 
Scanner (REMIDS). A test location in Warren County, 
Mississippi, was characterized during summer and fall! 
conditions. Ground measurements included surface 
geometry, soil classification, quantitative and qualita- 
tive characterization of vegetation, onsite meteorol- 
ogy, and surface reflectance properties. State-of-the- 
art ground survey techniques were used to place and 
to locate precisely a collection of various US mine 
types--RAAM, M15, and M19--in configurations modi- 
fied from those of current US Army doctrine. The 
REMIDS system uses both passive (thermal) and 
active (1.06 micrometers lasers) detector arrays. The 
test site was overflown several times in both the 
summer and fall seasons, so that data could be ac- 
quired for development and verification of automatic 
target recognition algorithms. 


156,999 

AD-A236 509/6/GAR PC AOS/MF A01 

Wright Lab., 7 AFB, FL. Armament Directorate. 

Small-Scale Testing of High Bulk Cubical and 

— Nitroguanidine for Comparative Evalua- 

tion. 

Interim rept. 5 Sep 88-31 Oct 90. 

R. L. McKenney, P. G. Summers, P. R. Schomber, 

ny S. D. Whitney. Feb 91, 91p Rept no. WL/MN/ 
-91-44 


Two types of nitroguanidine (NQ), high bulk cubical 
(HBCNQ) and spherical (SNQ), were tested neat and 
as melt cast formulations with TNT and with RDX. The 
objective was to characterize both types of NQ with 
respect to thermal stability, shock sensitivity and per- 
formance. Parameters investigated were thermal sta- 
bility, critical diameter, detonation velocity and pres- 
sure, shock sensitivity, and bullet impact. DSC thermo- 
grams from neat HBCNQ and SNQ suggest the former 
is less stable than the latter. This conclusion is reflect- 
ed in the apparent activation energies, where that for 
HBCNQ is about 10 Kcai/mole less than that for SNQ. 
It is supported by DSC and slow cookoff data from 
both melt cast formulations. Critical diameters were 
determined and insight gained into the relationship of 
charge diameter with that diameter above which the 
NQ detonation velocity approaches ideal. Shock sen- 
sitivities and detonation pressures were obtained. The 
overall results suggest that ideal performance can be 
achieved more readily from a formulation with SNQ 
than with HBCNQ. 


157,000 
AD-A236 761/3/GAR PC A03/MF A01 
Air Force Packaging Evaluation Agency, Wright-Patter- 
son AFB, OH. 
Evaluation of Mine Safety Appliance (MSA) Passive 
Fuel Vapor Monitor, Prototypes MSA 16-72, MSA 
17-72, and MSA 18-72. 
= P. Moravec. Mar 91, 19p Rept no. AFPEA-91-R- 

2 


At the request of ASD/VBL, Mine Safety Appliances 
Company developed a passive change ot color JP-10 
fuel vapor monitor for the Tacit Rainbow missile con- 





tainer. The Tacit Rainbow missile is shipped and 
stored as a fueled all up round. In the event of a fuel 
leak, it is desirable to be able to detect JP-10 vapor at 
20 to 30 percent of the lower explosive limit (LEL) in 
order to avoid an ordnance safety hazard condition. 
The indicator must also perform reliably in the missile 
shipping and storage environment of -40 C to +60 C 
and 0 to 30 percent relative humidity. The MSA pas- 
sive JP-10 fuel vapor monitor is a change of color 
device with indication from chromate yellow unex- 
posed to turquoise green upon exposure to JP-10 
vapor in concentrations above 1000 parts per million 
and progressing to dark brown with increasing time 
and concentration. 


157,001 

AD-A236 899/1/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Subminiature Telemetry Tests Using Direct Fire 
Projectiles. 

Final memorandum rept. Nov 88-Nov 89. 

M. R. Burdeshaw, and W. H. Clay. Feb 91, 25p Rept 
no. BRL-MR-3893 


An eight round program was fired at the Transonic 
Range Facility, Aberdeen Proving Ground, MD, during 
November 1989 to determine the survivability of sub- 
miniature transmitter packages in the tracer wells of 
120mm, M865, TPCSDS-T and 105mm, M724, TPDS- 
T projectiles and the ability to measure spin rates. The 
telemetry packages survived the launch environment 
of the M865 and transmitted spin data. The M724 ap- 
peared to generate too high of a spin environment for 
the battery system. The successful demonstration of 
this telemetry system leads to the inclusion of a sub- 
carrier oscillator and a transducer to measure param- 
eters other than spin. 


157,002 

AD-A236 996/5/GAR PC A03/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented Packaging Testing of Poly- 
styrene Foam Container for MK 58 Marine Loca- 
tion Marker. 

Final rept. 

F. A. Niehaus, and B. Landstrom. Mar 91, 15p DOD/ 
POPHM-DOD/NDTR91105 


Qualification tests were performed to determine 
whether the polystyrene foam container, for MK 58 
Marine Location Markers meets the Performance Ori- 
ented eh (POP) requirements specified by the 
United Nations Recommendations on the Transporta- 
tion of Dangerous Goods. The container loaded to a 
gross weight of 28 pounds successfully met the re- 
quirements and retained its contents throughout the 
test. 


157,003 

AD-A236 997/3/GAR PC A03/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented Packaging Testing of Poly- 
styrene Foam Container for MK 25 Marine Loca- 
tion Marker. 

Final rept. 

B. Landstrom. Mar 91, 14p DOD/POPHM-DOD/ 
NDTR91106 


Qualification tests were performed to determine 
whether the polystyrene foam container, for MK 25 
Marine Location Markers meets the Performance Ori- 
ented fore | (POP) requirements specified by the 
United Nations Recommendations on the Transporta- 
tion of Dangerous Goods. The container loaded to a 
gross weight of 35 pounds successfully met the re- 
quirements and retained its contents throughout the 
test. 


157,004 

AD-A237 041/9/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Experimental Determination of Critical Physical 
Parameters Affecting JA2 Propeliant Grain Re- 
sponse. Phase 1. Screening Design. 

Final rept. Aug-Dec 90. 

G. A. Gazonas, D. A. Hopkins, and J. C. Ford. May 
91, 50p Rept no. BRL-TR-3237 


Uniaxial compression tests are performed on single 
grain, seven-perforation JA2 propellant specimens 
using a statistically-based, 24 (factorial) design strate- 
gy. A total of sixteen tests are performed and a me- 


chanical response surface is generated over the range 
of continuous variables, strain rate (10-4 and 500 sec- 
1), temperature (0 and 60 Celsius), and specimen 
aspect ratio (0.8 and 1.3), and discrete variable, speci- 
men end lubrication ( yes or no ). It is found that speci- 
men end lubrication reduces the variability of the me- 
chanical response of JA2 but does not affect the mag- 
nitude of the mechanical response as characterized by 
the yield stress, yield strain, compressive modulus, 
and strain energy absorbed at yield. The specimen 
aspect ratio did not affect the mechanical response of 
JA2 —_— of the limited aspect ratio range investi- 
gated. 


157,005 


AD-A237 045/0/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Environmental Site Characterization for the Wide 
Area Mine Sensor Demonstration, Aberdeen Prov- 
ing Ground, October 1988. 

Final rept. 

B. M. Sabol, T. E. Berry, and B. L. Carnes. May 91, 
43p Rept no. WES/MP/EL-91-14 

Original contains color plates: All DTIC reproductions 
will be in black and white. 


Under the proof-of-principle program for the develop- 
ment of a wide area mine (WAM), the US Army Engi- 
neer Waterways Experiment Station was responsible 
for characterization of the temperature environment in 
which WAM developmental tests would be conducted. 
The principal temperate area for WAM testing was 
designated to be the US Army Aberdeen Proving 
Ground, Maryland. This report presents data that char- 
acterize terrain and environmental factors expected to 
affect WAM sensor performance. Field measurements 
were made before and during the conduct of WAM 
captive flight tests and ground sensor data acquisition 
exercises. Measurements included soil and seismic 
tests, a quantitative vegetation survey, thermal terrain 
characterization measurements, and the collection of 
onsite meteorological data. 


157,006 


DE90000536/GAR 

Los Alamos National Lab., NM. 
Detonation chemistry studies of energetic materi- 
als using laboratory scaie samples. 

N. C. Blais, N. R. Greiner, and W. J. Fernandez. 
1989, 57p LA-UR-89-3000, CONF-8909182-3 
Contract W-7405-ENG-36 

NATO advanced study institute on chemistry and 
physics of molecular processes in energetic materials, 
Sicily (Italy), 2-15 Sep 1989. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A04/MF A01 


We describe an apparatus by which the detonation 
products of an explosive can be identified and whose 
relative concentrations can be determined quantita- 
tively. These measurements can be made on products 
that have been formed in less than one microsecond 
after the passage of the detonation wave. The tech- 
nique is based on the rapid quenching of chemical re- 
actions by virtue of the free expansion of the products 
into vacuum. Of course, products that have been 
formed over a longer period of time and under different 
pressure/temperature conditions can also be studied. 
Time resolved molecular-beam mass spectrometry is 
used, so that whether detonation occurred or not in 
forming the products can be determined. We describe 
optical techniques, principally Schlieren photographs, 
that also confirm detonation. We report measurements 
made on six standard explosives, PETN, RDX, HMX, 
HNS, TNT and TATB, and one research explosive, 
nitric oxide. For none of the standard explosives do we 
measure product distributions that agree with model 
predictions based on equilibrium assumptions. A com- 
puter model of the free expansion is described briefly 
and its importance to the interpretation of the data is 
emphasized. 16 refs., 13 figs. (ERA citation 
15:001221) 


157,007 


DE91011398/GAR 
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Air combat environment test and evaluation facili- 
ty and the development of the offensive sensors 
laboratory. 

K. Lee, K. Hannon, and D. Macone. Apr 91, 23p LA- 
UR-91-1117, CONF-9104232-1 

Contract W-7405-ENG-36 

Joint service test technology symposium (TTS) (4th), 
Laurel, MD (USA), 8-11 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

U.S. Sales Only. 


Recent combat experience has brought to light a criti- 
cal need to assess the mission effectiveness of Naval 
aviation weapons systems and vehicles against a 
myriad of new threats. Flight testing is the primary 
source of data on the effectiveness of our aircraft and 
weapons, but flight testing is costly and limited to only 
a few of the most crucial questions. Flight testing is 
also inherently a public event; it can be observed with 
impunity. Hence, flight testing is patently unsatisfac- 
tory for dealing with many issues related to national 
security interests. Senior decision-makers in the DoD 
require objective, quantitative assessments of the ef- 
fectiveness of our weapons and people against literally 
thousands of possible combinations of threat and con- 
tingency planning conditions. A revolutionary ap- 
proach is needed to obtain the requisite data. The 
Naval Air Test Center (NATC) has begun to develop an 
innovative system, known as the Air Combat Environ- 
ment Test and Evaluation Facility (ACETEF), to meet 
this need. ACETEF is a fully integrated ground test fa- 
cility that will use state-of-the-art simulation and stimu- 
lation techniques to provide test scenarios, which will 
reproduce the conditions of actual combat. This is 
being accomplished by integration of existing laborato- 
ries and development of new laboratories such as the 
Communications, a and Identification (CNI) 
Laboratory and the ensive Sensors Laboratory 
(OSL). This paper will describe ACETEF and the OSL 
development effort. 1 ref., 2 figs. 
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DE91011493/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Semiconductor bridge (SCB) research and devel- 
opment. 

R. W. Bickes, and C. B. McCampbell. 1991, 28p 
SAND-91-0310C, CONF-9106183-1 

Contract AC04-76DP00789 

High tech seminar on blasting technology: instrumen- 
tation and explosives applications, San Diego, CA 
(USA), 1-7 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 

U.S. Sales Only. 


Sandia National Laboratories has developed a semi- 
conductor bridge (SCB) igniter for the ignition of a vari- 
ety of explosive materials. When subjected to a low- 
energy current pulse, the bridge bursts into a plasma 
causing rapid ignition of the explosive material pressed 
against the bridge. Despite the low energies required 
for ignition, SCB components have proven to be explo- 
sively safe, meeting both no-fire and electrostatic dis- 
charge (ESD) safety requirements. In fact, SCB no-fire 
current levels are as much as 80% of the all-fire cur- 
rent levels. Heat transfer from the SCB into the explo- 
sive is a convective process involving the transport of 
the plasma into the powder bed; this efficient process 
produces ignition in a few microseconds for primary 
explosive powders and a few tens of microseconds for 
pyrotechnic or secondary explosive materials. Conse- 
quently, the scatter in firing times for SCB devices is 
correspondingly small. in addition, SCB operation is 
essentially independent of powder type and powder 
variations over a large range of temperature condi- 
tions. On-chip circuitry can be incorporated to protect 
SCB devices from severe radio frequency (RF) and 
ESD environments. Finally, since SCB devices are 
processed using standard semiconductor fabrication 
techniques, sophisticated circuitry can be added to the 
chip. Such circuitry can inciude timing delays, logic 
and/or computer control to allow the devices to be 
controlled and fired at the precise times determined by 
the field engineer. Such “smart” SCB devices can be 
produced cost effectively to meet the needs of blasting 
engineers for applications requiring minimal ground 
shock and/or efficient rubblization. 7 refs., 7 figs., 2 
tabs. (ERA citation 16:021505) 
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Investigation of the defi ti 

(DDT) —, role of ignition and explosive 
in 

A. J. Grimley, J. G. Harlan, and J. W. Fronabarger. 

1991, 30p SAND-S1.00676, CONF-9106187-1 

Contract AC04-76DP0078 

International amen a (16th), Jonkoping 

(Sweden), 24-28 Jun 1991. Sponsored by Department 

of Energy, Washington, DC. 

U.S. Sales Only. 





A study is being conducted into the importance of a 
variety of parameters on the deflagration-to-detona- 
tion transition (DDT) phenomenon. In this series two 
different inorganic igniter materials with very different 
gas production and propagation properties have been 
used. The DDT explosive column utilizes either of two 
pa pene explosives with different physical and chemi- 

haracteristics (including chemical structure), in a 
variety of pressing densities and particle sizes. The 
methodology of the test series also allows the evaiua- 
tion of the relative importance of several parameters 
such as the density, burn rate and crystal morphology 
of the explosive, the gas production rate of the defla- 
gration and the gas permeability of the explosive 
column. 28 refs., 6 figs., 6 tabs. 
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DE91013129/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Extrusion cast explosive (ECX) in the TOW-2 war- 


A. L. Frahm, K. J. Scribner, and E. von Holtz. Feb 
91, 22p UCRL-ID-106755 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


In an effort to evaluate the LLNL developed Extrusion 
Cast Explosive in a realistic military hardware, we en- 
tered into a cooperative agreement with the TOW pro- 
gram office. The TOW program supplied 34 TOW-2 
bodies and liners; 25 liners were the standard biconic 
shape and the other nine were an experimental trum- 
pet design. LLNL developed and fabricated all of the 
loading and alignment fixturing, then loaded the hard- 
ware with our ECX formulation RX-08-EL. The TOW 
program office arranged for the test firing of 18 units; 
nine each with biconic and trumpet liners. These were 
successfully tested at the lowa Army Ammunition Plant 
(IAAP) at Middletown, lowa. The ECX performance 
was the equivalent of LX-14. The other 16 filled units 
were to be tested for vulnerability comparisons to LX- 
14 in bullet tests, cook-off tests, and sympathetic deto- 
nation tests. 4 figs., 2 tabs. (ERA citation 16:021507) 
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Los Alamos National Lab., NM. 
a the impact of reaction rates on equation 
of sta 

P. K. Tang. 1991, 15p LA-UR-91-1789, CONF- 
9107105-16 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


PC A03/MF A01 


We present experimental evidence on high explosives 
pushing metal plates that shows the tendency of the 
equation of state behaving more a in the 
low-pressure region. We believe the deficiency in pre- 
dicting low- and also high-pressure performance has a 
theoretical origin, and it is related to reaction rate. The 
reaction process with a slow stage generates a higher 
effective Chapman-Jouguet pressure. The develop- 
ment of an equation of state based on this information, 
using the classical detonation theory but without the 
consideration of the slow component in reaction, 
would produce a more energetic condition in the low- 
pressure region and a less powerful one in high pres- 
sure. We demonstrate how a polytropic gas equation 
of state is constructed and the properties is possesses 
as mentioned. Finally, we show how the effective 
se nee vig a condition comes about and define 
the property of a pseudo Hugoniot associated with it. 3 
refs., 5 figs. 
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Shock initiation of pentaerythritol tetranitrate 
crystals: Optical absorption and emission studies. 
R. N. Mulford, J. J. Dick, and D. R. Pettit. 1991, 15p 
LA-UR-91-1758, CONF-9107105-11 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored ‘by Depart- 
ment of Energy, Washington, DC. 


Absorption and emission spectra of initiating crystals 
are obtained at two times during initiation, and a time- 
resolved record of integrated light is obtained during 
plane-wave shock initiation of single crystals of PETN 
at 4 GPa. Time-resolved photodiode records clearly 
show an induction time during which the crystal be- 
comes absorbing, a —_ of increasing emission with 
ae shock travel time, and termination of emis- 
sion by the returning rarefaction. Evidence exists for 
emergence of a superdetonation wave at least 1.5-mm 
behind the shock front. Resolved spectroscopic 
records identify the absorbing region as shocked 
PETN, and ae evolution of NO(sub 2) and NO as 
part of the early chemistry in the initation. 9 refs., 3 figs. 
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DE$1013389/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Shock initiation of pentaerythritol tetranitrate 
ee Steric effects due to plastic flow. 

J. J. Dick, E. Garcia, and D. C. Shaw. 1991, 15p LA- 
UR-91-1730, CONF-9107105-13 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

U.S. Sales Only. 


Complete results are presented of the analysis of 
steric hindrance due to edge dislocation motion in the 
different crystal slip systems associated with different 
crystal orientations relative to the shock wave in pen- 
taerythritol tetranitrate (PETN). A systematic search 
was done for close intermolecular atom-atom ap- 
proaches during the shear displacement associated 
with motion of an edge dislocation. A graphical display 
of results is given. The number and severity of close 
approaches or contacts correlates well with the meas- 
ured shock initiation sensitivity of (| angle)100(r angle), 
(| angle)101(r angle), (1 angle)O01(r angle), and (I 
angle)110(r angle) orientations of PETN single crys- 
tals. This forms the basis of a new model of shock initi- 
ation of detonation in homogeneous solids. 8 refs., 7 
figs., 1 tab. 
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Lawrence Livermore National Lab., CA. 
— and calculations of jet penetration in 
ass. 
. Moran, L. A. Glenn, and A. Kusubov. May 91, 22p 
UCRL-JC-107276, CONF-9104264-1 
Contract W-7405-ENG-48 
Combat vehicle survivability symposium, Gaithersburg, 
MD (USA), 14-17 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 
U.S. Sales Only. 


We have performed a number of experiments with 1.5- 
in precision shaped charges to measure the penetra- 
tion as a function of time in various targets and to 
evaluate our glass-fracture model. Target materials 
used were 6061-T6 aluminum, 4340 steel, Pyrex glass, 
and a glass-aluminum composite target. Time-re- 
solved measurements indicate two distinct phases of 
jet penetration in glass: An initial hydrodynamic phase, 
and a second phase characterized by a slower pene- 
tration velocity. Our calculations show that at early 
time, a crater is formed around the jet and only the tip 
of the undisturbed jet interacts with the glass. At late 
time the glass has collapsed on the jet and penetration 
is caused by a disturbed and fragmented jet. We meas- 
ured the degradation of the jet after penetrating a 
glass layer and found that a composite glass-alumi- 
num target stops the jet in roughly the same thickness 
as does steel. (ERA citation 16:021500) 
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PATENT-4 967 665 Not available NTIS 

Department of the Navy, Washington, DC. 

os _ DC Desensitized Electroexplosive Device. 
aten 

T. A. Baginski. Filed 24 Jul 89, a 6 Nov 90, 

7p AD-D014 886/6, PAT-APPL-7-386 375 

Supersedes PAT-APPL-7-386 375. 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An insensitive electroexplosive device to electrically 
ignite explosives is disclosed. This device is inherently 
immune to radio frequency (RF) radiation, and also 
provides protection against DC or very low frequency 
RF induced by arcing. A central feature is use of 
zeners and capacitors to form a reactively balanced 
bridge circuit. When constructed in semiconductor 
form as described the device is capable of incorpora- 
tion in small caliber ordnance. 
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AD-A236 715/9/GAR PC A06/MF A01 
West Coast Research Corp., Los Angeles, CA. 
Differential Transducer for Vehicle Diagnostics. 
Final rept. Sep 86-Jan 90. 

H. M. Spivack. 28 Feb 90, aa TACOM-TR-13500, 
Contract DAAE07-86-C-RO08! 

Original contains color parent All DTIC reproductions 
will be in black and white. 


The STE/ICE program of TACOM required that contin- 
uous analog monitoring of pressure loss across auto- 
motive fluid components be performed. The Diagnos- 
tic Connector Assembly (DCA) maintenance applica- 
tion, avoiding failures, rework and replacement efforts. 
A research and development effort was therefore un- 
dertaken to produce a Continuous Analog Differential 
Pressure Transducer (CAPDT) to support the DCA pro- 
gram. The transducer would be suitable for measure- 
ment of losses in air filters, hydraulic filters, fluid lines 
and similar flow components. Fluid component status 
can be monitored on an on-going basis and conform- 
ance within operating limits verified, prior to break- 
down and mandatory corrective maintenance. 
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AD-A236 765/4/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Remote Vision Systems for Teleoperated Ground 
Vehicles. 

A. Y. Umeda, S. W. Martin, and J. O. Merritt. May 91, 
14p 


A high speed, teleoperated unmanned ground vehicle 
(UGV) was recently demonstrated in United States 
Marine Corps operational exercises at Camp Pendle- 
ton, California. Advanced features of the human-ma- 
chine interface components used in the remote vision 
systems are credited with allowing both novice and ex- 
perienced operators to effectively perform UGV tasks. 
The UGV was remotely guided across terrain ranging 
from smooth asphalt to severe undeveloped land at 
velocities up to 60 kilometers per hour. Reconnais- 
sance, surveillance and we acquisition tasks were 
remotely completed using UGV remote vision systems. 
Off-road exercises were conducted to gain an under- 
standing of how UGV system operation is affected by 
variations in visual display system features. Observa- 
tions on the utility of features such as stereoscopic 
vision, color imagery, headmounted displays, and 
head-coupled aiming of sensors are discussed. Rec- 
ommendations are provided for the design of future 
UGV remote vision systems. 
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AD-A236 780/3/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

New Foundations for Tank Vulnerability Analysis 
(with 1991 Appendix). 

Final rept. Oct 87-Feb 91. 

M. W. Starks. May 91, 49p Rept no. BRL-MR-3915 


In this report, the need for new foundations is the sub- 
ject under consideration. The traditional Ballistic Re- 
search Laboratory approach to tank vulnerability anal- 
ysis is described, problems with that approach are dis- 
cussed, and the case is made that a probabilistic vul- 
nerability metric is required. It is also shown that 
appeal to so-called Standard Damage Assessment 
Lists during the vulnerability assessment process is 
neither necessary nor desirable. 
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AD-A236 792/8 Not available NTIS 
Naval Ocean Systems Center, San Diego, CA. 

Issues in Mobile Robotics: The Unmanned Ground 
Vehicle Program TeleOperated Vehicle (TOV). 
Professional paper. 

W. A. Aviles, T. W. Hughes, H. R. Everett, A. Y. 
Umeda, and S. W. Martin. May 91, 13p 

Availability: Pub. in SPIE Volume 1388 Mobile Robots 
V, p589-597 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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Army Tank-Automotive Command, Warren, MI. 
Laboratory and Field Testing of the M1 Exhaust 
Deflector with Pintle Shield. 

Final rept. Sep 90-Jan 91. 

R. C. Gaereminck, and M. A. Cryderman. Mar 91, 
27p Rept no. TACOM-TR-13523 


The U.S. Army is currently producing and testing a pro- 
totype exhaust deflector for M1 series tanks to be 
used during M1 to M1 towing operations. The deflector 
attaches to the engine exhaust grille and directs gases 
upward to prevent heat damage to the towed vehicle. 
The effort to redesign the exhaust deflector was accel- 
erated beyond normal efforts because M1 recovery 
deficiencies surfaced with early units deployed to 
Southwest Asia. A quick fix solution for M1 towing ca- 
pabilities was initiated at TACOM to overcome this de- 
ficiency. TACOM responded with a solution that inciud- 
ed an immediate tasking to design, fabricate and field 
an improved exhaust deflector. This report describes 
the laboratory and field tests conducted by TACOM at 
Aberdeen Proving Grounds (APG) and at TACOM ona 
TACOM-designed exhaust deflector that hooks into 
place, without using mechanical fasteners. 
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Army War Coll., Carlisle Barracks, PA. 

oso Needs a Strategic Armored Gun System- 
low. 


Study project. 
C. H. Henman. 5 Apr 91, 54p 


In August 1990, the 82d Airborne’s Sheridans spear- 
headed a strategic deployment, designed to counter 
an imminent Iraqi threat to Saudi Arabia. This time the 
potential adversary possessed an inventory of over 
4000 main battle tanks, some as technologically so- 
phisticated as the Soviet T-72, as well as forces with 
recent combat experience in mid-to-high intensity war- 
fare. This study seeks to examine the requirement for 
a modern, technologically advanced replacement for 
the light armored vehicle in the airborne division and 
other light combat formations where the need for stra- 
tegic deployability and lethal tank=killing ability are of 
paramount importance. This vehicle, the Armored Gun 
System (AGS) has been a fleeting requirement for 
some 20 years. A brief history of the Armored Gun 
> ponyer will be presented as well as a detailed review 
of its required operational capabilities. The U.S. Army 
has expressed interest in both a traditional research 
and development methodology as well as a non-devel- 
opmental —— (NDI) to meet the AGS require- 
ment. A number of potential ‘off the shelf’ candidates 
to replace the aging Sheridan in the airborne division 
will be reviewed, as will changes in both aircraft and 
airdrop equipment and procedures that will expand the 
range of options available to the combat developer. 
Additionally, recommendations will be made for the in- 
clusion of the AGS in a new light Corps armored caval- 
ry regiment. The study will conclude with recommen- 
dations on a course of action to resolve the long over- 
due requirement for a strategic Armored Gus System 
capable of rapid deployment and effective combat op- 
erations across the entire operational continuum. 
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AD-A236 972/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Future of the Tank. 

Individual study rept. 

D. B. Kent. 5 Apr 91, 28p 


The tank has been criticized ever since it was intro- 
duced during World War |. In fact, it has often been 
declared obsolete by several experts. In spite of this 
fact, the tank has emerged as the critical component 
of major land warfare. This paper explores the reasons 
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for this dramatic turnaround. This exploration begins 
with a review of the history of the tank and its role on 
today’s battlefield. Next, the author analyzes the role 
of the tank in both the near and far-term future. In both 
cases, it is determined that the tank will fill an essential 
role on the battlefield. This project finds that while its 
design and the technologies it utilizes may radically 
change, the military principals that it fulfills will remain 
the same. Therefore, the author concludes that the 
role of the tank will remain as important in the future as 
it has been for the past 75 years. 


157,023 
DE$1013146/GAR PC A08/MF A01 
Oak Ridge National Lab., TN. 

Analysis of the Fall-1989 two-meter box test bed 
experiments lormed at the Army Pulse Radi- 
ation Facility “ae 

J. O. Johnson, J. D. Drischier, and J. M. Barnes. May 
91, 152p ORNL/TM-11777 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This paper summarizes the results of the new Monte 
Carlo Adjoint Shielding (MASH) code system calcula- 
tions designed to model the first in a series of nuclear 
radiation shielding experiments. These experiments 
were performed in the Fall of 1989 at the oe Pulse 
Radiation Facility (APRF) in Aberdeen Proving 
Grounds, Maryland. The MASH results are compared 
with experimental results obtained using widely differ- 
ent detector systems by experimentalists from APRF, 
the Defense Research Establishment Ottawa, Canada 
(DREO), Bubble Technology Industries, Canada, (BT1), 
and the Establissement Technique Central de |’Arme- 
ment, France (ETCA). Results of the comparisons are 
to be used in the recommendations to the North Atlan- 
tic Treaty Organization (NATO) Panel 7 Ad Hoc Group 
of peg opera for replacing the Vehicle Code 
System (VCS) with MASH as the reference code of 
choice for future armored vehicle nuclear vulnerability 
calculations. The specific objective of the effort de- 
scribed in this report was to “benchmark” the MASH 
computer code system against the experiments per- 
formed at the APRF and determine the capability of 
MASH to reproduce the measured neutron and 
gamma-ray integral and differential (spectral) data. In 
particular, free-field environments at 170 and 400 
meters were to be calculated along with measure- 
ments made using the “NATO standard test bed” (i.e. 
the two-meter box) at the “NATO standard reference 
point” at 400 meters. Environmental effects due to 
meteorological and ground moisture data were to be 
assessed in the MASH analysis of the APRF experi- 
mental measurements. 11 refs., 52 figs., 54 tabs. 


Detonations, Explosion Effects, & 
Ballistics 


157,024 

AD-A236 503/9/GAR PC A03/MF A01 
Arnold Engineering Development Center, Arnold AFS, 
™ 


Ultraviolet/Visible Spectral Radiance for the Bow 
Shock of a Projectile Launched at High Velocities 
in the AEDC Track G Facility. 

Final rept. May 89-Jun 90. 

K. L. Dietz, and W. K. McGregor. May 91, 32p Rept 
no. AEDC-TR-90-16 

Contract F40600-85-C-0026 


An optical arrangement and detector gating scheme 
for viewing the bow shock spectral radiation from pro- 
jectiles launched in a hypervelocity ballistic range are 
reported. Velocities were about 18,000 fps. Range 
pressure was 49 torr of dried air. A 0.32-m grating 
spectrometer with a linear array optical detector was 
used. Gating times of 275 and 100 microsec were em- 
ployed to view nose cap radiation during the projec- 
tile’s flight. The spectrum was dominated by a strong 
continuum in the visible with molecular band structure 
superimposed on it. The most dominant radiators in 
the UV were identified as the NO y bands and OH.N2 
+ First Negative, N2 Second Positive, CN, and NH 
were identified as emitters in the near-UV and VIS. In 
oe there were many unidentified radiators in the 
VIS. 


157,025 
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Sandia National Labs., Albuquerque, NM. 
Analyses of terminal flyer plate velocities for vari- 


ous e configurations. 

M. G. Vigil. Apr 91, 35p SAND-91-0578 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Analytical equations for explosively accelerated flyer 
plates are used to ee graphical solutions to flyer 
problems. Given the problem metrical configura- 
tion, explosive — flyer weight, tamping weight and 
Gurney velocity, graphical representation of the 
calculated data allows for a fast approximation of the 
final or maximum flyer velocity. The graphical solution 
for flyer velocity is particularly useful when a computer 
is not available. The graphical analysis scheme can be 
used with any explosive, tamper and flyer materials. 
Analytical data are presented for grazing, spherical, 
cylindrical, open, symmetric and asymmetric sandwich 
explosive configurations. 13 refs., 7 figs., 4 tabs. 
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DE91012550/GAR PC A04/MF A01 

Lawrence Livermore National Lab., CA. 

Atmospheric propagation of high-explosive biast 

waves. 

S. W. Kang, and J. C. Kleiber. 2 Apr 91, 51p UCRL- 

LR-106630 

Sesiecndictmonene oe jin 
nsori y Department of Energy, Washington, DC. 

U.S. Sales Only. Zz 


We have developed a procedure for calculating the 
maximum high-explosive weight limit for use at Law- 
rence Livermore National Laboratory (LLNL) Site 300 
based on the analysis of the blast-wave propagation 
behavior in the atmosphere. Both analytical and exper- 
imental efforts have been involved in the present work, 
including a literature search, evaluation of other data, 
measurements of loca! weather conditions, and imple- 
mentation of relevant computational programs. Major 
results of the present effort are: (1) Comparison of the 
LLNL data with other data reveals discrepancies, sug- 
gesting that local effects, such as weather conditions 
in the downrange regions, may play a role in affecting 
the wave-propagation behavior. Our measurements of 
the local weather conditions indeed show that they 
differ from those at Site 300. (2) Analyses of other, 
newer models and data have resulted in the implemen- 
tation of relevant computer codes, such as the 
BLASTO code, to be used at Site 300. (3) A new pro- 
cedure for predicting the weight limit at Site 300 has 
been recommended. This new procedure consists of: 
(a) Site 300 and local valley weather measurements; 
(b) the LAP code; and (c) the BLASTO code. The LAP 
code is a modified SIPS code and computes the 
acoustic ray trajectories, including the focus (’caus- 
tic’) locations, under varying local weather conditions. 
The BLASTO code calculates the peak overpressure 
vs distance relationship for a given charge weight and 
weather condition. Both the LAP code and the 
BLASTO code have been implemented and are oper- 
ational at Site 300. Future plans include conducting se- 
lective tests to verify the validity of the predictive pro- 
cedure recommended for Site 300. 42 refs., 28 figs. 
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MESA: A 3-D Eulerian hydrocode for penetration 
mechanics studies. 

D. A. Mandell, K. S. Holian, and R. Henninger. 1991, 
18p LA-UR-91-1587, CONF-9107105-10 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


We describe an explicit, finite-difference hydrocode, 
called MESA, and compare calculations to metal and 
ceramic plate impacts with spall and to Taylor cylinder 
tests. The MESA code was developed with support 
from DARPA, the Army and the Marine Corps for use in 
armor/anti-armor problems primarily, but the code has 
been used for a number of other applications. MESA 
includes 2-D and 3-D Eulerian hydrodynamics, a 
number of material strength and fracture models, and 
a programmed burn high explosives model. 15 refs., 4 
figs. 
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_— ee de Recherches, Saint-Louis 
rance). 
Studies on Secondary Combustion of Gun Exhaust 


jumes. 
H. Mach. 13 Nov 90, 29p ISL-CO-237/90 
Presented at the U.S. Army Workshop on Unsteady 
and Two-Phase Flows, London, June 28-29, 1990. 


The main part of the muzzle flash of guns is due to the 
secondary combustion of reactive propellant gases 
such as H2 and CO with ambient air. However, the 
mechanisms which are thought to be responsible for 
the reaction as well as for inhibiting reactions are 
rather hypothetical and not really verified by experi- 
ments on real ate The present paper deals with the 
conditions leading to the ignition of secondary flash of 
a 7.62 mm rifle using ammunition without chemical 
flash suppressants. In particular, the authors have 
considered the behavior of propellant gas balls mixing 
with the ambient air along their pathways from the 
Mach disk through the intermediate flash zone down to 
the location where ignition occurs. Along these lines 
measurements of velocities, temperatures, and of 
oxygen contents were performed. Additionally, tem- 
peratures were varied by using gun tubes of different 
lengths and oxygen content was varied by shooting 
into a closed vessel filled with air of variable oxygen 
partial pressure. Ignition was recorded by high-speed 
framing and streak photography. Hence, ignition times 
could provided. It was found that the propellant 
+ mixing along the flow axis was rather gradual. 
it is considerably increased by the presence of a 
vortex ring. Temperature and oxygen distribution along 
the pathways are not uniform. 


Fire Control & Bombing Systems 


157,029 

AD-A236 515/3/GAR PC A04/MF A01 
Naval War Coll., Newport, Ri. Dept. of Operations. 

Use of Precision Guidance for Weapons: Its Impact 
on the Operational Commander. 

Final rept. 

T. J. Kapurch. 21 Feb 91, 68p 


High technology innovations in both aircraft and 
weapon system navigation, target acquisition and ter- 
minal guidance can provide extraordinary precision for 
air- and surface-launched weapon systems. Resultant 
capabilities provide war fighters with flexibility and an 
expanded capacity to strike a diverse target set in an 
environment of ever increasing sophisticated air de- 
fense systems. However, restrictions placed on the 
use of certain precision guidance technologies have 
had a serious impact on the operational commander. 
In light of recent events in the Persian Gulf, it would be 
appropriate to examine the issues affecting the use of 
weapon guidance systems. More specifically this 
report focuses on their use and operational-level 
impact with regard to command and control, logistics, 
and intelligence. Review of these issues with regard to 
limited use of force in past, contemporary and future 
situations provides timely information for the oper- 
ational commander who must deal with precision guid- 
ance capabilities and limitations. 


Guns 


157,030 

AD-A236 493/3/GAR PC AO5/MF A01 
Army Science Board, Washington, DC. 
Electromagnetic/Electrothermal Gun Technology 
Development. 

Final rept. 18 Dec 89-20 Feb 91. 

A. R . Eaton, G. A. Thiele, A. F. Grum, M. C. 
Gourdine, and P. J. Weinberger. 10 “day 90, 91p 


The Army Science Board (ASB) was directed to moni- 
tor ——- of the electromagnetic/electrothermal 
gun technology development program. This second 
and final report fulfills all ASB responsibilities indicated 
in the Congressional directives and the Panel Terms of 
Reference. It is concluded that electric gun wort | 
represents an area of long-term importance to U 

armed forces, with the potential to furnish a variety of 
applications; it is emphasized, however, that potential 
benefits can be realized only through a consistently- 
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funded program providing additional emphasis on the 
illumination of fundamental issues, the maturation of 
component technologies, and the ‘identification of in- 
novative system applications. 


157,031 

AD-A236 884/3/GAR PC A09/MF A02 
Army War Coll., Carlisle Barracks, PA. 

Artillery Terrain Walk Gettysburg Battlefield. 

Study project. 

E. F. Irick. 27 May 91, 200p 


The Battle of Gettysburg was fought on the first three 
days of July in 1863. The artillery of both sides played 
a significant role in this battle. This project is designed 
to be a training aid and stimulus for thought as it leads 
the young artillerymen on a terrain walk of the battle- 
field. Stops are at actual battery locations, and the re- 
ports of each particular action are read. These after 
action reports are the primary source of information 
presented. The objective of this walk is for today’s artil- 
leryman to learn from his 1863 counterparts and to 
have a greater appreciation for the Redlegs who 
fought in the Battle of Gettysburg. It is also desired that 
he recognize the similarities in the requirements of the 
1863 artilleryman and his doctrine to those of his own. 


157,032 

AD-A236 954/4/GAR PC A06/MF A01 
General Electric Co., Burlington, MA. Automated Sys- 
tems Dept. 

Simplified Test - Expanded (STE-X). 
Final rept. Sep “eg - 

T. S. Dwan. Sep 90, 1 03 

Contract DAAEO7-88-C- 133 


The primary intent of this Final Report is to provide a 
bridge between the STE-X configuration (hardware 
and software) at the end of its DTII and the STE-X por- 
tion of the Howitzer Improvement Program (HIP) ana- 
lyser set at the conclusion of its operational test (OT). 
In addition, contract close-out activity and final position 
are documented for purposes of completeness. The 
major hardware changes in the STE-X test unit design 
from DTII (P/N 12315155) as described in the STE/X 
Full Scale Engineering Development (FSED) Final 
Technical Report No. 13398 to the HIP analyser set 
OT configuration (P/N 12361309), as a result of the 
Engineering Change Notices (ECNs) are described. 


PHOTOGRAPHY & 
RECORDING DEVICES 


Photographic Techniques & 
Equipment 


157,033 
N91-24557/1/GAR PC A03/MF A01 
Daedalus Enterprises, Inc., Ann Arbor, Mi. 
Development of a Portable Multispectral Thermal 
infrared Camera. 

Final Report. 

F. G. Osterwisch. 30 May 91, 25p NAS 1.26:188204, 
NASA-CR-188204 

Contract NAS7-1063 


The AA465 Thermal Infrared Camera (TIRC) System is 
a field portable multispectral thermal infrared camera 
operating over the 8.0 to 13.0 micron wavelength 
range. Its primary function is to acquire 2-D thermal 
infrared images of user selected scene. Thermal infra- 
red energy emitted by the scene is collected, dis- 
persed into ten 0.5 micron wide channels, and then 
measured and recorded by the AS465 System. This 
multispectral information is presented in real time on a 
color display to be used by the operator to identify 
spectral and spatial variations in the scene emissivity 
and/or irradiance. This fundamental instrument capa- 
bility has a wide variety of commercial and research 
applications. While ideally suited for two man oper- 
ation in the field, the AS465 System can be transport- 
ed and operated effectively by a single user. Function- 
ally, the instrument operates as if it were a single expo- 
sure camera. System measurement sensitivity require- 


ments dictate relatively long (several minutes) instru- 
ment exposure times. 


en 
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AD-A236 785/2 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Resonance Scattering from Submerged Elastic 
Spheroids of High — Ratios and Its Three-di- 
mensional interpreta 

ee article. 

M. F. Werby, and G. C. Gaunaurd. Aug 90, 12p 
NOARL-JA-221-063-90, SBI-AD-E040 034, 
Availability: Pub. in Jnl. of the Acoustical Society of 
America, v88 n2 p951-960 te 90. Available only to 
DTIC users. No copies furnished by NTIS. 


Numerical predictions for the end-on and broadside 
backscattering cross sections of elastic spheroids sub- 
merged in water are obtained. The material composi- 
tion of the spheroids is aluminum, tungsten carbide 
(WC), and steel. The nondimensional frequency range 
examined is: 5<kL/2<26, where k is the wave 
number in the water and L is the length of the spheroid. 
The aspect ratios L/D studied here vary in the range 
4<L/D<10 for the end-on incidence case, for the 
three materials. These higher aspect ratios are associ- 
ated with more relevant shapes and present a sub- 
stantially higher computational challenge. The broad- 
side form functions are examined only for steel of 
aspect ratios of L/D = 2, 3, 4 and 5. A systematic 
study of the predicted scattering cross sections sug- 
gests in all cases that the resonance features present 
in them are consistent with a (leaky) Rayleigh-like in- 
terpretation of these resonances, and with the underly- 
ing Rayleigh wave that causes them. 


157,035 


AD-A236 793/6 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Acoustic Resonance Spectroscopy for Elastic 
Spheroids of Varying Aspect Ratios, and the Level 
Crossing Phenomenon. 

Journal article. 

M. F. Werby, J. J. Castillo, A. Nagl, R. D. Miller, and 
J. M. D’Archangelo. Dec 90, 8p NOARL-JA-221-068- 
90, SBI-AD-E040 037, 

Availability: Pub. in Jnl. of the Acoustical Society of 
America, v88 n6 p2822-2829 Dec 90. Available only to 
DTIC users. No copies furnished by NTIS. 


Using a T-Matrix code, the frequencies (both funda- 
mentals and overtones) of the resonances are calcu- 
lated as excited by an end-on incident plane wave. 
Aspect ratios of the tungsten carbide spheroids range 
from b/a = 1 (sphere) to 4 in steps of 0.25. The reso- 
nance frequencies are presented in the form of an 
acoustic spectroscopic level scheme. They are ex- 
pressed in units kb (b = semimajor axis) and corre- 
spond to resonating surface waves as they form stand- 
ing waves around the meridional circumference. While 
for the resonating Rayleigh waves the resonances fre- 
quencies only rise gradually with increasing aspect 
ratio, those for the Whispering Gallery waves rise 
much more rapidly, and hence successively cross over 
the various overtones of the Rayleigh resononces. 
This phenomenon is explained on the basis of the dif- 
ferent character of the dispersion curves (phase veloc- 
ity versus frequency) for the Rayleigh and the Whisper- 
ing Gallery waves, as calculated in an exact fashion for 
a tungsten carbide (WC) sphere and used locally on 
the spheroids. 


157,036 


AD-A236 893/4/GAR PC A02/MF A01 
Florida Univ., Gainesville. Dept. of Psychology. 





Classification of Complex Sounds. 
Semiannual rept. 

B. G. Berg. 1991, 8p 

Contract NO001 4-91 -J-1122 


Most of the work involves the use of the COSS analy- 
sis to estimate spectral weights in several profile anal- 
bro tasks. These tasks include: (1) discrimination of 
adband rippled spectra , (2) discrimination of nar- 
owband spectra, and (3) estimation of temporal-spec- 
ral weights using a three-tone profile with different du- 
rations. 


157,037 

AD-A237 034/4/GAR PC A10/MF A02 
Pennsylvania State Univ., State College. Applied Re- 
search Lab. 

Sound Propagation in the Atmosphere: Analysis of 
Signal Amplitude and Phase Temporal and Soatial 
Variations. 

Technical rept. 

S. R. Solomon, and D. W. Thomson. Jun 91, 208p 
Rept no. PSU/ARL-TR-91-007 

Contract N00014-86-K-0688 


Temporal and spatial variations of the signal amplitude 
and phase were studied by use of a well developed 
atmospheric sound propagation prediction model. 
Modifications were made to this ray tracing model to 
incorporate the calculation of phase. Full documenta- 
tion on the original and its modifications were provid- 
ed. Two case studies were performed using actual me- 
teorological data as input. The first study was repre- 
sentative of long distance (25 km) sound propagation 
in a mountainous region. The second was representa- 
tive of sound propagation over much shorter distances 
(600 m) in a forest environment. The results of both 
signal amplitude and phase were displayed in a statisti- 
cal format. This format was an aid to analyzing and 
explaining the temporal and spatial variabilities. 


157,038 

N91-24757/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

ALDAS User’s Manual. 

M. E. Watts. Apr 91, 49p NAS 1.15:102831, A- 
90182, NASA-TM-102831 


The Acoustic Laboratory Data Acquisition System 
(ALDAS) is an inexpensive, transportable means to di- 
= and analyze data. The system is based on the 

lacintosh 2 family of computers, with internal analog- 
to-digital boards providing four channels of simultane- 
ous data yy ops at rates up to 50,000 samples/ 
sec. The ALDAS software package, written for use 
with rotorcraft acoustics, performs automatic acoustic 
calibration of channels, data display, two types of cycle 
averaging, and spectral amplitude analysis. The pro- 
gram can use data obtained from internal analog-to- 
Posy conversion, or discrete external data imported in 
ASCII format. All aspects of ALDAS can be improved 
as new hardware becomes available and new features 
are introduced into the code. 


157,039 

N91-24844/3/GAR PC A07/MF A01 
Lockheed Aeronautical Systems Co., Burbank, CA. 
Laboratory Test and Acoustic Analysis of Cabin 
Treatment for Propfan Test Assessment Aircraft. 
Interim Report. 

H. L. Kuntz, and R. J. Gatineau. May 91, 144p NAS 
1.26:182075, LR-31879, NASA-CR-182075 

Contract NAS1-18036 


An aircraft cabin acoustic enclosure, built in support of 
the Propfan Test Assessment (PTA) program, is de- 
scribed. Helmholtz resonators were attached to the 
cabin trim panels to increase the sidewall transmission 
loss (TL). Resonators (448) were located between the 
trim panels and fuselage shell. In addition, 152 resona- 
tors were placed between the enclosure and aircraft 
floors. The 600 resonators were each tuned to a 235 
Hz resonance frequency. After flight testing on the 
PTA aircraft, the enclosure was tested in the Kelly 
Johnson R and D Center Acoustics Lab. Laboratory 
noise reduction (NR) test results are discussed. The 
enclosure was placed in a Gulfstream 2 fuselage sec- 
tion. Broadband (138 dB overall SPL) and tonal (149 
dB overall SPL) excitations were used in the lab. Tonal 
excitation simulated the propfan flight test excitation. 
The fundamental tone was stepped in 2 Hz intervals 
from 225 through 245 Hz. The resonators increase the 
NR of the cabin walls around the resonance frequency 
of the resonator array. The effects of flanking, sidewall 


absorption, cabin adsorption, resonator loading of trim 
panels, and panel vibrations are presented. Increases 
in NR of up to 11 dB were measured. 


157,040 
N91-24845/0/GAR PC A05/MF A01 
es Engineering and Sciences Co., Hampton, 


Signal Processing of Aircraft Flyover Noise. 
r: tA. d. May 91, 86p NAS 1.26:187546, NASA- 
Contract NAS1-19000 


A detailed analysis of signal processing concerns for 
measuring aircraft flyover noise is presented. Develop- 
ment of a de-Dopplerization scheme for both correct- 
ed time history and spectral data is discussed along 
with an analysis of motion effects on measured spec- 

tra. A computer code was written to implement the de- 
Dopplerization scheme. Input to the code is the aircraft 
position data and the pressure time histories. To facili- 
tate ensemble averaging, a uniform level flyover is 
considered but the code can accept more general 
flight profiles. The effects of spectral smearing and its 
removal is discussed. Using data acquired from XV-15 
tilt rotor flyover test comparisons are made showing 
the measured and corrected spectra. Frequency shifts 
are accurately accounted for by the method. It is 
shown that correcting for spherical spreading, Doppler 
amplitude, and frequency can give some idea about 
source directivity. The analysis indicated that smearing 
increases with frequency and is more severe on ap- 
proach than recession. 


157,041 

PB$1-216994/GAR PC E06/MF E06 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction Scientifique de la 
Resistance des Structures. 

Controle Optimal par Large Bande de Frequence. 
Application au Controle Acoustique par Technique 
Piezoelectrique (Optimal Control Using Broad Fre- 
quency Bands. Application to Piezoelectric Acous- 
tic Control). 

Technical rept. 

N. Meidinger. Nov 90, 80p ONERA-RT-6/3654- 
RYOO6R 


Text in French; summary in English. Sponsored b = 
rection des Recherches, Etudes et Techniques, 
(France). Centre de Documentation de ia: 


The study deals with defining the problem of broad- 
frequency-band optimal control for a a class of dy- 
namic systems of varying complexity. The existence 
and uniqueness of the solution are examined. The 
problem is discretized using finite elements. The opti- 
mized numerical solution is carried out using narrow 
frequency bands. The relations between optimal con- 
trol and physically feasible control are discussed. A 
closed-loop method of numerical simulation — 
stable, causal control filters is described in detai 
Broad-band optimal control is applied to acoustic con- 
trol, using a piezoelectric technique on a plate that is a 
source of noise. 


Fluid Mechanics 


157,042 

AD-A236 487/5/GAR PC A04/MF A01 
Michigan State Univ., East Lansing. 

Effects of External Forcing on Entrainment Ratio 
and Fluid Composition in Turbulent Shear Layers. 
Final technical rept. 1 Sep 87-31 Aug 90. 

M. M. Koochesfahani, and C. G. MacKinnon. 14 Feb 
91, 52p AFOSR-TR-91-0509, 

Grant AFOSR-87-0332 


The objective of this research was to determine how 
the imposition of two-dimensional external disturb- 
ances affects the mixing field in plane two-stream 
shear layers. The study relates to the effects of forcing 
on mixing of species, the kind of mixing that is neces- 
sary for chemical reaction and combustion. The effect 
of forcing on mixing was documented by measuring 
the probability density function (pdf) of the concentra- 
tion field in a nonreacting liquid shear layer forced by 
2-D disturbances. The concentration field was meas- 
ured vaing the laser induced fluorescence (LIF) tech- 
nique in the passive scalar mode. Results show that 
composition distribution of mixed fluid in forced shear 
layers is essentially uniform across the width of the 
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shear layer similar to previous results in natural layers. 
Forcing changes both the amount and the composition 
of pret fluid. For the cases studied, forcing results in 
an increase of the total amount of mixed fluid (integrat- 
ed across the layer width) and a shift of the predomi- 
nant mixed-fluid concentration to larger values. The in- 
crease in the amount of mixing in the forced layer ap- 
pears to be due mostly to the increase in the layer 
width and not so much the result of improved small- 
scale mixing. Details of the forcing waveform shape 
have a signi influence on the structure of the flow 
and the mixing field. 


157,043 

AD-A236 514/6/GAR PC A03/MF A01 

Washington Univ., Seattle. Aerospace and Energetics 

Research Program 

Optical Properties of Plane Shear Layers Under 
Disturbances. 


by technical rept. Jun 87-Oct 90. 
W. H. Christiansen. 25 Feb 91, 43p 
Grant AFOSR-87-0258 


The optica! properties of low-speed shear layers was 
= ited. This included a preliminary study of the 
uid ee eee ae 
wa coherent eddies was deemed important. A low- 
Guns abuhdaget pemmamate eine ooiien encores 
different gases could be studied in a shear layer con- 
figuration. Additional provisions for movement of a 
splitter plate were incorporated into the so 
affect the mixing process. Measurements have 
that coherent structure does have a profound effect on 


hanged with forced perturbation of the split- 
ter plate. Numerical an: of the problem also con- 


i alyses 
firms the potential of optical control of the shear flow. 


157,044 

AD-A236 842/1/GAR PC A03/MF A01 

Institute for Computer Applications in Science and En- 
—— VA. 

Bir) RK DG Method for Two-Dimensional Euler 

pS a of Gas Dynamics. 


Final rept. 
. Cockburn, and C. W. Shu. Mar 91, 14p ICASE-91- 

32, NASA-CR-187542 

Contract NAS1-18605 


Earlier work is continued on a class on nonlinearly 
stable Runge Kutta local projection discontinuous Ga- 
lerkin (RKDG) finite element methods for conservation 
laws. Two dimensional Euler equations for gas dynam- 
ics are solved using p1 elements. We discuss the gen- 
eralization of the local projection, which for scalar non- 
linear conservation laws was designed to satisfy a 
local maximum principle, to systems of conservation 
laws such as the Euler equations of gas dynamics 
using local characteristic decompositions. Numerical 
examples include the standard regular shock reflection 
problem, the forward facing step problem and the 
double Mach reflection problem. These preliminary nu- 
merical examples are chosen to show the capacity of 
our approach to obtain nonlinearly stable results com- 
parable with the modern nonoscillatory finite differ- 
ence methods. Generalizations to pk elements with k 
equal to or greater than the use of adaptive triangula- 
tions hg minimize local errors constitute ongoing re- 
search. 


157,045 

DE91009178/GAR PC A03/MF A01 

Sandia National Labs., og NM. 
pproach modelling cavitating 


i Conte o tones: Ee. * as 1991, 25p SAND-90- 
-910 

Contract ACO4- 76DP00789 

International conference on computational modeling 
of free and moving boundary problems (1st), South- 
ampton (UK), iy Aug 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The flow about a submerged partially- or supercavitat- 
ing axisymmetric body is considered in this both 
at zero and non-zero angle of attack. The direct 
boundary element method is used to solve for the po- 
tential flow field and to determine the cavity shape. 
This is accomplished by performing a Newton-Raph- 
son iteration in which the cavity shape is perturbed in 
an effort to satisfy the nonlinear dynamic boundary 
condition along the surface of the cavity. For problems 
with non-zero angle of attack, the flow field is three- 
dimensional and the cavity is not symmetric. In these 
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cases, the convergence of the Newton-Raphson iter- 
ation is sensitive to the initial estimate of the cavity 
shape. Methods of generating these initial estimates 
are discussed which have been successful in leading 
to convergent solutions. Also efficient methods of par- 
ameterizing the cavity are developed to reduce the 
computational effort. 24 refs., 8 figs. 


157,046 


DE91012151/GAR PC A04/MF A01 
Clarkson Univ., Potsdam, NY. Fluid Mechanics, Heat 
and Mass Transfer Lab. 

imental investigation of pressure drop and 
heat transfer for air flow through enhanced tubes. 
Final report. 
Progress rept. 

. Obot, and E. B. Esen. May 91, 51p DOE/CE/ 

90029-5 
Contract FG02-89CES90029 
Sponsored by Department of Energy, Washington, DC. 


An experimental investigation of the pressure drop and 
heat transfer characteristics for a smooth tube and 
various enhanced tubes was made. The working fluid 
for the experiments was air. The Reynolds number 
(Re) was varied between 200 and 50000 to provide 
data for the laminar, transition and turbulent flow re- 
gimes. Nine enhanced tubes were tested. For the spi- 
rally fluted tubes, it is established that the friction 
factor and Nusselt number in laminar, transitional and 
turbulent flow are generally higher than the smooth 
tube values. Using the correspondin eens relations 
that were given in a previous report ( E/90029- 
2), it is established that the reduced tee Soneee data 
for the spirally fluted tubes are coincident with those 
for the smooth tube. The validity of the frictional law of 
corresponding states and the existence of a definite 
connection between transition and the heat transfer 
enhancement have been verified experimentally. For 
the three Hitachi Cable enhanced tubes, the results in- 
dicate that the behavior with respect to friction or heat 
transfer is about the same as that for the smooth tube 
in laminar flow and the transition region. There is 
hardly any improvement in heat transfer up to a Reyn- 
olds number of about 10000 and only very moderate 
increases occur at higher Reynolds numbers. In turbu- 
lent flow, the friction factor is slightly higher than the 
smooth tube value. The three Wieland enhanced tubes 
are characterized by transition Reynolds numbers that 
are considerably greater than those for the Hitachi 
tubes, the spirally fluted tubes or the value for the 
present smooth tube. Consequently, the friction factor 
and Nusselt number are generally lower than the 
smooth tube values within the transition region, with 
higher values than the smooth tube data in turbulent 
flow. 20 refs., 12 figs., 1 tab. 


157,047 

DE91012242/GAR PC A03/MF A01 
Clarkson Univ., Potsdam, NY. Fluid Mechanics, Heat 
and Mass Transfer Lab. 

Pressure drop and heat transfer for spirally fluted 
tubes including validation of the role of transition. 
N. T. Obot, E. B. Esen, K. H. Snell, and T. J. Rabas. 
1991, 18p CONF-910739-14 

Contract FG02-89CE90029 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


An experimental investigation was carried out to deter- 
mine the pressure drop and heat transfer characteris- 
tics for spirally fluted tubes in laminar, transitional and 
turbulent flow of air. It is established that, in the lam- 
inar, transitional and turbulent regimes, the friction 
factor for the spirally fluted tube is generally higher 
than that for a smooth tube. The values for the critical 
Reynolds number at the onset of transition to turbulent 
flow are lower, while the corresponding critical friction 
factors are higher, than those for a smooth tube. Con- 
sistent with the expected effect of transition on heat 
transfer, the experimentally determined Nusselt num- 
bers are generally higher than the smooth tube values. 
The results indicate that there is a definite connection 
between transition and the heat transfer enhance- 
ment. 10 refs., 11 figs. 


157,048 

DE91012280/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical Engineering. 


308 VOL. 91, No. 20 


Macrostatistical hydrodynamics. Progess report 
for year beginning 15 April 1990. 

Progress rept. 

H. Brenner. 1991, =~ — 13896-3 

Contract FG02-88ER 

Sponsored by Deparment - Energy, Washington, DC. 


This work has been supported for the past three years 
by the US Department of Energy, Division of Engineer- 
ing and Geosciences, Office of Basic Energy Sci- 
ences. During this time we studied suspensions of par- 
ticles in Newtonian liquids, ae a combination 
of analysis, experiment, and numerical simulation. Ex- 
periments primarily involved tracking small balls falling 
slowly through otherwise quiescent suspensions of 
neutrally buoyant particles. A theory was developed 
relating the average ball velocity to the macroscopic 
suspension viscosity, and, for dilute suspensions, 
agreement was obtained with Einstein’s sheared sus- 
pension viscosity. Detailed trajectories of the balls, ob- 
tained either with new experimental techniques or by 
numerical simulation, were statistically interpreted in 
terms of the mean settling velocity and the dispersion 
about that — We showed that falling-ball rheo- 
metry, using small balls relative to the suspended parti- 
cles, could oa means of measuring the macroscopic 
zero-shear-rate viscosity without disturbing the original 
microstructure significantly; therefore, falling-ball rheo- 
metry could be a powerful tool to study the effects of 
microstructure on the macroscopic properties of sus- 
pensions. 40 refs. 


157,049 

DE91012338/GAR 
Lawrence Berkeley Lab., CA. 
Performance of multiple stream pulsed jet com- 
bustion systems. 

J. A. Maxson, D. M. Hensinger, K. Hom, and A. K. 
Oppenheim. Dec 90, 21p LBL-30021, CONF- 
9102106-2 

Contract AC03-76SF00098 

1991 annual congress of the Society of Automotive 
Engineers (SAE), Detroit, Ml (USA), 26-27 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


In the course of our studies on pulsed jet combustion 
(PJC) a series of tests were carried out to determine 
the performance of multi-stream systems. This includ- 
ed multi-jet efflux, as well as dual-generator aggre 
gates. The essential performance indicator of 

system is the pressure transducer record, yielding, in 
particular, data on the rise time and amplitude of the 
pressure pulse, as well as the rate of pressure rise. 
Concomitantly with pressure measurements, a se- 
quence of schlieren records were obtained to reveal 
the salient features of the fluid mechanical phenom- 
ena of the PJC process. Elucidated thereby are the ef- 
fects of entrainment induced by large scale vortex 
structures of turbulent jet plumes, and their decisive 
role in governing the process of combustion, as influ- 
enced by their particular configuration. Our tests dem- 
onstrated the capability of multiple stream PJC sys- 
tems to shorten the rise time and increase the ampli- 
tude of the pressure pulse, both effects of obvious po- 
tential benefit to engine performance. 23 refs., 17 figs. 
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DE91012636/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Diffraction patterns produced by periodic and tur- 
bulent flowing gases including applications of 
photorefractive temporal filtering. 

A. Corvo. May 91, 65p SAND-91-0121 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The diffraction patterns produced by passing a laser 
beam — two different types of flowing gases are 
calculated. The first type of flow consists of periodic 
lines of gas flowing transverse to the beam’s propaga- 
tion. The second flow is turbulent. The measurable pa- 
rameters in the diffraction patterns are derived and re- 
lated to the gas temperature, pressure, velocity, and 
(in the case of the turbulent flow) to the flow’s structure 
constant. A discussion on using the photorefractive 
effect to study turbulent flows is also given. In the latter 
case a method that relates the flow’s structure con- 
stant to the decay time of the photorefractive crystal is 
given. 24 refs., 11 figs. 


157,051 

DE91012660/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Boulder, 
CO. Thermodynamics Div. 


Integrated theoretical and experimental study of 
the wemompe eer wd Lene gt of fluid mixtures. 
Progress report (Fe! 1990-February 1991). 

J. F. Ely. Nov 90, yo ‘DO /ER/13992-T1 

Contract Al05-89ER13992 

Sponsored by Department of Energy, Washington, DC. 


In this report we highlight the progress made during 
the period February 1990 throu ebruary 1991. The 
objective of this research is twofold: 1. Development of 
predictive and correlative procedures for the thermo- 
physical properties of complex fluids and fluid mix- 
tures; and 2. Furthering our basic understanding of 
fluid behavior with advances in microscopic theory, 
computer simulation and selected experimentation. 
Substantial progress has been made in both of these 
areas. 39 refs., 4 figs. 
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DE91012815/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Parallel algorithm for solving linear equations aris- 
ing from one-dimensional network problems. 

G. L. Mesina. Jan 91, 21p EGG-M-90383, CONF- 
910414-36 

Contract ACO7-761D01570 

International topical meeting on advances in mathe- 
matics, computation and reactor physics, Pittsburgh, 
PA (USA), 28 Apr - 2 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 
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One-dimensional (1-D) network problems, such as 
those arising from 1- D fluid simulations and electrical 
circuitry, produce systems of sparse linear equations 
which are nearly tridiagonal and contain a few non- 
zero entries outside the tridiagonal. Most direct solu- 
tion techniques for such problems either do not take 
advantage of the special structure of the matrix or do 
not fully utilize parallel computer architectures. We de- 
scribe a new parallel direct linear equation solution al- 
gorithm, called TRBR, which is especially designed to 
take advantage of this structure on MIMD shared 
memory machines. The new method belongs to a 
family of methods which split the coefficient matrix into 
the sum of a tridiagonal matrix T and a matrix com- 
prised of the remaining coefficients R. Efficient tridia- 
gonal methods are used to algebraically simplify the 
linear system. A smaller auxiliary subsystem is created 
and solved and its solution is used to calculate the so- 
lution of the original system. The newly devised BR 
method solves the subsystem. The serial and parallel 
operation counts are given for the new method and 
related earlier methods. TRBR is shown to have the 
smallest operation count in this class of direct meth- 
ods. Numerical results are given. Although the algo- 
rithm is designed for one-dimensional networks, it has 
been applied successfully to three-dimensional prob- 
lems as well. 20 refs., 2 figs., 4 tabs. 
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DE91012825/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM 
Hydrocode development on the nCUBE and the 
connection machine hypercubes. 
= C. Robinson, C. T. Vaughan, H. E. Fang, C. F. 
ert, and K. S. Cho. 1991, 15p SAND-91- 1026C, 
F-910654-1 
ttn AC04-76DP00789 
American Physical Society (APS) topical conference 
on shock compression of condensed matter (7th), Wil- 
liamsburg, VA (USA), 17-20 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 


Hydrocode simulations constitute an important tool at 
Sandia National Laboratories and elsewhere for ana- 
lyzing complex two- and three-dimensional systems. 
However, current vector supercomputers do not pro- 
vide a growth path to enable fast, routine, and cost- 
effective simulations of large problems. Future, mas- 
sively-parallel computers will provide a_ solution. 
Sandia has already developed simplified versions of 
the production hydrocode CTH for the Connection Ma- 
chine and the nCUBE massively-parallel supercom- 
puters. The parallel versions solve problems in two- 
dimensional, multi-fluid, shock-wave physics. Code de- 
velopment strategy, coding methodology, visualization 
techniques and performance results for this work are 
described. 4 refs., 4 figs., 1 tab. 
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DE91013008/GAR PC A03/MF A01 
Notre Dame Univ., IN. Dept. of Chemical Engineering. 





St of interfacial behavior in cocurrent gas- 
a flows. Progress report, May 1, 1990-April 30, 


M. J. McCready. Apr 91, 34p DOE/ER/13913-3 
Contract FG02-88ER13913 
Sponsored by Department of Energy, Washington, DC. 


As we had discussed previously, understanding of 
macroscopic phenomena in gas-liquid flows will not be 
achieved until the many microscopic events have been 
characterized. Because we believe that some signifi- 
cant progress has been made at identifying the causes 
of specific events (e.g. why a solitary or roll waves 
forms, how side bands and subharmonics arise) we 
have un to address the question of spatial evolu- 
tion of disturbances. A correlation between the ampli- 
tude and time period of individual waves is identified 
from measurements of interface tracings at certain 
flow conditions close to neutral stability. This suggests, 
in agreement with weakly nonlinear theories, that a 
family of steady states can simultaneously exist. From 
tracings taken at two closely spaced locations in the 
flow direction, estimates of the rate at which wave 
forms evolve are made. These distances, which may 
be greater than 20 cm, (> 10 wavelengths) provide fur- 
ther support for the idea that individual waves may 
either reach a steady state or oscillate around one. A 
suggested avenue of research is to first get better 
measurements which determine the rate of evolution 
of finite amplitude waves, then to examine the mecha- 
nism which is determining the distribution of steady 
states. A re-examination of the linear stability problem 
for cocurrent gas-liquid flows is described in which the 
solution to both the temporally and spatially growing 
waves is done. It is found that close to neutral stability, 
temporal growth rates can be converted to spatial 
growth rates with the group velocity. The utility of the 
complete solution over approximate analytical solu- 
tions is demonstrated. 10 refs., 6 figs. 
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DE91013114/GAR PC A05/MF A01 
Department of Energy, Pittsburgh, PA. Pittsburgh 
Energy Technology Center. 

Steady flow of a fluid-solid mixture between paral- 
lel plates. 

G. Johnson, K. R. Pepgere. M. Masoudi, and M. P. 
Mathur. May 91, 87p DOE/PETC/TR-91/7 


In Part 1, a mathematical description for a flowing mix- 
ture of solid particulates and a fluid is developed within 
the context of Mixture Theory. Specifically, the equa- 
tions governing the flow of a two-component mixture 
of a Newtonian fluid and granular solid are derived. 
These relatively general equations are then reduced to 
a system of coupled ordinary differential equations de- 
scribing steady flow of the mixture between flat plates. 
The resulting boundary value problem is solved nu- 
merically and results are presented for cases in which 
drag and lift interactions are important. Part 2 gives an 
overview of the methods used to obtain the numerical 
solutions. Multiple shooting, finite difference, and col- 
location methods for solving boundary value problems 
involving ordinary differential equations are discussed. 
A method for applying integral boundary conditions is 
then presented. Finally, the relative efficiency and ef- 
fectiveness of the methods is discussed. 53 refs. (ERA 
citation 16:019523) 


157,056 

DE91013228/GAR 

Los Alamos National Lab., NM. 
Generating strong shock waves with a supersonic 
peristaltic pump. 

R. Menikoff, and K. S. Lackner. 1991, 15p LA-UR-91- 
1614, CONF-9107105-8 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


An axially phased implosion of a cylindrical tube with a 
phase velocity exceeding the sound speed of the fill 
material acts as a peristaltic pump which drives a 
shock wave along the axis. The region behind the 
onset of the phased implosion forms a a. 
verging nozzle. When appropriately designed the flow 
approaches a steady state in which the shock is planar 
and propagates near the nozzle entrance. The steady- 
state flow and the approach toward it have been de- 
rived in a one-dimensional model. The steady-state 
nozzle flow is well characterized: uniform across the 
channel, simple and predictable in the axial direction. 
The flow in the converging section is very stable and 
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not affected by the flow in the diverging section. These 
properties form the basis of an alternative shock tube 
design which is not limited in pressure by material 
strength of the tube wall. Experiments with a simple 
design have corroborated the theoretical predictions. 
A super-shock tube, in which the phased implosion is 
driven by high explosives, can reach extremely high 
pressures and energy densities. With a well character- 
ized drive system, measurements of the steady-state 
shape of the nozzle can be used to determine the 
equation of state along an isentrope behind the axial 
shock. 5 refs., 4 figs. 


157,057 
DE91013370/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Overdriven shocks in solids and liquids. 

D. C. Wallace. 1991, 15p LA-UR-91-1820, CONF- 
9107105-12 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The structure of overdriven shocks in solids and liquids 
is analyzed in terms of the underlying physical con- 
cepts, without resorting to formal mathematics. Two 
dissipative processes are required for the existence of 
a steady-wave shock, namely plastic flow in a solid, or 
viscous flow in a liquid, and heat transport in either a 
solid or liquid. The first requirement is the analog of 
Rayleigh’s theorem for gases, and the second require- 
ment extends Rayleigh’s findings. For metals, the 
shock analysis yields approximate plastic flow data at 
strain rates approaching 10(sup 12)s(sup (minus)1). 
The shock risetime in solid or liquid metals is predicted 
to decrease to around a picosecond, as the shock 
strength increases through the overdriven threshold. 8 
refs., 3 figs. 


157,058 

DE91013391/GAR 

Los Alamos National Lab., NM. 
Moving finite elements: A continuously adaptive 
method for computational fluid dynamics. 

A. H. Glasser, K. Miller, and N. Carlson. 1991, 16p 
LA-UR-91-1716, CONF-9105202-3 

Contract W-7405-ENG-36 

Power supercomputer users meeting, Gaithersburg, 
MD (USA), 21-22 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 
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Moving Finite Elements (MFE), a recently developed 
method for computational fluid dynamics, promises 
major advances in the ability of computers to model 
the complex behavior of liquids, gases, and plasmas. 
Applications of computational fluid dynamics occur in a 
wide range of scientifically and technologically impor- 
tant fields. Examples include meteorology, oceanogra- 
phy, global climate modeling, magnetic and inertial 
fusion energy research, semiconductor fabrication, 
biophysics, automobile and aircraft design, industrial 
fluid —* chemical engineering, and combus- 
tion research. The improvements made possible by 
the new method could thus have substantial economic 
impact. This paper describes the mathematical formu- 
lation and illustrates its use. 


157,059 

DE91740622/GAR PC A01/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et 
Thermiques. 

Comportement dynamique non-lineaire des fais- 
ceaux de tubes soumis a des ecoulements trans- 
verses. (Nonlinear dynamic behavior of an assem- 
bly of tubes under transverse fluid flow). 

B. Beaufils, F. Axisa, and J. Antunes. 1989, 5p CEA- 

CONF-10043 

In French. French Congress of Mechanics (9th), Metz 
(France), 5-8 Sep 1989. 

U.S. Sales Only. 


The mechanical vibrations induced by a transverse 
fluid flow passing through an assembly of cylindrical 
tubes is investigated. Studies on the numerical model- 
ing of such phenomena are presented. The purpose of 
the work is to allow the evaluation of the risks induced 
by the vibrations in industrial heat exchangers. The 
methods for the analysis of nonlinear problems and 
numerical calculations of the nonlinear dynamic be- 
havior are performed. (ERA citation 16:007417) 
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DE91740623/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et 


iques. 
d’arbres tournant dans un annu- 


Vibrations espace 

laire de liquide. (Mechanical vibrations of shafts 
rotating in a liquid annular space). 

F. Axisa, F. Hareux, and J. Antunes. 1989, 6p CEA- 
CONF-10044 

In French. French Congress of Mechanics (9th), Metz 
(France), 5-8 Sep 1989. 

U.S. Sales Only. 


The theoretical and experimental results of the study 
on the vibrational behavior of rotors in a liquid environ- 
ment are presented. The different physical effects as- 
sociated with the non-conservative coupling between 
the vibrating shaft and the rotating fluid are reviewed. 
The numerical method applied for calculating the 
modes of the coupled system are shown. The valida- 
tion of the computer calculations and the model 
plied are described. (ERA citation 16:007418) 


157,061 

DE91740624/GAR PC A01/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et 
Thermiques. 

Source acoustique en ondes pianes creee par des 
diaphragmes limiteurs de debit. (Plane wave 
acoustic sources from flow regulation dia- 
phragms). ; 

H. Hassis, F. Axisa, and F. Hareux. 1989, 5p CEA- 
CONF-10045 

In French. French Congress of Mechanics (9th), Metz 
(France), 5-8 Sep 1989. 

U.S. Sales Only. 


Some of the sources of noise which occur in industrial 
pipe systems are investigated. Pressure fluctuations of 
a fluid flow in a pipe can be the source of the acoustic 
vibrations. The experimental characterization of such 
sources associated to one or two diaphragms for flow 
rate regulation is performed. The analysis of the fluid 
flow with and without cavitation are included. (ERA ci- 
tation 16:007419) 
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DE91740625/GAR PC AO1/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et 
Thermiques. 

Etude des effets dynamiques associes au pince- 
ment d’une lame de liquide. (Study of the dynamic 
peng associated to the pinching of a liquid 
layer). 

F. Axisa, H. Esmonde, 1989, 5p CEA-CONF-10046 

In French. French Congress of Mechanics (9th), Metz 
(France), 5-8 Sep 1989. 

U.S. Sales Only. 


The dynamic behavior of a thin liquid layer generating 
inertial and dissipative nonlinear forces is investigated. 
On the basis of Navier Stokes equations, the theoreti- 
cal analysis is carried out and validated by experi- 
ments. The nonlinear vibrational behavior of a me- 
chanical system with one degree of freedom is meas- 
ured. The resultant force of the floating forces generat- 
ed by the liquid are computed. Experimental data is 
applied in the numerical simulation and the dynamical 
response of the mechanical system is obtained. (ERA 
citation 16:007954) 
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DE91740657/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et 
Thermiques. 

Developpement de la methode des elements finis 
en thermique. Traitement de la thermique et du 
rayonnement dans le logiciel TRIO-EF. (Develop- 
ment of the finite element method in the thermal 
field. a software for thermal and radiation 
anal » 

N. Casalotti, and J. P. Magnaud. 1989, 23p CEA- 
CONF-10016, CONF-8903258 

In French. SFT Meeting, Paris (France), 1 Mar 1989. 
U.S. Sales Only. 


The possibilities of the TRIO-EF software in the ther- 


mal field are presented. The TRIO-EF is a computer 
program based on the finite element method and used 
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for three-dimensional incompressible flow analysis. It 
enables the calculation of three-dimensional heat 
transfer and the fluid/structure analysis. The geometri- 
cally complex radiative reactor systems are taken into 
account in the form factor calculation. The implement- 
ed algorithms are described. (ERA citation 16:007952) 


157,064 
N91-24126/5/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
igh-Order ENO Schemes Applied to Two- and 
Three-Dimensional Compressible Flow. 
Final Report. 
C. Shu, G. Erlebacher, T. A. Zang, D. Whitaker, and 
S. Osher. Apr 91, 45p NAS 1.26:187562, ICASE-91- 
38, NASA-CR-187562 
Contracts NAS1-18605, NAG1-1145 


High order essentially non-oscillatory (ENO) finite dif- 
ference schemes are applied to the 2-D and 3-D com- 
pressible Euler and Navier-Stokes equations. Practical 
issues, such as vectorization, efficiency of coding, cost 
comparison with other numerical methods, and accu- 
racy degeneracy effects, are discussed. Numerical ex- 
amples are provided which are representative of com- 
putational problems of current interest in transition and 
turbulence physics. These require both nonoscillatory 
shock capturing and high resolution for detailed struc- 
tures in the smooth regions and demonstrate the ad- 
vantage of ENO schemes. 


157,065 

N91-24464/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Microgravity Research at Lerc. 

F. J. Kohl. 1990, 7p NAS 1.15:102521, NASA-TM- 
102521 

Presented at the Csme Mechanical Engineering 
Forum 1990, Toronto, Ontario, 3-9 Jun. 1990; Spon- 
sored by the Canadian Society for Mechanical Engi- 
neering. 


The NASA Lewis Research Center is conducting a 
wide variety of ground-based science and microgravity 
flight experiments in the disciplines of fluid physics and 
transport phenomena, combustion science, and mate- 
rials science. Extensive use is made of low-gravity 
ground-based facilities such as drop towers and a 
Learjet aircraft, as well as extensive normal-gravity 
laboratories. The ground-based facilities are utilized to 
execute science programs, perform precursor tests to 
define space experiment science requirements and 
conceptual designs, and also to perform tests for 
space experiment technology development and verifi- 
cation. Finally, flight hardware is designed, developed 
and flown on the Space Shuttle. 
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N91-24525/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Advances in Modeling the Pressure Correlation 
Terms in the Second Moment Equations. 

T. Shih, A. Shabbir, and J. L. Lumley. Jun 91, 37p 
NAS 1.15:104413, ICOMP-91-09, NASA-TM-104413 
Contract NAG1-954, NASA ORDER C-99066-6 


In developing turbulence models, various model con- 
straints were proposed in an attempt to make the 
model equations more general (or universal). The most 
recent of these are the realizability principle, the linear- 
ity principle, the rapid distortion theory, and the materi- 
al indifference principle. Several issues are discussed 
concerning these principles and special attention is 
payed to the realizability principle. Realizability (de- 
fined as the requirement of non-negative energy and 
Schwarz’ inequality between any fluctuating quantities) 
is the basic physical and mathematical principle that 
any modeled equation should obey. Hence, it is the 
most universal, important and also the minimal require- 
ment for a model equation to prevent it from producing 
unphysical results. The principle of realizability is de- 
scribed in detail, the realizability conditions are derived 
for various turbulence models, and the model forms 
are proposed for the pressure correlation terms in the 
second moment equations. Detailed comparisons of 
various turbulence models with experiments and direct 
numerical simulations are presented. As a special 
case of turbulence, the two dimensional two-compo- 
nent turbulence modeling is also discussed. 
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Aeronautical Research Inst. of Sweden, Stockholm. 
Missing Boundary Conditions with Unsteady In- 
compressible Navier-Stokes Flows. 

F. K. Hebeker, and P. Wilde. Dec 90, 19p FFA-TN- 
1990-45, ETN-91-99106 

Sponsored in Part by Swedish National Board for 
Technical Development. 


An unsteady viscous flow problem where good bound- 
ary conditions are available on only part of the bounda- 
ty is investigated. This problem appears when the flow 
phenomena of interest are concentrated in a part of 
the flow region and, for reasons of computational 
economy, are numerically computed in this subregion 
only. Assuming that outside of the subregion the flow 
is not subjected to acceleration forces, an (abstract) 
combined finite element/boundary element scheme to 
approximately compute the flow is developed. This 
scheme leads to a proof of existence of a weak solu- 
— of the corresponding Navier-Stokes problem as 
well. 
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N91-24527/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Paramagnetic Propellant Orientation. 

R. C. Hendricks. 1991, 9p NAS 1.15:104390, E-6165, 
NASA-TM-104390 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-26 Jun. 1991; Sponsoned by 
Aiaa, Sae, and Asme. 


Deep space or low earth orbital propeliant tanks re- 
quire a fluid orientation system prior to engine firing or 
transfer. Some propellants such as cryogenic hydro- 
gen, oxygen, and air are paramagnetic and respond to 
electromagnetic fields. A simple magnetic scheme is 
described for propellant orientation and a video tape 
presentation is provided that demonstrates some ef- 
fects of magnetic fields on liquid air and oxygen in a 
low gravity simulator using the Leidenfrost phenome- 
non. When these Leidenfrost drops intersect the field 
lines, their flight paths are altered, some directly into 
= = some to the edges, and others move out of 
the field. 
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N91-24528/2/GAR PC A03/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 
Time-Derivative Preconditioning for 
Flows. 

Final Report. 

Y. Choi, and C. L. Merkle. Jun 91, 13p NAS 
1.26:187139, E-6269, NASA-CR-187139 
Contract NAS3-25266 


A time-derivative preconditioning algorithm that is ef- 
fective over a wide range of flow conditions from invis- 
cid to very diffusive flows and from iow speed to super- 
sonic flows was developed. This algorithm uses a vis- 
cous set of primary dependent variables to introduce 
well-conditioned eigenvalues and to avoid having a 
nonphysical time reversal for viscous flow. The result- 
ing algorithm also provides a mechanism for control- 
ling the inviscid and viscous time step parameters to 
be of order one for very diffusive flows, thereby ensur- 
ing rapid convergence at very viscous flows as well as 
for inviscid flows. Convergence capabilities are dem- 
onstrated through computation of a wide variety of 
problems. 


Viscous 


157,070 
N91-24541/5/GAR 
National 
Cleveland, OH. Lewis Research Center. 
Navier-Stokes Simulation of the Supersonic Com- 
bustion Flowfield in a Ram Accelerator. 

S. Yungster. 1991, 18p NAS 1.15:104439, ICOMP- 
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a Contains Color Illustrations. Presented at the 
27TH Joint Propulsion Conference, Sacramento, Ca, 
24-27 Jun. 1991; Sponsored by Aiaa, Sae, Asme, and 
the American Society for Electrical Engineers. 


A computational study of the ram accelerator, a 
ramjet-in-tube device for accelerating projectiles to ul- 
trahigh velocities, is presented. The analysis is per- 
formed using a fully implicit TVD scheme that efficient- 
ly solves the Reynolds-averaged Navier-Stokes equa- 
tions and the species continuity equations associated 
with a finite rate combustion model. Previous analyses 
of this concept were based on inviscid assumptions. 
The present results indicate that viscous effects are of 


primary importance; in all the cases studied, shock-in- 
duced combustion always started in the boundary 
layer. The effects of Mach number, mixture composi- 
tion, pressure, and turbulence are investigated for vari- 
ous configurations. Two types of combustion process- 
es, one stable and the other unstable, were observed 
depending on the inflow conditions. In the unstable 
case, a detonation wave is formed, which propagates 
upstream and unstarts the ram accelerator. In the 
stable case, a solution that converges to steady-state 
is obtained, in which the combustion wave remains 
stationary with respect to the ram accelerator projec- 
tile. The possibility of stabilizing the detonation wave 
by means of a backward facing step is also investigat- 
ed. In addition to these studies, two numerical tech- 
niques were tested. These two techniques are vector 
extrapolation to accelerate convergence, and a diago- 
nal formulation that eliminates the expense of inverting 
jm 2 block matrices that arise in chemically reacting 
lows. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Saturation Point Model for the Formation of Metal 
Nitrate in Nitrogen Tetroxide Oxidizer. 

P. R. Torrance. May 91, 19p NAS 1.60:3107, S-630, 
NASA-TP-3107 


A model was developed for the formation of metal ni- 
trate in nitrogen tetroxide (N204). The basis of this 
model is the saturation point of metal nitrate in N204. 
This basis is chosen mainly because of the White 
Sands Test Facility’s metal nitrate in N204 experi- 
ence. Means of reaching the saturation point are ex- 
amined, and a relationship is made for the reaction/ 
formation rate and diffusion rate of metal nitrate in 
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Navier-Stokes Computation of Compressible Tur- 
bulent Flows with a Second Order Closure. 
Progress Report, 1 May 1990 - 30 Apr. 1991. 

C. Dingus, and W. Kollmann. 30 Apr 91, 38p NAS 
1.26:188451, NASA-CR-188451 

Contract NCC2-186 
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The objective was the development of a complete 
second order closure for wall bounded flows, including 
all components of the dissipation rate tensor and a nu- 
merical solution procedure for the resulting system of 
equations. The main topics discussed are the closure 
of the pressure correlations and the viscous destruc- 
tion terms in the dissipation rate equations and the nu- 
merical solution scheme based on a block-tridiagonal 
solver for the nine equations required for the prediction 
of plane or axisymmetric flows. 
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Cleveland State Univ., OH. 
Navier-Stokes Analysis of Turbomachinery Biade 
External Heat Transfer. 

Final Technical Report. 

R. S. R. Gorla. 1991, 35p NAS 1.26:188454, NASA- 
CR-188454 

Contract NAG3-548 


The two-dimensional, compressible, thin-layer Navier- 
Stokes and energy equations were solved numerically 
to obtain heat transfer rates on turbomachinery 
blades. The Baldwin-Lomax algebraic model and the 
q-omega low Reynolds number two-equation model 
were used for modeling of turbulence. For the numeri- 
cal solution of the governing equations a four-stage 
Runge-Kutta solver was employed. The turbulence 
model equations were solved using an implicit 
scheme. Numerical solutions are presented for two-di- 
mensional flow within two vane cascades. The heat 
transfer results and the pressure distributions were 
compared with published experimental data. The 
agreement between the numerical calculations and 
the experimental values were found to be generally fa- 
vorable. The position of transition from laminar to tur- 
bulent flow was also predicted accurately. 


PC A03/MF A01 


157,074 

N91-24545/6/GAR PC A03/MF A01 

— Univ.-Madison. Applied Superconductivity 
enter. 





Characterizing He 2 Flow Through Porous Materi- 
als Using Counterflow Data. 

Final Technical Report, 15 Jan. - 31 Dec. 1990. 

S. W. Vansciver, and J. R. Maddocks. 1991, 16p 
NAS 1.26:188453, NASA-CR-188453 

Contract NAG5-1031 

Presented at the Cryogenic Engineering Conference, 
Huntsville, AL, 1991. 


Proposed space applications, such as the cooling of 
infrared and x ray telescopes, have generated sub- 
stantial interest in the behavior of He(2) flowing in 
porous materials. For design purposes, classical 
porous media correlations and room temperature data 
are often used to obtain order of magnitude estimates 
of expected pressure drops, while the attendant tem- 
perature differences are either ignored or estimated 
using smooth tube correlations. A more accurate alter- 
native to this procedure is suggested by an empirical 
extension of the two fluid models. It is shown that four 
empirical parameters are necessary to describe the 
pressure and temperature differences induced by 
He(2) flow through a porous sample. The three param- 
eters required to determine pressure differences are 
measured in counterflow and found to compare favor- 
ably with those for isothermal flow. The fourth parame- 
ter, the Gorter-Mellink constant, differs substantially 
from smooth tube values. It is concluded that parame- 
ter values determined from counterflow can be used to 
predict pressure and temperature differences in a vari- 
ety of flows to an accuracy of about + or - 20 percent. 


157,075 
N91-24546/4/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
— Hampton, VA. 

lodeling the Pressure-Dilatation Correlation. 
Final Report. 
S. Sarkar. May 91, 21p NAS 1.26:187566, ICASE-91- 
42, NASA-CR-187566 
Contract NAS1-18605 


It is generally accepted that pressure dilatation, which 
is an additional compressibility term in turbulence 
transport equations, may be important for high speed 
flows. Recent direct simulations of homogeneous 
shear turbulence have given concrete evidence that 
the pressure dilatation is important insofar that it con- 
tributes to the reduced growth of turbulent kinetic 
energy due to compressibility effects. The problem of 
modeling pressure dilatation is addressed. A compo- 
nent of the pressure dilatation is isolated which exhib- 
its temporal oscillations and, using direct numerical 
simulations of homogeneous shear turbulence and 
isotropic turbulence, show that it has a negligible con- 
tribution to the evolution of turbulent kinetic energy. 
Then, an analysis for the case of homogeneous turbu- 
lence is performed to obtain a model for the nonoscil- 
latory pressure dilatation. This model algebraically re- 
lates the pressure dilatation to quantities traditionally 
obtained in incompressible turbulence closures. The 
model is validated by direct comparison with the pres- 
sure dilatation data obtained from the simulations. 


PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Ground Testing on the Nonvented Fill Method of 
Orbital Propeliant Transfer: Results of Initial Test 
Series. 

D. J. Chato. 1991, 32p NAS 1.15:104444, E-6284, 
NASA-TM-104444 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 
Engineers. 


157,076 
N91-24547/2/GAR 


The results are presented of a series of no-vent fill ex- 
periments conducted on a 175 cu ft flightweight hydro- 

en tank. The experiments consisted of the nonvented 
fil of the tankage with liquid hydrogen using two differ- 
ent inlet systems (top spray, and bottom spray) at dif- 
ferent tank initial conditions and inflow rates. Nine 
tests were completed of which six filled in excess of 94 
percent. The experiments demonstrated a consistent 
and repeatable ability to fill the tank in excess of 94 
percent using the nonvented fill technique. Ninety-four 
percent was established as the high level cutoff due to 
requirements for some tank ullage to prevent rapid 
tank pressure rise which occurs in a tank filled entirely 
with liquid. The best fill was terminated at 94 percent 
full with a tank internal pressure less than 26 psia. Al- 
though the baseline initial tank wall temperature crite- 
ria was that all portions of the tank wall be less than 40 


R, fills were achieved with initial wall temperatures as 
high as 227 R. 


157,077 

N91-24548/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Numerical Study of the Direct Contact Condensa- 
tion on a Horizontal Surface. 

M. M. Hasan, and C. S. Lin. 1991, 11p NAS 
1.15:104432, E-6270, NASA-TM-104432 

Contract NAS3-25776 

Presented at the 26TH Thermophysics Conference, 
Honolulu, HI, 24-26 Jun. 1991; Sponsored by Aiaa. 


The results of a numerical study of the direct contact 
condensation on a slowly moving horizontal liquid sur- 
face are presented. The geometrical configuration and 
the input conditions used to obtain numerical solutions 
are representative to those of experiments of Celata et 
al. The effects of Prandtl number (Pr), inflow Reynolds 
number, and Richardson number on the condensation 
rate are investigated. Numerical predictions of con- 
densation rate for laminar flow are in good agreement 
with experimental data. The effect of buoyancy on the 
condensation rate is characterized by Richardson 
number. A correlation based on the numerical solu- 
tions is developed to predict the average condensation 
Nusselt number in terms of Richardson number, Peclet 
number, and inflow Reynolds number. 


157,078 

N91-24549/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Scaling Analysis Applied to the NORVEX Code De- 
velopment and Thermal Energy Flight Experiment. 
J. R. L. Skarda, D. Namkoong, and D. Darling. 1991, 
13p NAS 1.15:104462, E-6303, NASA-TM-104462 
Presented at the 26TH Thermophysics Conference, 
Honolulu, HI, 24-26 Jun. 1991; Sponsored by Aiaa. 


A scaling analysis is used to study the dominant flow 
processes that occur in molten phase change material 
(PCM) under 1 g and microgravity conditions. Results 
of the scaling analysis are applied to the development 
of the NORVEX (NASA Oak Ridge Void Experiment) 
computer program and the preparation of the Thermal 
Energy Storage (TES) flight experiment. The NORVEX 
computer program which is being developed to predict 
melting and freezing with void formation in a 1 g or 
microgravity environment of the PCM is described. 
NORVEX predictions are compared with the scaling 
and similarity results. The approach to be used to vali- 
date NORVEX with TES flight data is also discussed. 
Similarity and scaling show that the inertial terms must 
be included as part of the momentum equation in 
either the 1 g or microgravity environment (a creeping 
flow assumption is invalid). A 10(exp -4) environment 
was found to be a suitable microgravity environment 
for the proposed PCM. 


157,079 

N91-24550/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Comparison of SMAC, PISO, and Iterative Time- 
Advancing Schemes for Unsteady Flows. 

S. Kim, and T. J. Benson. Jun 91, 43p NAS 
1.15:104406, E-6232, NASA-TM-104406 


Calculations of unsteady flows using a simplified 
marker and cell (SMAC), a pressure implicit splitting of 
operators (PSIO), and an iterative time advancing 
scheme (ITA) are presented. A partial differential 
equation for incremental pressure is used in each time 
advancing scheme. Example flows considered are a 
polar cavity flow starting from rest and self-sustained 
oscillating flows over a circular and a square cylinder. 
For a large time step size, the SMAC and ITA are more 
strongly convergent and yield more accurate results 
than PSIO. The SMAC is the most efficient computa- 
tionally. For a small time step size, the three time ad- 
vancing schemes yield equally accurate Strouhal num- 
bers. The capability of each time advancing scheme to 
accurately resolve unsteady flows is attributed to the 
use of new pressure correction algorithm that can 
strongly enforce the conservation of mass. The numer- 
ical results show that the low frequency of the vortex 
shedding is caused by the growth time of each vortex 
shed into the wake region. 


157,080 
N91-24551/4/GAR PC AO5/MF A01 


157,083 


PHYSICS 
Fluid Mechanics 


_ and Whitney Aircraft Group, West Palm Beach, 


Coolant Side Heat Transfer with Rotation. Task 3 
Report: Application of Computational Fluid Dy- 


namics. 
F.C. tr yr G. J. Sturgess, and P. Datta. Jan 89, 
pt dem 1.26:182109, [A-5930-29, NASA-CR- 


Contract NAS3-23691 


An experimental and analytical program was conduct- 
ed to investigate heat transfer and pressure losses in 
rotating multipass passages with configurations and 
dimensions typical of modern turbine blades. The ob- 
jective of this program is the development and verifica- 
tion of improved analysis methods that will form the 
basis for a design system that will produce turbine 
components with improved durability. As part of this 
overall program, a technique is developed for compu- 
tational fluid dynamics. The specific objectives were 
to: select a baseline CFD computer code, assess the 
limitations of the baseline code, modify the baseline 
code for rotational effects, verify the modified code 
against benchmark experiments in the literature, and 
to identify shortcomings in the code as revealed by the 
verification. The Pratt and Whitney 3D-TEACH CFD 
code was selected as the vehicle for this program. The 
code was modified to account for rotating internal 
flows, and these modifications were evaluated for flow 
characteristics of those expected in the application. 
Results can make a useful contribution to blade inter- 
nal cooling. 


157,081 


N91-24552/2/GAR PC A06/MF A01 
Pratt and Whitney Aircraft Group, West Palm Beach, 


Coolant Side Heat Transfer with Rotation: User 
Manual for 3D-Teach with Rotation. 

S. A. Syed, and R. H. James. Feb 89, 104p NAS 
1.26:180886, PWA-5930-33, NASA-CR-180886 
Contract NAS3-23691 


This program solves the governing transport equations 
in Reynolds average form for the flow of a 3-D, steady 
state, viscous, heat conducting, multiple species, 
single phase, Newtonian fluid with combustion. The 
governing partial differential equations are solved in 
physical variables in either a Cartesian or cylindrical 
coordinate system. The effects of rotation on the mo- 
mentum and enthalpy calculations modeled in Carte- 
sian coordinates are examined. The flow of the fluid 
should be confined and subsonic with a maximum 
Mach number no larger than 0.5. This manual de- 
scribes the operating procedures and input details for 
executing a 3D-TEACH computation. 


157,082 


N91-24553/0/GAR PC A08/MF A01 
Gedeon Associates, Athens, OH. 

Manifest: A Computer Program for 2-D Flow Mod- 
eling in Stirling Machines. 

Final Report. 

D. Gedeon. May 89, 157p NAS 1.26:182290, NASA- 
CR-182290 

Contract NAS3-25195 


A computer program named Manifest is discussed. 
Manifest is a program one might want to use to model 
the fluid dynamics in the manifolds commonly found 
between the heat exchangers and regenerators of Stir- 
ling machines; but not just in the manifolds - in the re- 
generators as well. And in all sorts of other places too, 
such as: in heaters or coolers, or perhaps even in cylin- 
der spaces. There are probably nonStirling uses for 
Manifest also. In broad strokes, Manifest will: (1) 
model oscillating internal compressible laminar fluid 
flow in a wide range of two-dimensional regions, either 
filled with porous materials or empty; (2) present a 
graphics-based user-friendly interface, allowing easy 
selection and modification of region shape and bouna- 
ary condition specification; (3) run on a personal com- 
puter, or optionally (in the case of its number-crunch- 
ing module) on a supercomputer; and (4) allow interac- 
tive examination of the solution output so the user can 
view vector plots of flow velocity, contour plots of pres- 
sure and temperature at various locations and tabulate 
energy-related integrals of interest. 


157,083 


N91-24554/8/GAR PC A20/MF A03 
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Fluctuating Pressures in Pump Diffuser and Col- 
lector Scrolls, Part 1. 

Final Report. 

D. P. Sloteman. in 89, 460p NAS 1.26:183781, 
NASA-CR-18378 

Contract NAS®-36223 


The cracking of scroll liners on the SSME High Pres- 
sure Fuel Turbo Pump (HPFTP) on hot gas engine test 
firings has prompted a study into the nature of pres- 
sure fluctuations in centrifugal pump states. The ampli- 
tudes of these fluctuations and where they originate in 
the pump stage are quantified. To accomplish this, a 
test program was conducted to map the pressure pul- 
sation activity in a centrifugal pump stage. This stage is 
based on typical commercial (or generic) pump design 
— and not the specialized design of the HP 
leasurements made in the various elements compris- 
ro the —- indicate that pulsation activity is dominat- 
by synchronous related phenomena. Pulsation am- 
plitudes measured in the scroll are low, on the order of 
2 to 7 percent of the impeller exit tip speed velocity 
head. Significant non-sychronous pressure fluctua- 
tions occur at low flow, and while of interest to com- 
mercial pump designers, have little meaning to the 
HPFTP experience. Results obtained with the generic 
components do provide insights into possible pulsa- 
tion related scroll failures on the HPFTP, and provide a 
basis for further study. 


157,084 


PATENT-4 971 139 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Heat Tube Device. 

Patent. 

M. K. Khattar. Filed 31 Jan 90, patented 20 Nov 90, 
9p N91-21473/4, PAT-APPL-7-473 065 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The present invention discloses a heat tube device 
through which a working fluid can be circulated to 
transfer heat to air in a conventional air conditioning 
system. The heat tube device is disposable about a 
conventional cooling coil of the air ni oo system 
and includes a plurality of substantially U-shaped 
tubes connected to a support structure. The support 
structure includes members for allowing the heat tube 
device to be readily positioned about the cooling coil. 
An actuatable adjustment device is connected to the 
U-shaped tubes for allowing, upon actuation thereof, 
for the heat tubes to be simultaneously rotated relative 
to the cooling coil for allowing the heat transfer from 
the heat tube device to air in the air conditioning 
system tc be selectively varied. 


157,085 


PB91-217661/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Treatment of Slip Boundary Conditions for the In- 
compressible Navier-Stokes Equations in General 
Co-ordinates. 

G. Segal. c1991, 15p REPT-91-22 


In van Kan et al. (1990), the numerical discretization of 
the incompressible Navier-Stokes equations in general 
curvilinear co-ordinates is treated. The discretization is 
based upon a regular, curvilinear, boundary fitted grid. 
For the discretization, a finite volume method is used. 
The curvilinear grid is mapped onto a rectangular com- 
putational grid by a geometrical transformation, which 
is implicitly defined by the co-ordinates of the grid 
points. Van Kan et al. treat, apart from the discretiza- 
tion in the inner region, boundary conditions of the fol- 
lowing types: (1) Dirichlet boundary conditions, i.e. ve- 
locity prescribed; (2) Natural boundary conditions, i.e. 
normal and tangential stress given; (3) Semi-natural 
outflow condition, i.e. normal stress and tangential ve- 
locity given. It is the authors aim to extend the existing 
model with turbulence equations. As slip boundary 
conditions are not treated in van Kan et al., the report 
is devoted to the discretization of the Navier-Stokes 
equations with slip boundary conditions. 


157,086 


PB91-217687/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
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Solution of the Discretized oompeeeente Navier- 
Stokes Equations with the GM Method. 
C. Vuik. c1991, 27p REPT-91 =_ 


Some experiences are described for using iterative so- 
lution methods of GMRES type to solve the discretized 
Navier-Stokes equations. The pressure equation is 
solved with full GMRES combined with a suitable pre- 
conditioner. The diagonally scaled momentum equa- 
tions are solved by GMRES(m), a restarted version of 
GMRES. (Copyright (c) 1991 by Faculty of Technical 
Mathematics and Informatics, Delft, The Netherlands.) 


157,087 

PB$1-217794/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Multigrid and Runge-Kutta Time Stepping with 
Frozen ioe Applied to the Total Variation 
Diminishing Roe-Sweby Scheme. 

Memorandum rept. 

J. W. van der Burg, J. G. M. Kuerten, and P. J. 
Zandbergen. Feb 91, 11p MEMO-936 


The Roe-Sweby scheme is a high-resolution, second 
order, total variation diminishing, explicit scalar differ- 
ence scheme for solving conservation laws, which is 
obtained by the addition of a limited antidiffusive flux to 
Roe’s first order scheme. In the paper, it is shown that 
the scheme has a better steady-state convergence 
than Jameson’s scheme and Harten’s UNO scheme in 
case a multigrid technique and Runge-Kutta time step- 
ping with frozen dissipation are applied. The present 
investigation deals with the numerical solution of the 
inviscid Burgers’ equation. 


Optics & Lasers 


157,088 
AD-A236 415/6 Not available NTIS 
Naval Ocean Systems Center, San Diego, CA. 

Blue Parametric Generation from Temperature- 
Tuned LiB30 

Professional paper. 

F. Hanson, and D. Dick. 15 May 91, 4p 

Availability: Pub. in Optics Letters, v16 n4 p205-207, 
15 Feb 91. Available only to DTIC users. No copies 
furnished by NTIS. 


The nonlinear crystal LiB305 (LBO), which was re- 
cently developed in China, has received considerable 
attention for frequency mixing and parametric genera- 
tion applications. It has a number of advantages com- 
pared with BaB204 (BBO), a similar crystal also devel- 
oped in China. The transmission extends further into 
the UV, it is not hygroscopic, and optical damage 
thresholds are reported to be even higher than for 
—s LBO is a biaxial crystal in the symmetry class 
mm2. 


157,089 
AD-A236 651/6 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Some of Bloembergen’ 's Nonlinear Optical Effects 
Revisited in oo, Micrometer-Sized Droplets. 


Not available NTIS 


R. K. Chang. 1990 4 AFOSR-TR-91-0516, 

Grant AFOSR-88-0100 

Availability: Pub. in Resonances, p200-211 1990. 
—" only to DTIC users. No copies furnished by 


A droplet provides unique properties to enhance a re- 
visit to some of Professor Bloembergen’s nonlinear 
optical effects because it acts as a lens to increase the 
incident intensity and as an optical cavity to provide 
feedback. All the nonlinear optical effects observed to 
date in single droplets are reviewed except those relat- 
ed to laser-induced breakdown. 


157,090 
AD-A236 746/4/GAR PC A02/MF A01 
a Inst. of Standards and Technology, Gaithers- 


bur. 

Critical A Assessment of Optical Properties of CVD 
Diamond Films. 

Interim rept. 

A. Feldman, and L. H. Robins. 12 Apr 91, 10p Rept 
no. NIST-TR-3 

Contract N00014-90-F-0011 


The basic phenomena that determine the optical prop- 
erties of diamond, which include the electronic band 


structure, the phonon structure, and defects, are dis- 
cussed. Experiments on chemical vapor deposited dia- 
mond relevant to its applications as an optical material 
are reviewed. The most immediate application is the 
diamond x-ray window. Other applications, such as in- 
frared transmissive elements and coatings, will require 
considerable improvement in material quality. Surface 
roughness is a major impediment. The ability to depos- 
it smooth surfaces would make diamond considerably 
more attractive as optical material. Diamond also has 
promise as a blue luminescent or laser material. Identi- 
= aga controlling the relevant luminescent centers 
will be needed to improve the quantum efficiencies of 
such devices. 


157,091 


AD-A236 764/7 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Effect of the Phase Velocity and Spatial Overlap of 
Spherical Resonances on Sum-Frequency Genera- 
tion in Droplets. 

D. H. Leach, W. P. Acker, and R. K. Chang. 15 Aug 
90, 4p AFOSR-TR-91-0515, 

Grant AFOSR-88-0100 

Availability: Pub. in Optics Letters, v15 n16 p894-896, 
15 Aug 90. Available only to DTIC users. No copies 
furnished by NTIS. 


The spectrum of the third-order sum-frequency gen- 
eration (TSFG) that results from the electric fields of 
the laser and of the first-order Stokes stimulated 
Raman scattering is dependent on the droplet radius. 
In addition to the amplitude and spatial overlap and of 
the generating and resultant waves, phase matching 
between the generating and TSFG waves is an impor- 
tant parameter. We discuss the range of phase veloci- 
ties of the generating and TSFG waves, which must be 
tuned to coincide with spherical resonances in order to 
be guided waves circum-navigating the droplet rim. 


157,092 


AD-A236 826/4/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Recent Advanced in Free Electron Laser Theory. 
Interim rept. 

C. M. Tang. 11 Jun 91, 21p Rept no. NRL-MR-6831 


Free electron lasers (FELs) have advanced to the 
stage where the experiments may be considered to 
have verified the essential FEL theories. The future re- 
search in FELs will be strongly tied to applications. 
There exist many types of lasers and optical tech- 
niques to obtain the required laser characteristics in 
the optical regime. FELs can make significant impact 
in the IR, UV and x-ray regimes, where conventional 
lasers are limited. Competition with other sources also 
requires FEls to be compact and user oriented. The 
theory developments addressing some of these issues 
will be presented in this paper. 
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DE91012083/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Modal study of refractive effects on x-ray laser co- 

herence. 

P. Amendt, R. A. London, and M. Strauss. 5 Apr 91, 

17p UCRL-JC-105736, CONF-9104164-3 

Contract W-7405-ENG-48 

Conference on short-wavelength coherent radiation: 

—— and application, Monterey, CA (USA), 4-10 
pr 1991. Sponsored by Department of Energy, Wash- 

ington, DC. 


The role of smoothly varying transverse gain and re- 
fraction profiles on x-ray laser intensity and coherence 
is analyzed by modally expanding the electric field 
within the paraxial approximation. Comparison with a 
square transverse profile reveals that smooth-edged 
profiles lead to: (1) a greatly reduced number of guided 
modes, (2) the continued cancellation of local intensity 
from a loosely guided mode by resonant free modes, 
(3) and the absence of extraneous (or anomalous) free 
mode resonances. These generic spectral properties 
should enable a considerable simplification in analyz- 
ing and optimizing the coherence properties of labora- 
tory soft x-ray lasers. 6 refs., 3 figs. 
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DE91012085/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 





High resolution imaging with multilayer soft x-ray, 
EUV and FUV telescopes of modest aperture and 


cost. 

A. B. C. Walker, J. F. Lindblom, J. G. Timothy, R. B. 

Hoover, and T. W. Barbee. Apr 90, 26p UCRL-JC- 

107052, CONF-910450-9 

Contract W-7405-ENG-48 

SPIE international symposium on optical engineerin 

and ‘rye in aerospace sensing, Orlando, FL 
USA), 1-5 Apr 1991. Sponsored by Department of 
nergy, Washington, DC. 


The development of a reflective coatings now 
permits soft x- ray, EUV and FUV radiation 
((lambda)(lambda) (approximately) 40(angstrom)-- 
2000(angstrom)) to be efficiently imaged by conven- 
tional normal incidence optical configurations. Tele- 
scopes with quite modest apertures ((approximate- 
ly)0.1--0.5 meters) can, in principle, achieve images 
with resolutions ((approximately)0.1 arc- second or 
better) which would require apertures of 1.25 meters or 
more at visible wavelengths. We review the progress 
which has been made in developing compact tele- 
scopes for ultra-high resolution imaging of the sun at 
soft x-ray, EUV and FUV wavelengths, including labo- 
ratory test results and astronomical images obtained 
with rocket- borne multilayer telescopes. We discuss 
the factors which limit the resolution which has been 
achieved so far, and the problems which must be ad- 
dressed to attain, and surpass the 0.1 arc-second 
level. We also describe the application of these tech- 
nologies to the development of solar telescopes for 
future space missions. 64 refs., 5 figs., 1 tab. 
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DE$1012306/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Towards shorter wavelength x-ray lasers using a 
high power, short pulse pump laser. 

W. Tighe, K. Krushelnick, E. Valeo, and S. Suckewer. 
May 91, 20p PPPL-2753 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


A near-terawatt, KrF* laser system, focussable to 
power densities > 10(sup 18) W/cm(sup 2) has been 
constructed for use as a pump laser in various 
schemes aimed at the development of x-ray lasing 
below 5nm. The laser system along with output char- 
acteristics such as the pulse duration, the focal spot 
size, and the percentage of amplified spontaneous 
emission (ASE) emitted along with the laser pulse will 
be presented. Schemes intended to lead to shorter 
wavelength x-ray emission will be described. The re- 
sultant requirements on the pump laser characteristics 
and the target design will be outlined. Results from 
recent solid target experiments and two-laser experi- 
ments, showing the interaction of a oe short 
pulse laser with a preformed plasma, will be presented. 
13 refs., 5 figs. 
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DE91013456/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Overview of the program on soft x-ray lasers and 
their applications at Princeton. 

S. Suckewer, and K. licisin. May 91, 25p PPPL-2752 
Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


In the last several years, rapid progress in the develop- 
ment of soft x-ray lasers (SXL) has been observed at a 
number of laboratories worldwide. Although SXLs are 
very “young” devices they have already been used for 
microscopy and holography, and new ideas emerging 
for broader application of SXLs to microscopy, holog- 
raphy and lithography. This paper describes the work 
at Princeton University on the development of a soft x- 
ray imaging transmission microscopy using a SXL as a 
radiation source and work on the development of a 
novel soft x-ray reflection microscope and its applica- 
tion to biological cell studies and lithography. Progress 
in the development of a photopumped VUV laser (60 
nm), and programs for the development of a small 
scale SXL and for the application of a powerful subpi- 
cosecond KrF laser system are also discussed. 35 
refs., 9 figs., 1 tab. 
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DE91013460/GAR PC A03/MF A01 
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Development of small scale soft x-ray lasers. 

D. Kim, S. Suckewer, C. H. Skinner, and D. 
Voorhees. May 91, 20p PPPL-2754 

Contract AC02-76CH03073 j 
Sponsored by Department of Energy, Washington, DC. 


At present rapid progress is being made in the applica- 
tion of soft x-ray lasers to fields such as microscopy 
and microlithography. A critical factor in the range of 
suitable applications is the scale and hence cost of the 
soft x-ray lasers. At Princeton, gain at 183(angstrom) 
has been obtained with relatively low pump laser ener- 
gies (as low as 6J) in a “portable” small-scale soft x- 
ray laser system. We will also discuss aspects of data 
interpretation and pitfalls to be avoided in measure- 
ments of gain in such systems. 14 refs., 7 figs. 
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ENEA, Frascati (Italy). Centro Ricerche Energia. 

| laser ad eccimeri. (Excimer lasers). 

T. Letardi. 1990, 94p ETDE-IT-91-28 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In addition to the design and performance aspects of 
excimer lasers, this manual considers the following: 
methods of pumping (self-pumping, electron beam 
pumping, etc.), gas recirculation system, non-conven- 
tional characteristics, low divergence laser beams, 
ultra-short pulses, long pulses, sources 

(narrow spectral band, high energy per pulse, high av- 
erage power), ENEA (Italian Commission for Nuclear 
and Alternative Energy Sources) research activities 
(source R and D, laser diagnostics, mathematical mod- 
elling). (ERA citation 16:021088) 
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Anisotropic Elliptic Optical Fibers. 

Ph.D. Thesis. 

S. A. Kang. 1991, 105p NAS 1.26:188233, NASA- 
CR-188233 

Contract NAG2-544 

. eee by Pacific Missile Test Center, Point Mugu, 


The exact characteristic equation for an anisotropic el- 
liptic optical fiber is obtained for odd and even hybrid 
modes in terms of infinite determinants utilizing Math- 
ieu and modified Mathieu functions. A simplified char- 
acteristic equation is obtained by applying the weakly 
guiding approximation such that the difference in the 
refractive indices of the core and the cladding is small. 
The simplified characteristic equation is used to com- 
pute the normalized guide wavelength for an elliptical 
fiber. When the anisotropic parameter is equal to unity, 
the results are compared with the previous research 
and they are in close agreement. For a fixed value nor- 
malized cross-section area or major axis, the normal- 
ized guide wavelength lambda/lambda(sub 0) for an 
anisotropic elliptic fiber is small for the larger value of 
anisotropy. This condition indicates that more energy 
is carried inside of the fiber. However, the geometry 
and anisotropy of the fiber have a smaller effect when 
the normalized cross-section area is very small or very 
large. 
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N91-24898/9/GAR 

Loral Defense Systems, Akron, OH. 
3D Laser Radar Vision Processor System. 
Final Report. 

T. M. Sebok. Oct 90, 41p NAS 1.26:185640, ER- 
17453, NASA-CR-185640 

Contract NAS9-18187 
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Loral Defense Systems (LDS) developed a 3D Laser 
Radar Vision Processor system capable of detecting, 
classifying, and identifying small mobile targets as well 
as larger fixed targets using three dimensional laser 
radar imegery for use with a robotic type system. This 
processor system is designed to interface with the 
NASA Johnson Space Center in-house Extra Vehicular 
Activity (EVA) Retriever robot program and provide to 
it needed information so it can fetch and grasp targets 
in a space-type scenario. 
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Semiconductor laser devices having lateral refrac- 
tive index tailoring. 

Patent Application. 

C. |. H. Ashby, G. R. Hadley, J. P. Hohimer, and A. 
Owyoung. Filed 15 Jun 89, 25p DE90014608 
Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. Portions of this document 
are illegible in microfiche products. 


A broad-area semiconductor laser diode includes an 
active ee interposed between an upper and 
a lower cladding layer, the laser diode further compris- 
ing structure for controllably varying a lateral refractive 
index profile of the diode to substantially compensate 
for an effect of junction heating during operation. In 
embodiments disclosed the controlling structure com- 
prises resistive heating strips or non-radiative linear 
junctions disposed parallel to the active region. An- 
other embodiment discloses a multi-layered upper 
pe region selectively disordered by implanted or 
diffu: dopant impurities. Still another embodiment 
discloses an upper cladding layer of variable thickness 
that is convex in shape and symmetrically disposed 
about a central axis of the active region. The teaching 
of the invention is also shown to be applicable to 
arrays of semiconductor laser diodes. 
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PATENT-4 995 697 Not available NTIS 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Fiber Optic Sensing System. 

Patent. 

G. Adamovsky. Filed 7 89, patented 26 Feb 91, 
8p N91-21871/9, PAT-APPL-7-404 291 

Supersedes PAT-APPL-7-404 291, N90-15733. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A fiber optic interferometer utilizes a low coherence 
light emitting diode (LED) laser as a light source which 
is filtered and driven at two RF frequencies, high and 
low, that are specific to the initial length of the resona- 
tor chamber. A displacement of a reflecting mirror 
changes the length traveled by the nonreferencing 
signal. The low frequency light undergoes destructive 
interference which reduces the average intensity of 
the wave while the high frequency light undergoes 
constructive interference which increases the g 
intensity of the wave. The ratio of these two intensity 
— is proportional to the displacement in- 
curred. 
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Department of the Navy, Washington, DC. 

— Weight Fiber Optic Transversal Filter. 
atent. 

M. H. Berry, and D. M. Gookin. Filed 26 Feb 90, 

patented 5 Mar 91, 13p AD-D014 893/2, PAT-APPL- 

7-486 622 

Supersedes PAT-APPL-7-486 622. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


A transversal filter uses optical components to provide 
for a wide bandwidth, greater than 10 GHz —_ proc- 
essing capability. rf modulated optical signals are fed 
over different lengths of optical fibers to impart appro- 
priate tap delays and each is coupled to an integrated 
optical coupler. Each of the integrated optical couplers 
have the capability to introduce variable positive and 
negative weights. Incoherent summing means receive 
the modulated signals and feed them to an intercon- 
nected detector to thereby provide appropriate posi 
tive and negative variable weighted signals. (Author) 
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Propagation of a Neutralized lon Beam. 

Final rept. 1 Aug 88-31 Oct 90. 

N. Rostoker. 17 May 91, 113p AFOSR-TR-91-0569, 
Grant AFOSR-88-0300 


Beam propagation experiments were performed with 
various plasma sources to understand the physics of 
plasma motion in a transverse magnetic field and mag- 
netic diffusion in a plasma. High-beta hydrogen beams 
propa ‘opagated by ExB drift at their initial velocity. Low- 
ta plasmas showed initial ExB drift, followed by de- 
celeration, transverse compression and thermalization 
ie beam energy. A wide range of diamagnetism 
was observed. Magnetic diffusion times were consist- 
ent with those based on Hall conductivity. 
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AD-A236 674/8/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Computer Sci- 


ence. 
Fast Adaptive Multiple Algorithm for Particle Simu- 
lations. Revision. 


Research rept. 

J. Carrier, L. Greengard, mes V. Rokhlin. Jan 87, 30p 
Rept no. YALEU/DCS/RAR-4 

Revision of report dated Sep oe. 


An adaptive algorithm has been constructed for the 
rapid evaluation of the potentials and force fields due 
to large scale ensembles of particles of the type en- 
countered in plasma physics, molecular dynamics, 
fluid dynamics (the vortex method), and celestial me- 
chanics. The algorithm is applicable whenever the 
fields to be evaluated are Coulombic or gravitational in 
nature, and yields the potentials to within round-off 
error. The asymptotic CPU time estimate for the algo- 
rithm is of the order O(N), where N is the number of 
particles in the simulation, and this estimate is inde- 
pendent of the statistics of the charge distribution. Our 
numerical experiments indicate a tendency of the 
scheme to be more efficient for non-uniform distribu- 
tions than for uniform ones. The storage requirements 
of the algorithm are of the order O(N), do not depend 
on the statistics of the distribution, and tend to be quite 
acceptable even for very large numbers of particles. In 
this paper, a two-dimensional version of the algorithm 
is described. Generalizing it to the three-dimensional 
case i~ fairly straightforward, and will be reported at a 
later date. 
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DE90001996/GAR PC A08/MF A01 

KMS Fusion, Inc., Ann Arbor, MI. 

Inertial fusion research. 1988 Annual technical 

report, October 1987-September 1988. 

rege rept. 

oe : _ Oct 88, 168p DOE/DP/10560-6, KMSF- 
= 11 

Contract AC03-87DP10560 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


This paper discusses the 1988 progress at KMS 
Fusion on the following topics in inertial fusion: target 
fabrication technology; lasers; and laser-plasma inter- 
actions. (LSP) (ERA citation 15:001927) 
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DE91012078/GAR PC A03/MF AO1 

Lawrence Livermore National Lab., CA. 

a of NOVA direct-drive hydrodynamics 
ments. Revision 1. 

s. leber, and S. G. Glendinning. 15 Apr 91, 37p 

UCRL-JC-104372-R1, CONF-9104241-2-Rev.1 

Contract W- 7405-ENG-48 

Annual anomalous absorption conference (21st), 

Banff (Canada), 15-19 Apr 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


Directly driven Rayleigh-Taylor instability growth ex- 
periments being performed on NOVA have been simu- 
lated using the computer code, LASNEX. Foils with 
single-wavelength imposed surface perturbations 
— been driven with a single beam of 0.53 (mu)m 

ht, employing smoothing by spectral dispersion 
D). In addition to simulating foils with imposed sur- 
face perturbations, we have simulated flat foils driven 
by beams with time-dependent intensity modulation re- 
sulting from the NOVA implementation of SSD. These 
simulations show the development of large amplitude 
modulation of the target from residual intensity nonuni- 
formities. Structure seeded by beam nonuniformity 
would overwhelm modulation resulting from imposed 
surface perturbations of sub-micron initial amplitude, 
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but is predicted to develop sufficiently slowly that we 

expect to observe growth of perturbations with initial 
amplitudes of several microns. In other NOVA experi- 
ments, flat foils with an embedded brominated spec- 
troscopic tracer layer are used in infer mass ablation 
rates. SSD drive is predicted to yield ablation rates in 
better agreement with 1-D simulations than drive from 
a beam with random phase plates (RPP) alone. Simu- 
lations of foils driven with RPP beams show enhanced 
ablation rates because modulation of the ablation front 
increases its surface area. Line emission from the 
seed is first seen at cold spots in the beam, which 
create protruding spikes at the ablation front. Simula- 
tion results will be compared with early experimental 
data. 5 refs., 14 figs. 
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Transport simulations of a density limit in radi- 
ation-dominated tokamak discharges: Il. 

D. P. Stotler. May 91, 35p PPPL-2749 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


The procedures developed previously to simulate the 
radiatively induced tokamak density limit are used to 
examine in more detail the scaling of the density limit. 
It is found that the maximum allowable density in- 
creases with auxiliary power and decreases with impu- 
rity concentration. However, it is demonstrated that 
there is little dependence of the density limit on plasma 
elongation. These trends are consistent with experi- 
mental results. Our previous work used coronal equi- 
librium impurities; the primary result of that paper was 
that the maximum density increases with current when 
peaked profiles are assumed. Here, this behavior is 
shown to occur with a coronal nonequilibrium impurity 
as well. 26 refs., 4 figs. 
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DE91012308/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Theory of field line resonances of standing shear 
Alfven waves in three-dimensional inhomogen- 
eous plasmas. 

S. Schulze-Berge, S. Crowley, and L. Chen. May 91, 
22p PPPL-2755 

Contract AC02-76CH03073, Grant ATM-89-17019 
Sponsored by Department of Energy, Washington, DC. 


We have analyzed field line resonances of Alfven 
waves in a rectangular box model with a straight uni- 
form magnetic field but three dimensionally varying 
density. Field line resonances are shown to exist even 
with this three-dimensional nonuniformity. For a given 
wave frequency, we can construct the surface on 
which the resonance occurs and derive the local form 
of the singular solution. Magnetic perturbations are 
found to lie predominantly in the resonant surface. In 
the presence of azimuthal inhomogeneities, the 
present theory could explain why some satellite meas- 
urements show geomagnetic pulsations of compara- 
= magnitude in radial and azimuthal components. 5 
refs. 
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Limiter H-mode experiments on TFTR. 

C. E. Bush, N. L. Bretz, E. D. Fredrickson, K. M 
McGuire, and R. Nazikian. ‘iad 91, 31p PPPL-2743 
Contract ACO2-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


Limiter H-modes with ee eee density profiles 
have been obtained in TFTR using a highly condi- 
tion vob ene limiter. The transition to these centrally 
peaked H-modes takes place from the supershot to 
the H-mode rather than the usual L- to H-mode transi- 
tion observed on other tokamaks. Bidirectional beam 
heating is required to induce the transition. Density 
peaking factors, n(sub e)(0)/ <n(sub e)>, greater than 
2.3 are obtained and at the same time the H-mode 
characteristics are similar to those of limiter H-modes 
on other tokamaks, while the global confinement, 
(tau)(sub E), can be >2.5 times L-mode scaling. The 
transport analysis of the data shows that transport in 
these H-modes is similar to that of supershots within 
the inner 0.6 m core of the plasma, but the stored elec- 
tron energy (calculated using measured values of 
T(sub e) and n(sub e)) is higher for the H-mode at the 
plasma edge. Microwave scattering data for the edge 
plasma shows broad ‘a at k = 5.5 cm(sup 
(minus)1) which begin at the drop in D(sub (alpha)) ra- 


diation and are strongly shifted in the electron diamag- 
netic drift direction. At the same time, beam emission 
spectroscopy (BES) shows a coherent mode near the 
boundary which propagates in the ion direction with m 
= 15--20 at 20--30 kHz. During the ELM event these 
apparent rotations cease and Mirnov fluctuations in 
the frequency range of 50--500 kHz increase in intensi- 
ty. 16 refs., 8 figs. 
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Princeton Univ., NJ. Plasma Physics Lab. 
— of turbulent transport by orbit aver- 
aging. 

H. E. Mynick, and S. J. Zweben. May 91, 28p PPPL- 
2750 


Contract AC02-76CH03073 
Sponsored by Department of Energy, Washington, DC. 


The effect on plasma turbulence of orbit averaging by 
thermal ions is considered, and illustrated for two 
modes of potential importance for tokamaks. The 
effect can reduce the ion response below that in earli- 
er treatments, modifying the predicted mode growth 
rate, which in turn modifies the turbulent transport. For 
both modes, the effect modifies earlier transport ex- 
pressions with a “neoclassical factor,” which makes 
the scalings of the resultant transport coefficients with 
plasma current and magnetic field closer to those 
found experimentally. Additionally, for the trapped 
electron mode, this mechanism provides a potential 
explanation of the observed more favorable scaling of 
(chi)(sub i) with T(sub i) in supershots than in L-modes. 
21 refs., 2 figs. 
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DE91012312/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

High-Q plasmas in the TFTR tokamak. 

D. L. Jassby, M. G. Bell, M. Bitter, R. Boivin, and N. 
ia May 91, 39p PPPL-2756, CONF-9011127- 


Contract AC02-76CH03073 

Annual meeting of the American Physical Society - Di- 
vision of Plasma Physics (APS/DPP) (32nd), Cincin- 
nati, OH (USA), 12-16 Nov 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


In the Tokamak Fusion Test Reactor, the highest neu- 
tron source strength S(sub n) and D-D fusion power 
gain Q(sub DD) are realized in the neutral-beam fueled 
and heated “‘supershot” regime that occurs after ex- 
tensive wall conditioning to minimize recycling. For the 
best supershots, S(sub n) increases approximately as 
P(sub b)(sup 1.8). The highest-Q shots are character- 
ized by high T(sub e), T(sub i), and stored energy 
highly peaked density profiles, broad T(sub e) profiles, 
and lower Z(sub eff). Replacement of critical areas of 
the graphite limiter tiles with carbon-fiber composite 
tiles, and improved alignment with the plasma, have 
mitigated the ‘“‘carbon bloom.” Wall conditioning by 
lithium pellet injection prior to the beam pulse reduces 
carbon influx and particle recycling. Empirically, Q(sub 
DD) increases with decreasing pre-injection carbon ra- 
diation, and increases strongly with density peaked- 
ness during the beam pulse. To date the best fusion 
results are S(sub n) = 5 (times) 10(sup 16) n/s, Q(sub 
DD) = 1.85 (times) 10(sup (minus)3), and neutron 
yield = 4.0 (times) 10(sup 16) n/pulse, obtained at 
\(sub p) = 1.6 to 1.9 MA and beam energy E(sub b) = 
95 to 103 keV, with nearly balanced co- and counter- 
injected beam power. Computer simulations of super- 
shot plasmas show that typically 50--60% of S(sub n) 
arises from beam-target reactions, with the remainder 
divided between beam-beam and thermonuclear reac- 
tions, the thermonuclear fraction increasing with P(sub 
b). The simulations predict that Q(sub DT) = 0.3 to 0.4 
would be obtained for the best present plasma condi- 
tions, if half the deuterium neutral beams were to be 
replaced by tritium beams. Somewhat higher values 
are calculated if D beams are injected into a predomi- 
nantly tritium target plasma. The projected central beta 
of fusion alphas is 0.4--0.6%, a level sufficient for the 
study of alpha-induced collective effects. 16 refs., 8 
figs., 3 tabs. 
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Particle confinement and fueling effects on the 
Maryland k. 

Thesis (Ph.D). 

A. B. Filuk. 1991, 156p eal 

Contract FG05-86ER5324 

Sponsored by lenaenent a Energy, Washington, DC. 
Pos card of this document are illegible in microfiche 
produ 


The spheromak plasma confinement concept provides 
the opportunity to study the evolution of a nearly force- 
free magnetic field configuration. The plasma currents 
and magnetic fields are produced se!f-consistently, 
making this type of device attractive as a possible 
fusion reactor. At present, spheromaks are observed 
to have poorer particle and — confinement 
than expected from simple theory. The purpose of this 
Study is to examine the role of plasma density in the 
decay of spheromaks produced in the Maryland 
Spheromak experiment. Density measurements are 
made with an interferometer and a probe, and 
results are correlated with those of other plasma diag- 
nostics to understand the sources of plasma, the 
spheromak formation effects on the density, and the 
magnitude of particle loss during the spheromak 
decay. A power and particle balance computer model 
is comiuniad and applied to the spheromaks studied 
in order to assess the impact of high density and parti- 
cle loss rate on the spheromak decay. The observa- 
tions and model indicate that the decay of the sphero- 
maks is at present dominated by impurity radiation 
loss. The model also predicts that high density and 
short particle confinement time play a critical role in 
the spheromak power balance when the impurity 
levels are reduced. 
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Maryland Univ., Coliege Park. 
Measurement of magnetic properties of confined 
compact toroid plasma (spheromak). 

Thesis (Ph.D). 

F. K. Hwang. 1991, 150p DOE/ER/53241-T2 
Contract FG05-86ER53241 

Sponsored by Department of Energy, Washington, DC. 
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The theoretical aspect of the spheromak is described 
in this paper. The MS machine hardware will be ex- 
plored along with the formation scheme and diagnostic 
systems. The —s pickup probes, their calibration 
procedures and the data analysis methods will be dis- 
cussed. Observations from the probe measurements 
and magnetic properties of the MS spheromak are 
considered. The axisymmetric Grad-Shafranov equilib- 
rium code calculations are presented and compared 
with the measurements. Magnetic helicity and its cor- 
oe with the experimental observations is de- 
scri 


157,115 

DE91012516/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Confinement projections for the Burning Plasma 
periment (BPX). 

R. J. Goldston, G. Bateman, S. M. Kaye, F. W. 

Perkins, and N. Pomphrey. 1991, 15p CONF- 

9106178-2 

Contract AC05-840R21400 

1991 European Physical Society meeting, Berlin (Ger- 

many, F.R.), 3-7 Jun 1991. Sponsored by Department 

of Energy, Washington, DC. 


The mission of the Burning Plasma Experiment (BPX, 
formerly CIT) is to study the physics of self-heated 
fusion plasmas (Q = 5 to ignition), and to demonstrate 
the production of yeep amounts of fusion power 
(P(sub fus) = 100 to 500 MW). Confinement projec- 
tions for BPX have been made on the basis of AN! di- 
mensional extrapolation (2) theory-based modeling 
calibrated to experiment, and (3) statistical scaling 
from the available empirical data base. The results of 
all three approaches, discussed in this paper, roughly 
coincide. We presently view the third approach, statis- 
tical scaling, as the most reliable means for projecting 
the confinement performance of BPX, and especially 
for assessing the uncertainty in the projection. 11 refs., 
2 figs., 1 tab. 
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pg growth Rayleigh-Taylor experiments on 


jova. 
B. A. Remington, S. W. Haan, S. G. ey J. 
D. Kilkenny, and D. H. Munro. 22 Jan 91 29p UCRL- 
JC-106271, CONF-910247-2 

Contract W-7405-ENG-48 

International conference on research trends in inertial 
confinement fusion, La Jolla, CA (USA), 4-6 Feb 1991. 
Sponsored by Department of Energy, Washington, DC. 


Large growth Rayleigh-Taylor (RT) experiments have 
been conducted by pulse-shaped radiative accelera- 
tion of fluorosilicone foils with 50 (mu)m wavelength 
initial surface perturbations. Foils with very small am- 
plitude initial perturbations grow exponentially for 
much longer, and show growth factors of up to 60. 
From comparisons with 2-dimensional computer simu- 
lations, we estimate that the growth rate is approxi- 
mately 60% of classical, the reduction attributed to ab- 
lative and — scale length stabilization. (ERA ci- 
tation 16:022303) 
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Screening resonances in Progress 


report. 

P. Winkler. 1991, 199 DOE/ER/14160-T1 

Contract FG08-90ER14160 

Sponsored by Department of Energy, Washington, DC. 


This report discusses research on the modifications of 
the electron-ion potential and work related to the 
atomic many-body problem in plasmas. (LSP) 
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Z(sub eff) measurements in ATF using visible 
bremsstrahlung. 

S. Morita, R. K. Richards, L. D. Horton, R. C. Isler, 
and E. C. Crume. Apr 91, 38p ORNL/TM-11737 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Measurements of the effective charge Z(sub eff) in 
plasmas with electron cyclotron heating (ECH) and 
neutral beam injection (NBI) in the Advanced Toroidal 
Facility (ATF) have been carried out using visible 
bremsstrahlung. The electron temperature needed for 
the analysis is calculated from the measured stored 
energy and electron density. The value of Z(sub eff) 
varies widely depending on experimental conditions. In 
ECH plasmas it is between 2 and 8. In NBI plasmas, 
which are subject to radiation collapse, Z(sub eff) is 
between 3 and 5 at the time the stored energy reaches 
a maximum. However, Z(sub eff) is less than 2.5 in 
quasi-steady medium-density plasmas and is close to 
1.2 in the highest-density plasmas, where the average 
electron density (bar n)(sub e) is of the order of 10(sup 
14) cm(sup (minus)3). 12 refs., 29 figs., 1 tab. 
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Characteristics of edge plasma turbulence on the 
ATF torsatron. 

T. Uckan, C. Hidalgo, J. D. Bell, J. H. Harris, and J. 
L. Dunlap. Mar 91, 30p ORNL/TM-11623 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Measurements of electrostatic fluctuations on the 
edge of the Advanced Toroidal Facility (ATF) torsatron 
are used to study the role of the edge turbulence in the 
particle transport in this current-free magnetic configu- 
ration. Spatial profiles of the plasma electron density 
n(sub @), temperature T(sub e), and fluctuations in 
density ((tilde n)(sub e)) and in the plasma floating po- 
tential ((tilde (phi))(sub f)) are measured at the edge in 
electron cyclotron heated plasmas using a Langmuir 
probe array. At the last closed flux surface (LCFS), r/a 
(approx) 1, T(sub e) (approx) 20--40 eV, and n(sub e) 
(approx) 10(sup 12) cm(sup (minus)3) for a line-aver- 
= electron density (bar n)(sub e) = (3--6) (times) 
10(sup 12) cm(sup (minus)3). The relative fluctuation 
levels decrease as the probe is moved into the core 
plasma. For T(sub e) > 10 eV, (tilde n)(sub e)/n(sub e) 
(approx) 5%, and e(tilde (phi))(sub + Ng e) (approx) 
2(tilde n)(sub e)/n(sub e) at r/a = 0.95. The measured 

fluctuations spectra are broadband (40--300 kHz) with 
(bar k)(rho)(sub s) (approx) 0.05--0.1, where (bar k) is 
the average wave number of the ‘fluctuations and 
(rho)(sub s) is the ion Larmor radius at the sound 
speed. Near the LCFS, the density fluctuations can be 
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approximated by (tilde n)(sub e)/n(sub e) (approx) 0.4/ 
(bar k)L(sub n), where L(sub n) is the gradient scale 
length of n(sub e). The geopematen dhestion of the 
fluctuations reverses to the electron diamagnetic di- 
Pree < t. oe 
and the electron drift velocity are comparable. 
Tho pasteles tet estates Som Ge tecnaateas 
consistent ‘he Hsu (alpha) spect from the particle bal- 
ance using 
ments. Many of the features seen in the ATF 
tuations resemble those of ohmically heated 
in the Texas Experimental Tokamak. 


e- 
fluc- 
jasmas 
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DE91012986/GAR PC A08/MF A01 

General Atomics, San Diego, CA. 

re research a report, October 
» 1989-September 30, 1990. 


Progress rept. 

Apr 91, 175p GA-A-20361 

poe eat AC03-89ER51114 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the Dill-D rbot overview; re- 
search programs in plasma confinement; bou 

physics; beta and stability; electron cyclotron heating; 
ton bernstein wave experiments; current a trans- 
port diagnostics; advanced divertor pri 110 GHz 
ECH system; — neutral beam, ECH/ICH and 
computer Ms; support services; and interna- 


operatio 
tional collaboration. (LSP) 


157,121 
DE91013128/GAR 
Lawrence Livermore National ee _. 

Implications of TAE the design of ITER. 
T. K. Fowler, and D. Einkenthal 20 May 91, 33p 
UCRL-ID-107222 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


A simple mixing-length estimate of diffusion of alphas 
— by toroidicity-induced shear Alfven eigen- 

modes (TAE) is used, in zero and one-dimensional 
models, to evaluate the importance of diffusion of 
meeting ignition requirements for ITER and other next- 
generation burning plasma experiments. It is found 
that, depending ms a number of assumptions, diffusion 
could reduce that effectiveness of alpha heating in the 
core as much as an order of magnitude. However, the 
effect would be less if only alphas resonant with the 
Alfven waves diffuse. Also, in the Appendix it is argued 
that the mixing length diffusion formula, though qualita- 
tively reasonable, may be an over estimate. 12 refs., 7 


figs., 1 tab 
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DE91013238/GAR 

General Atomics, San Diego, CA. 
110 GHz ECH system for Dill-D. 
C. Moeller, R. Callis, W. DeHope, J and R. 
—— May 91, 15p GA- A-20471, CONF.510609- 


} AC03-89ER51114 

European conference on controlled fusion and plasma 
physics (18th), Berlin (Germany, F. AD 3-7 Jun 1991. 

Sponsored by Department of Energy, Washington, DC. 


Electron cyclotron heating (ECH) has proven effective 
for localized a and current drive applications in 
tokamaks. This ECH system is designed to —v = 
periments on H- p , noninductively E 
driven plasma current ((approx)500 kA), and oealined 
heating for plasma stabilization in the presence of sub- 
stantial neutral beam power. The second harmonic X- 
mode will be launched from the outside using a mirror 
that can be rotated in the poloidal and toroidal direc- 
tions. In order to satisfy the physics objectives, it is 
necessary not only that the microwave power be trans- 
mitted from the gyrotron to the plasma efficiently and 
reliably for pulses as long as 10 seconds, but that the 
power be transmitted in a single mode, so that the radi- 
ation pattern is narrow and independent of small 
changes in gyrotron operating conditions. Noteworthy 
features of the transmission system, are: A novel 
mode converter from the gyrotron TE(sub 15,2) mode 
to the HE(sub 11) mode in which the power is con- 
tained entirely in waveguide; a relatively small wave- 
guide diameter (1.25 in.) for transmission of the low- 
loss HE(sub 11) model; an all-vacuum system to 
ensure reliability at high power; a windowless system 
using differential pumping together with a fast shutter 
to avoid contaminating the tokamak vacuum; a quasi- 
optical launcher using a steerable mirror. 


October 15, 1991 
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157,123 
DE91013343/GAR PC A05/MF A01 
Wisconsin Univ.-Madison. Center for Plasma Theory 
and Computation. 
Fluidlike studies of the sheath and presheath re- 
= of a plasma. 

sis (Ph.D). 
B. J. Lee. 1991, 77p UW-CPTC-91-4 
Contract FG02-86ER53218 
Sponsored by Department of Energy, Washington, DC. 


We investigate the problem of a collisional plasma 
flowing into a perfectly absorbing wall including the 
parallel viscosity and heat flux effects. Both the colli- 
sional presheath and the collisionless sheath regions 
are modelled by fiuid-like moment equations that are 
derived from kinetic theory. Previous work has been 
based primarily on a collisionless kinetic theory or colli- 
sional Braginskii equations which have singularities at 
the sheath edge. The electron distribution function is 
obtained here from the solution of a Pastukhov type 
problem instead of a simple Boltzmann relation. For 
the ions a kinetic theory is required to determine the 
ion viscous stress tensor and heat flux because the 
collisional mean free path is comparable to the charac- 
teristic gradient scale length in the presheath region. A 
boundary layer analysis is applied for determining the 
distribution function of the ions in the velocity space 
region corresponding to no net return flux from the 
wall. This analysis provides a continuous solution over 
the entire region of interest. The viscous force de- 
duced from this distribution function, which is a cutoff 
Maxwellian relaxed by collisions, is comparable to the 
electric field force everywhere and removes the singu- 
larity between the presheath and the sheath regions in 
the ion momentum equation. The total heat flux ob- 
tained using the same method as for the viscous force 
removes the singularity in the ion energy conservation 
equation. Four different numerical calculation cases 
are presented in this thesis. 


157,124 

DE91013345/GAR PC A04/MF A01 

Wisconsin Univ.-Madison. Center for Plasma Theory 

and Computation. 

Fluidlike studies of the presheath and sheath re- 
ions of a plasma. 

.s Lee, and J. D. Callen. May 91, 55p UW-CPTC- 

Contract FG02-86ER53218 

Sponsored by Department of Energy, Washington, DC. 


We investigate the fundamental problem of an unmag- 
netized, moderate collisionality (i.e. within a collision 
mean free path of the wall plasma flowing into a per- 
fectly absorbing wall) including the parallel viscosity 
and heat flux effects. Both the collisional presheath 
and the collisionless sheath regions are modelled by 
fluidlike moment equations that are derived from kinet- 
ic theory. The electron distribution function is obtained 
from the solution of a Pastukhov type problem (colli- 
sional diffusion over a potential barrier) instead of from 
a simple Boltzmann relation. A boundary layer analysis 
is applied for determining the ion distribution function 
in the velocity space region corresponding to no net 
return flux from the wall. This analysis procedure pro- 
vides a continuous solution over the entire region of 
interest. The ion viscous force deduced from this distri- 
bution function, which is a cutoff Maxwellian relaxed by 
collisions, is comparable to the electric field force ev- 
erywhere and removes the singularity between the 
presheath and the sheath regions in the ion momen- 
tum equation. One of the results obtained is that the 
total ion heat flux is bigger than the total electron heat 
flux at the wall because of the thermal conduction ef- 
fects. 45 refs., 19 figs. 


157,125 

DE91013346/GAR PC A03/MF AO1 
Wisconsin Univ.-Madison. Center for Plasma Theory 
and Computation. 

Fluid/kinetic hybrid moment description of pilas- 
mas via a Chapman-Enskog-like approach. Re- 


J. P. Wang, and J. D. Callen. May 91, 45p UW- 
CPTC-90-8-Rev 

Contract FG02-86ER53218 

Sponsored by Department of Energy, Washington, DC. 


A combined fluid and kinetic description of magnetical- 
confined plasmas is developed via a Chapman- 
nskog-like procedure. This approach uses the densi- 
ty, energy, momentum, and heat flow conservation 
equations, and the kinetic equation to recast the 
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plasma kinetic equation with a full Fokker-Planck colli- 
sion operator into an equation for F, the departure of 
the distribution function from a “dynamic” Maxwellian. 
A density, momentum, and energy conserving collision 
operator model is adopted in deriving the final form of 
the recast kinetic equation. Both general and drift-ki- 
netic forms of the kinetic equation for F are presented. 
Closure of the fluid moment equations through calcula- 
tion of the anisotropic stress tensor (Pi) and anisotrop- 
ic heat stress tensor (Theta) using the kinetic solution 
for F is discussed. 33 refs. 


157,126 

DE$1013455/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 
Charge-exchange neutral hydrogen measure- 
ments in TFTR using Pd-MOS microsensors. 

R. Bastasz, S. J. Kilpatrick, and D. N. Ruzic. Jun 91, 
25p PPPL-2746, CONF-9005324-1 

Contract AC02-76CH03073 

Satellite workshop of the 9th PSI conference, Cadar- 
ache (France), 28-30 May 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


An array of Pd-metal-oxide semiconductor (Pd-MOS) 
diodes has been used to monitor the fluence and 
energy of charge-exchange neutral —— isotopes 
striking the wall of the Tokamak Fusion Test Reactor 
(TFTR). The array was positioned 4 cm behind the 
graphite-tiled wall at the toroidal midplane and ex- 
posed to several hundred plasma discharges. Hydro- 
gen isotopes striking the Pd-MOS diodes were detect- 
ed by measuring the leakage current, which is affected 
by the presence of these species at the Pd/SiO(sub 2) 
interface. It was found that the midplane flux strongly 
increased for neutral-beam heated plasmas and corre- 
lated with co-injected neutral beam power. The majori- 
ty of the neutral flux was (It)50 eV in energy but its 
i distribution extended to above 500 eV. 20 refs., 
4 figs. 


157,127 

DE$1013457/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Tokamak error fields and locked modes. 

A. Reiman, and D. Monticello. May 91, 32p PPPL- 
2760 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


The effects of externally applied, resonant magnetic 
field perturbations on tokamak plasmas are discussed. 
An analytical model assuming tokamak ordering and 
narrow islands clarifies the conditions under which 
error fields are amplified or diminished by self- consist- 
ent effects. A strong amplification of error fields near 
marginal tearing stability is found to broaden the range 
of parameters over which deleterious tearing effects 
are seen. Three- dimensional numerical solutions indi- 
cate that saturated tearing mode island widths can be 
sensitive to the presence of small nonaxisymmetric 
perturbations. It is argued that the theoretical conclu- 
sions are consistent with observations in error com- 
pensation experiments, and are also consistent with 
observations of enhanced growth for locked modes. 
19 refs., 17 figs. 
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DE91013458/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Use of S-alpha diagram for representing tokamak 
equilibrium. 

H. Takahashi, M. Chance, C. Kessel, B. LeBlanc, 
and J. Manickam. ay 91, 29p PPPL-2759 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


A use of the S-(alpha) diagram is proposed as a tool 
for representing the plasma equilibrium with a qualita- 
tive characterization of its stability through pattern rec- 
ognition. The diagram is an effective tool for visually 
presenting the relationship between the shear and di- 
mensionless pressure gradient of an equilibrium. In the 
PBX-M tokamak, an H-mode operating regime with 
high poloidal (beta) and L-mode regime with high toroi- 
dal (beta), obtained — profile modification 
techniques, are found to have distinct S-(alpha) trajec- 
tory patterns. Pellet injection into a plasma in the H- 
mode regime with high toroidal (beta), obtained using 
different profile modification techniques, are found to 
have distinct S-(alpha) trajectory patterns. Pellet injec- 
tion into a plasma in the H-mode regime results in fa- 
vorable qualities of both regimes. The (beta) collapse 
process and ELM event also manifest themselves as 
characteristic changes in the S-(alpha) pattern. (ERA 
citation 16:022226) 


157,129 

DE91013459/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Power and particle balance during neutral beam in- 


jection in . 

C. S. Pitcher, R. V. Budny, K. W. Hill, S. J. Kilpatrick, 
and D. M. Manos. May 91, 32p PPPL-2757, CONF- 
900505-16 

Contracts AC02-76CH03073, ACO4-76DP00789 
Plasma surface interactions in controlled fusion de- 
vices conference (9th), Bournemouth (UK), 20-25 May 
ao by Department of Energy, Washing- 
ton, DC. 


Detailed boundary plasma measurements on TFTR 
have been made during a NBI power scan in the range 
P(sub tot) (equals) 1MW--20MW in the L-mode regime. 
The behavior of the plasma density (| angle)n(sub e)(r 
angle), radiated power P(sub rad), carbon and deuteri- 
um fluxes (Gamma)(sub C), (Gamma)(sub D), and 
(Zeta)(sub eff) can be summarized as, (I angle)n(sub 
e)(r angle) (proportional to) P(sub tot)(sup (1/2)), 
P(sub rad), (Gamma)(sub C), (Gamma)(sub D) (propor- 
tional to) P(sub tot), and (Zeta)(sub eff) (approximate- 
ly) constant. It is shown that central fuelling by the neu- 
tral beams plays a minor role in the particle balance of 
the discharge. More important is the NBI role in the 
power balance. The TFTR data during NBI originate 
primarily at the graphite limiter. 


157,130 
DE91014250/GAR 
California Univ., Davis. 
Measurements of the ion acoustic decay instability 
and the resultant enhanced laser absorption and 
enhanced bremsstrahlung in laser-plasma interac- 
tion experiments. Final report. 

“ys rept. 

K. Mizuno, J. S. De Groot, and J. H. Rogers. 1 Jun 
91, 27p DOE/SF/18014-T1 

Contract FG03-89SF18014 

Sponsored by Department of Energy, Washington, DC. 


We have studied the impact of the lon Acoustic Decay 
Instability on Laser Fusion. This project was supported 
by the US Department of Energy and performed at the 
National Laser Users Facility at Laboratory for Laser 
Energetics. It is shown below that the lon Acoustic 
Decay Instability (ADI) is potentially important in laser 
fusion. The IADI threshold is reduced to the homoge- 
neous collisional plasma values in a large scale 
plasma. The threshold was as low as I(lambda)(sub 
L)(sup 2) = 5 (times) 10(sup 12) W/cm(sup 2)- 
(mu)m(sup 2). Our estimate shows that the electron 
plasma wave excited by the IADI can significantly heat 
the hot electrons. We have also shown that Brems- 
strahlung radiation due to electron scattering with ion 
acoustic turbulence is typically small. 2 refs., 7 figs. 
(ERA citation 16:022243) 
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DE91740594/GAR 
Association Euratom-CEA, Centre d’Etudes Nu- 
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cleaires de Cadarache, Saint-Paul-les-Durance 
(France). 
Thermographie infrarouge de la chambre interne 
du Tokamak Tore Supra: mesure et interpretation. 
(Infrared thermography of the Tore Supra inner 
— data acquisition and interpretation). 

esis. 
|. Fleury. Mar 90, 164p FRCEA-TH-296 
In French. 
U.S. Sales Only. 


Plasma-wall interactions occur in Tore Supra and un- 
desirable effects take place in the plasma. Moreover, 
the damage of components may be induced by high 
energy concentrations. By means of the infrared To- 
mography diagnostic the components under high ther- 
mal flow can be controlled. The design and application 
of this diagnostic technique is presented. The optical 
and mechanical structure of the already installed en- 
doscope are described. Three endoscopes are to be 
used in Tore Supra. The surveillance of the plasma lim- 
iters and ergodic divertors can be performed. The 
monitoring of the temperature variation on the head of 
the horizontal pumped limiter, during shocks, is carried 
out. The favourable effect of the ergodic divertor on 
the power stored on the head is confirmed. The heat 
decreasing radial length ((lambda)(sub Q)) and the lim- 
iter maximal temperatures (Tmax) are evaluated during 
shocks without a divertor ((lambda)(sub Q) = 0.9 cm, 
Tmax = 440 deg C) or with a divertor current of 40 RA 
((lambda)(sub Q) = 2.5 cm, Tmax = 230 deg C). Dif- 





ferent structures of power concentration, obtained 
under the effect of the magnetic perturbations induced 
by the divertor, are shown by means of infrared ther- 
mography. (ERA citation 16:009086) 


157,132 

DE91740620/GAR PC A06/MF A01 
Association Euratom-CEA, Centre d’Etudes Nu- 
cleaires de Cadarache, Saint-Paul-les-Durance 
(France). 

Developpement et etalonnage de |’analyseur de 
neutres rapides du tokamak Tore Supra. (Develop- 
ment and calibration of the fast neutral particle an- 
alyzer of the Tore Supra tokamak). 

Memoire (Ing. CNAM). 

B. Siri. Oct 89, 123p FRCEA-TH-290 

In French. 

U.S. Sales Only. 


The design and construction of an analyzer for the 
Tore Supra tokamak fast neutral particles are present- 
ed. The energy analysis of the hydrogen and deuteri- 
um fast neutrals from the plasma allows the obtention 
of the plasma ionic temperature. The principle of the 
analysis is described. The analysis maximal energy is 
300 keV for the protons and 150 keV for the deuter- 
ons. The measurement of the flow of neutrals in a 
given energy gap requires the knowledge of the energy 
of analysis, energy resolution and efficiency of the an- 
alyzer. The determination of these parameters needed 
the utilization of a neutral particle beam of 0 to 50 KeV 
energy. The energy spectra of the neutrals and the 
plasma ionic temperature at Tore Supra were ob- 
tained. (ERA citation 16:009085) 
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N91-24900/3/GAR PC A05/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Relatorio de Atividades Do Laboratorio Associado 
de Plasma Do Inpe No Bienio 88/89 (Report of the 
Activities of the Laboratorio Associado de Plasma 
of Inpe in the Biennium 88/89). 

G. O. Ludwig. Nov 90, 98p INPE-5201-PRE/640 

Text in Portugese. 


The development activities during the period of 1988 
to 1989 are described. Presented are the principle re- 
sults obtained in the three lines of research and devel- 
opment of LAP (Laboratorio Associado de Plasma): 
plasma physics, plasma technology, and controlled 
nuclear fusion. 
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N91-24901/1/GAR PC A03/MF A01 
Aerospatiale Aquitaine, St.-Medard-en-Jalles (France). 
Div. Systemes Strategiques et Spatiaux. 

Plasma Torches at Blast Furnace: Four Years of In- 
dustrial Experience in France. 

Y. Delassatdepressigny, R. Drelon, A. Butel, M. 
Labrot, and D. Pineau. 1991, 14p REPT-911-430- 
124, ETN-91-99296 

Presented at the Epri/Cmp Plasma Symposium, Palo 
Alto, CA, Mar. 1990. 


The industrial development of plasma systems at blast 
furnace in France is adressed. The aims of plasma uti- 
lization are outlined. An increase of blast temperature 
is usually limited to about 1250 C by the technology of 
hot blast stoves and plasma torches open a possibility 
of overpassing this limit. High coke rates required for 
ferromanganese production and the introduction of 
electricity to save coke are discussed. Experiences of 
plasma in the blast furnace, leading towards greater 
energy and production flexibility, are described. 
Plasma systems may now be considered as proven in- 
dustrial technology for blast furnace and electricity a 
usable energy for primary metal production. 
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PB91-216952/GAR 
Paris-11 Univ., Orsay (France). Lab. de Physique des 
Gaz et des Plasmas. 

Travaux dans le Domaine de |’Hypersonique: 
Etude 3. Analyse Spectroscopique d’une Decharge 
et d’une Post-Decharge en Ecoulement d’Air a 
Basse Pression Lo on perp Research: Study 3. 


Spectroscopic Analysis of a Discharge and Post- 
Discharge in a Low-Pressure Air Flow). 

A. Ricard, P. Leprince, L. Hochard, A. Granier, and 
D. Chereau. Oct 90, 14p ; 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The study used optical emission spectroscopy to ana- 
lyze excited gases produced in low-pressure dis- 
charges in molecular oxygen and nitrogen mixtures 
and especially in air. The discharges are media in a 
state of thermal non-equilibrium and the authors define 
several ‘temperatures’. Discharges and post-dis- 
charges in N2 - O2 mixtures were studied to measure 
rotational and vibrational temperatures of different N 
C, N+, and NO gases. Emission ‘a were com- 
pared to synthetic spectra for a large range of condi- 
tions (500 K < T(r) < 1600 K and 4000 K < T(v) 
(N2C) < 12,000 K) through the study of two types of 
discharge (continuous and microwave) at different 
pressures. 


Radiofrequency Waves 
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N91-24485/5/GAR PC A13/MF A02 
Michigan Univ., Ann Arbor. 

Applications of the Conjugate Gradient FFT 
Method in Scattering and Radiation Including Sim- 
ulations with Impedance Boundary Conditions. 
Technical Report, Feb. - Sep. 1991. 

K. Barkeshli, and J. L. Volakis. May 91, 285p NAS 
1.26:188214, UM-025921-21-T, NASA-CR-188214 
Contract NAG2-541 


The theoretical and computational aspects related to 
the application of the Conjugate Gradient FFT 
(CGFFT) method in computational electromagnetics 
are examined. The advantages of applying the CGFFT 
method to a class of large scale scattering and radi- 
ation problems are outlined. The main advantages of 
the method stem from its iterative nature which elimi- 
nates a need to form the system matrix (thus reducing 
the computer memory allocation requirements) and 
guarantees convergence to the true solution in a finite 
number of steps. Results are presented for various ra- 
diators and scatterers including thin cylindrical dipole 
antennas, thin conductive and resistive strips and 
plates, as well as dielectric cylinders. Solutions of inte- 
gral equations derived on the basis of generalized im- 
pedance boundary conditions (GIBC) are also exam- 
ined. The boundary conditions can be used to replace 
the profile of a material coating by an impedance sheet 
or insert, thus, eliminating the need to introduce un- 
known polarization currents within the volume of the 
layer. A general full wave analysis of 2-D and 3-D rec- 
tangular grooves and cavities is presented which will 
also serve as a reference for future work. 


Solid State Physics 
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AD-A236 576/5 Not available NTIS 
Lehigh Univ., Bethlehem, PA. Packard Lab. 

Entropy of a Frenkel Pair in Silicon. 

Final rept. 1 Apr 89-30 Dec 90. 

A. K. Macpherson. 15 Oct 90, 5p 

Contract N00014-89-J-1850 

Availability: Pub. in Physical Review B, v42 n11 p7249- 
7252, 15 Oct 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A236 594/8/GAR PC A02/MF A01 
Advanced eee Materials, Inc., Danbury, CT. 
MOCVD of TIBaCaCuO on MgO Using Fluorinated 
Beta-Diketonate Source Reagents. 

Technical rept. 

N. Hamaguchi, S. A. Jones, R. A. Gardiner, and P. S. 
Kirlin. 31 May 91, 8p 

Contract N00014-90-C-0201 


Superconducting TI2Ba2CaCu2Ox films were fabricat- 
ed using a three step process. In the first step, amor- 
phous BaCaCuOF films were deposited on MgQ(100) 
single crystal substrates by metalorganic chemical 
vapor deposition at 500 C using fluorinated beta-dike- 
tonate complexes of Ba, Ca, and Cu. The fluorine was 
stripped from the BaCaCuOF films in the second step 
by annealing in wet O2 at 785 C. C-axis oriented 
Ti2Ba2CaCu2Ox films were formed in the final step by 
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annealing the BaCaCuO in dry O2 at temperatures be- 
tween 850 and 900 C in the presence of 
TI203Ba2Ca2Cu3Ox pellets. The physical pri i 

of the films were characterized by SEM, XRD, and 
RBS, and the electrical properties were evaluated with 
four point probe and microwave cavity measurements. 
Resistive transitions as high as 109K have been ob- 
tained. The best films showed critical current density 
as high as 10,000 A/sq cm at 90K and surface resist- 
_ 1/2 to 1/5 that of a gold standard at 17 GHz and 
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AD-A236 615/1 Not available NTIS 
— Research Centre, Chelmsford (Eng- 
jand). 

GEC Journal of Research: | the Mar- 
coni Review and the pray ee | Ri 1 
Volume 8, Number 2, 1990. 

A. J. Walkden. 1991, 66p 

Availability: GEC Journal of Research, GEC-Marconi 
Research Centre, Great Baddow, Chelmsford, Essex, 
CM2 8HN, UK. No copies furnished by DTIC/NTIS. 


Contents: The | ible Dream; Critical fields and 
Currents in High Tc Superconductors; Chemical and 
Structural Aspects of High Temperature Superconduc- 
tors; The Fabrication of High Tc Superconductors; 
Thin Film Growth and Properties of High Tc Supercon- 
ductors; The Microwave Properties and Applications of 
High Temperature Superconductors; Small Scale Ap- 
— of High and Low Temperature Superconduc- 
ors. 
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AD-A236 621/9 Not available NTIS 
Naval Ocean Systems Center, San Diego, CA. 
Reversibility Between the Bi u208 and 


Bi2Sr2Ca2Cu3Q10 eas Phases. 
T. E. Jones, W. C. McGinnis, and J. 


. Briggs. Mar 
91, 4p 
Availability: Pub in Bulletin of the American Physical 
Society, v36 p365 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 


The Bi2Sr2Ca2Cu3010 phase is kinetically favored 
over the Bi2Sr2CaCu208 phase. Starting composi- 
tions used to produce Bi2Sr2Ca2Cu3010 even with 
lead added, always result in the formation of mostly 
Bi2Sr2CaCu208, along with by-products, after short 
sintering times. Prolonged sintering in the range of 850 
to 860 can result in nearly single phase 
Bi2Sr2Ca2Cu3010. When Bi2Sr2Ca2Cu3010 is then 
melted at 1000 C and slowly cooled, one finds all 
Bi2Sr2CaCu208 again plus impurities. Long-term sin- 
tering results in the regrowth of Bi2Sr2Ca3Cu3010, 
provide that the stoichiometry was not changed too 
much by the melting and that contamination with con- 
tainment vessels has been minimized. Thus, there is a 
reversibili between Bi2Sr2Ca2Cu3010 and 
Bi2Sr2CaCu208 plus impurities. This phase reversibil- 
ity will be demonstrated for bulk sintered materials. 
The implications for melt-processed thick films cast 
components will be discussed. 
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Physics. 

Physics and Chemistry of Small Scale Structures 
for Modern Devices. 

Final rept. 1 7 84-31 Mar 89. 

T. C. McGill. 1 Jun 91, 57p 

Contract N00014--84-K-0501 


Under the support of this contract a number of major 
contributions were made to the development of nanos- 
tructures for microelectronics. Fundamental studies of 
growth have led to a better understanding of the role of 
strain in epitaxial layers grown on semiconductor sub- 
strates. The possibilities for growing superconductors 
on semiconductors and vice-versa have taken a major 
step forward with the successful growth of vanadium II! 
silicon on silicon. The basic theory of tunnel devices 
including the role of phonons and self-consistency 
have been explored. New device structures based on 
the combination of Ill-V and II-VI semiconductors have 
also been examined. 
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Ultrafast Time Resolution in Scanned Probe Mi- 
Speers Surface Photovoltage on Si(111)-(7 x 


). 
Technical rept. 
2 Hamers, and D. G. Cahill. Apr 91, 7p Rept no. 

-4 

Contract N00014-91-J-1629 
Availability: Pub. in Jnl. of Vacuum Science and Tech- 
nology B, v9 n2 p514-518 Mar/Apr 91. Available only 
to DTIC users. No copies furnished by NTIS. 


The speed limitations conventionally encountered in 
scanning tunneling microscopy, scanning capacitance 
microscopy, and atomic force microscopy result from 
the external electronics and are not inherent to the 
techniques themselves. Ultrafast time resolution can 
be achieved through the use of correlation methods. 
We demonstrate the application of time-resolved opti- 
cal correlation techniques to scanned probe microsco- 
py by probing the relaxation of photo-excited carriers 
at the Si(111)-(7X7) surface on the nanosecond and 
picosecond time scales using scanning tunneling and 
scanning capacitance microscopy measurements of 
the surface photovoltage. The observed temporal re- 
sponse demonstrates that the voltage arises from pho- 
tovoltaic effects and does not arise from direct optical 
rectification in the tunnel junction gap. 
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AD-A236 790/2 Not available NTIS 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
Ultrafast Time Resolution in Scanned Probe Mi- 
croscopies. 

Technical rept. 

R. J. Hamers, and D. G. Cahill. 5 Nov 90, 5p Rept 
no. TR-3 

Contract N00014-91-J-1629 

Availability: Pub. in Jnl. of Applied Physics Letters, v57 
n19 p2031-2033, 5 Nov 90. Available only to DTIC 
users. No copies furnished by NTIS. 


The speed limitations conventionally encountered in 
scanning tunneling microscopy, scanning capacitance 
microscopy, and atomic force microscopy result from 
the external electronics and are not inherent to the 
techniques themselves. Ultrafast time resolution faster 
than the bandwidth of the measuring electronics can 
be achieved by combining these techniques with pico- 
second optical excitation and utilizing inherent nonlin- 
earities in the physical system. We demonstrate this 
idea of directly measuring carrier relaxation times at 
the Si(111)-(7X7) surface on the nanosecond time 
scale via scanning capacitance microscopy measure- 
ments of the surface photovoltage. 
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AD-A236 857/9 Not available NTIS 
Naval Ocean Systems Center, San Diego, CA. 
Properties of Bi2Sr2CaCu208 Thick Films Melt- 
Processed at 895 deg C. 

Professional paper. 

W. C. McGinnis, and J. S. Briggs. May 91, 3p 
Availability: Pub. in Bulletin of the American Physical 
Society, v36 n3 p518 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A236 881/9/GAR PC A03/MF A01 
Advanced bee Materials, Inc., Danbury, CT. 
MOCVD of TiBaCaCuO Superconducting Thin 
a Structure - Property - Processing Relation- 
ships. 

Technical rept. 

N. Hamaguchi, R. A. Gardiner, and P. S. Kirlin. 31 
May 91, 19p Rept no. TR-3 

Contract N00014-90-C-0201 


Superconducting TiIBaCaCuO films were fabricated 
using a three step process. Amorphous BaCaCuOF 
films were grown on MgO(100) single crystal sub- 
strates by metalorganic chemical vapor deposition at 
500 C and 4 torr using fluorinated BETA-diketonate 
complexes of Ba, Ca, and Cu. The fluorine was 
stripped in wet O2 at 785 C and c-axis oriented 
TI2Ba2CaCu2x films were formed by annealing in dry 
O2 between 850 and 900 C in the presence of TixOy 
vapor. The best films showed onsets of superconducti- 
vity at 125 K and zero resistivity was achieved by 109 
K. Surface resistivities an order of magnitude lower 
than gold at 17 GHz (77 K) and J sub c s as high as 
: ~ A/cm sq (90 K) were obtained with unpatterned 
ilms. 
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AD-A236 882/7/GAR PC A03/MF A01 
Advanced Technology Materials, Inc., Danbury, CT. 
MOCVD of TiBaCaCuO: Structure Property Rela- 
tions and Progress Towards Device Processing. 
Technical rept. 

N. Hamaguchi, R. A. Gardiner, and P. S. Kirlin. 31 
May 91, 13p Rept no. TR-2 

Contract N00014-90-C-0201 


Highly c-axis oriented TI2Ba2CaCu2Ox thin films were 
grown on MgQ(100) by MOCVD and post annealing 
processes. Resistive transition (R < or = 0.1 micro 
ohms-cm) of 105 K, critical current density as high as 
100,000 Amps/sq cm (4 K) and surface resistivities 1/ 
2 to 1/5 that of a gold standard at 17 GHz (77 K) were 
obtained with unpatterned films. Thin (0.1 micrometer) 
TiBaCaCuO films functioned as bolometers over a 
spectral range of 1.5 to 20 micrometers; no quantum 
or nonequilibrium effects were observed between 4 
and 125 K. Fine features were delineated in the BaCa- 
CuO thin films by wet chemical etching. After thallium 
incorporation, resistive transitions exceeding 103 K 
were observed in the patterned films. 
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AD-A236 901/5/GAR 

Texas Instruments, Inc., Dallas. 
Few-Electron Lateral Resonant Tunneling Semi- 
conductor Devices. 

Final technical rept. Jun 89-Feb 91. 

R. T. Bate, J. Luscombe, W. R. Frensley, J. N. 
Randall, and M. A. Reed. Apr 91, 90p Rept no. TI- 
08-91-09 

Contract N00014-89-C-0091 


The effort here included design, modeling, fabrication, 
and characterization of lateral resonant tunneling and 
quantum point contact structures. Also included was a 
theoretical investigation of open quantum systems 
driven far from equilibrium, with emphasis on appropri- 
ate boundary conditions for solution of such systems. 
Accomplishments under this contract include the pub- 
lication in Reviews of Modern Physics of the results of 
this foundational study, as well as the development of 
a graphics-oriented program for the computation and 
display of two-dimensional self-consistent energy 
band diagrams. The first lateral resonant tunneling 
transistors to exhibit both negative differential con- 
ductance and negative transconductance were dem- 
onstrated. The eigenstates of finite superlattices 
driven below the Stark localization threshold were also 
observed. 
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— Ridge Nationa! Lab., TN. Metals and Ceramics 
iv. 

Diffraction theory of phonon scattered electrons. 

Z. L. Wang. 1991, 12p CONF-910870-6 

#ontract ACO05-240R21400 

Electron Microscopy Society of America (EMSA) 

annual meeting (49th), San Jose, CA (USA), 4-9 Aug 

1991 nes by Department of Energy, Washing- 

ton, DC. 


Short communication. 
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Oak Ridge National Lab., TN. 
Annealing effects on the microstructure of titani- 
um electrical contacts on diamond films. 

G. H. M. Ma, T. Tachibana, J. T. Glass, N. D. Evans, 
and R. E. Clausing. 1991, 14p CONF-910870-8 
Contracts ACO05-840R21400, AC05-760R00033 
Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991. _—— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


With its large band gap and a unique combination of 
many excellent properties, diamond is regarded as an 
excellent candidate for making electronic devices for 
operation at high temperature. In order to fabricate dia- 
mond devices, suitable electrical contacts and appro- 
priate deposition techniques must be developed. Tita- 
nium is considered a suitable electrical candidate ma- 
terial for diamond electrical contacts based on its 
properties. Recent current-voltage (I-V) measure- 
ments showed that as-deposited Ti contacts on boron- 
doped semiconducting diamond are rectifying in 


nature. However, upon post-deposition annealing at 
430(degree)C, these contacts became ohmic. Surface 
analysis by X-ray photoelectron spectroscopy (XPS) of 
these annealed metal contacts showed interfacial 
metal carbide formation at the metal/diamond inter- 
face. Therefore, the microstructural evolution causing 
these metal contacts to change from rectifying to 
ohmic in nature is the primary purpose of the present 
research. 2 refs., 5 figs. 
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DE91011436/GAR 

Los Alamos National Lab., NM. 
Growth of high (Tc) superconducting thin films for 
microwave appiications. 

X. D. Wu, S. R. Foltyn, R. E. Muenchausen, R. C. 
Dye, and D. W. Cooke. 1991, 18p LA-UR-91-1329, 
CONF-9104234-3 

Contract W-7405-ENG-36 

Superconductivity applications for infrared and micro- 
wave devices II conference, Orlando, FL (USA), 1-5 
Apr 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 
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po ae superconducting thin films of YBa(sub 
2)Cu(sub 3)O(sub 7 (minus)(delta)) (YBCO) were de- 
posited on sapphire substrates with buffer layers of 
yttria-stabilized zirconia and cerium oxide by using 
pulsed laser deposition (PLD) technique. The epitaxial 
relationship between the substrate and buffer layers 
as well as the buffer layer and the superconducting 
film was established. Furthermore, using the same thin 
film technique, YBCO superconducting thin films were 
deposited on both sides of substrates of up to 5 cm in 
diameter. The superconducting properties of the films 
on both the sapphire with buffer layers and large-area 
substrates were comparable to the ones of the best 
YBCO films. 8 refs., 6 figs. 
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DE91011748/GAR 
Argonne National Lab., IL. 
Ruddlesden-Popper phases A(sub n-+1)M(sub 
n)O(sub 3n + 1): Structures and properties. 

J. S. Kim, J. Y. Lee, J. S. Swinnea, H. Steinfink, and 
W. M. Reiff. Mar 91, 16p ANL/CP-72825, CONF- 
900813-2 

Contract W-31109-ENG-38, Grant DMR-88-09854 
International conference on the chemistry of electronic 
ceramic materials, Grand Teton National Park, WY 
(USA), 16-21 Aug 1990. Sponsored by Department of 
Energy, Washington, DC. 
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Intergrowth crystal structures in inorganic systems 
have provide a fertile field of solid state chemical re- 
search for many years and the discovery of high-(Tc) 
superconducting cuprates has focused attention on in- 
tergrowth structures based on perovskite blocks. 
Ruddlesden and Popper (R-P hereafter) have de- 
scribed intergrowth structures with the general formula 
Sr(sub n+1)Ti(sub n)O(sub 3n+1) where n is the 
number of perovskite layers separated by SrO layers. 
Indeed, La/sub 2)CuO(sub 4) corresponds to the n = 1 
phase in which the decreased ionic charge of the octa- 
hedral ion is compensated by the increased ionic 
charge of the dodecahedral ion. Numerous structures 
have been derived from the these parent compounds 
by the replacement of Ti(sup 4+) with lower valent 
transition metals and charge compensation with higher 
valent ions on the alkaline earth site. In this manner 
the series of compounds Ln(sub 2)AM(sub 2)O(sub 7), 
Ln(sup 3+) = La, Nd, Sm, Eu, Gd, Tb, A(sup 2+) = 
Sr, Ba, M(sup 3+) = Mn, Fe, has been synthesized 
and they are isomorphous with the n = 2 R-P phase. 
Relatively few compounds with n = 3 have been in- 
vestigated. We have synthesized and investigated the 
properties of LaSr(sub 3)Fe(sub 3)O(sub 9-+ (delta)) 
and report here some of the results. 3 figs., 1 tab. 
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Lawrence Berkeley Lab., CA. 
Specific heat of YBa2CuO7: Volume fraction of su- 
perconductivity; parameters characteristic of the 
‘ideal’ superconducting state. 

N. E. Phillips, and R. A. Fisher. Jan 91, 21p LBL- 
30435, CONF-910190-3 

Contract ACO03-76SF00098 

Workshop on electronic structures and mechanisms 
for high temperature superconductivity, Miami, FL 
(USA), 3-9 Jan 1991. Sponsored by Department of 
Energy, Washington, DC. 
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ps pormarge determined parameters for YBa(sub 
2)Cu(sub 3)O(sub 7) (YBCO) are strongly sample de- 
pendent. However correlations among parameters de- 
rived from the specific heat (C) suggest that the varia- 
tion reflects a variation in the volume fraction of super- 
conductivity, (f(sub s)). From these correlations f(sub 
s) can be quantitatively determined and values of pa- 
rameters characteristic of fully superconducting mate- 
rial can be derived. With additional assumptions, it is 
also possible to estimate the Sommerfeld constant 
(gamma) for the fully normal state. Among the param- 
eters of particular importance in establishing the corre- 
lations are the discontinuity in C ((Delta)C(Tc)) at the 
critical temperature (Tc) and concentration (n(sub 2)) 
of localized Cu(sup 2+) magnetic moments. These 
are located on the YBCO lattice, at least in substantial 
measure, and are directly correlated with f(sub s). 
From an analysis of C in the vicinity of (Tc) it is possible 
to obtain information on the strength of the coupling 
responsible for the superconductivity; from a compari- 
son of (gamma) with that calculated for the bare densi- 
ty of states ((gamma)(sub bs)) the electronphonon en- 
hancement parameter ((lambda)) can be obtained. 
This “linear term”, (gamma)(0)T, has attracted much 
attention. It was recognized very early (1) that it could 
be simply a manifestation of an imcomplete transition 
to the superconducting state. However, independently 
of, and more or less simultaneously with, its experi- 
mental discovery (2), a linear term was predicted theo- 
retically (3) as one of the consequences of the reso- 
nant valence bond (RVB) theory. In the RVB model the 
excitations from the superconducting ground state re 
qualitatively different from those. 
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DE91012018/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

X-ray spatial resolution at intermediate voltages: 
an assessment by massively parallel Monte Carlo 
electron trajectory simulation. 

A. D. Romig, J. R. Michael, and J. |. Goldstein. 1991, 
34p SAND-90-0740C, CONF-910870-14, CONF- 
910872-6 

Contract AC04-76DP00789 

Electron Microscopy Society of America (EMSA) 
annual meeting; 25. annual Microbeam Analysis Soci- 
ety meeting (49th), San Jose, CA (USA); San Jose, CA 
(USA), 4-9 Aug 1991; 4-9 Aug 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The best approach to the characterization of spatial 
resolution under various conditions is through the use 
of massively parallel Monte Carlo electron trajectory 
simulation. It is the objective of this work to investigate 
systematically the spatial resolution in multiphase ma- 
terials at intermediate voltages as a function of beam 
size, specimen thickness and electron beam energy by 
massively parallel Monte Carlo electron trajectory sim- 
ulation. To provide a baseline for comparison, electron 
scattering in single phase homogeneous specimens 
has also been examined. Electron scattering in single 
phase specimens and the fundamental definition of 
spatial resolution is discussed in more detail in the 
paper by Williams, et. al. 
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DE91012076/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

New high resolution neutron powder diffractome- 
ter at the Brookhaven High Flux Beam Reactor. 

L. Passell, S. Bar-Ziv, D. W. Gardner, D. E. Cox, and 
J. D. Axe. 1991, 16p BNL-46082, CONF-9103168-1 
Contract ACO02-76CH00016 

European powder diffraction conference (1st), Munich 
(Germany, F.R.), 14-16 Mar 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A high resolution neutron powder diffractometer under 
construction at the Brookhaven HFBR is expected to 
be compieted by mid-1991. The new machine will have 
a Ge (511) monochromator with a take-off angle of 
120(degree) ((lambda) = 1.89(angstrom)) and 64 (sup 
3)He counters in the detector bank. There will be inter- 
changeable collimators before the monochromator al- 
lowing a choice of 5 or 11 ft horizontal divergence, and 
10 cm-high, 5 ft collimators in front of the detectors. In 
the higher resolution mode, (Delita)d/d is expected to 
be about 6 (times) 10(sup (minus)4) at the resolution 
minimum. The diffractometer is generally similar to 
D2B at the Institut Laue- Langevin except for the mon- 
ochromator. This will consist of a vertically focussing 
array of segments 3 (times) 1.27 cm in dimensions cut 
from stacks of 20 0.43 mm wafers that have been 
pressed and brazed together. Preliminary measure- 
ments indicate that a mosaic width of 0.1-- 


0.15(degree) and a peak reflectivity of 25% can be 
achieved in this way. 22 refs., 2 figs., 1 tab. 
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Oak Ridge National Lab., TN. 

Interlayer oe and c-axis versus ab-plane gap 
anisotropy in high (Tc) superconductors. 

R. A. Klemm. 1991, 23p ANL/CP-73103, CONF- 
910190-4 

Contracts AC05-840R21400, W-31109-ENG-38 
Workshop on electronic structures and mechanisms 
for high temperature superconductivity, Miami, FL 
(USA), 3-9 Jan 1991. Sponsored by Department of 
Energy, Washington, DC. 


Interlayer BCS-like  (Bardeen-Cooper-Schrieffer 
theory) pe in nearly two-dimensional superconduc- 
tors with N = 1,2,3 conducting layers per unit cell is 
investigated. For N = 1, the singlet (delta)(sub s) and 
triplet (Delta)(sub t), order parameters have identical 
(Tc)’s (T(sub cs) = T(sub ct)) and magnitudes, and the 
jap isotropic. For N = 2, T(sub cs) (ge) T(sub ct) and 
vert bar)(Delta)(sub s)(vert bar) (ge) (vert 
bar)(Delta)(sub t)(vert bar). In region 1 of the param- 
eters, the gap is anisotropic and nodeless for T < 
T(sub cs). In region 2, the gap has nodes near to T(sub 
cs), but is nodeless at low T. For N = 3, T(sub cs) 
(much gt) T(sub ct), and the gap is anisotropic but no- 
deless on two bands, but has a node on the third band. 
For N = 2,3, the k(sub z)-dependence of the gap and 
the quasiparticle density of states are found. For N = 
1(2,3) intra- and interlayer pairing are completely (es- 
sentially) incompatible. 15 refs., 8 figs. 
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DE91012284/GAR PC A03/MF A01 
Ohio State Univ. Research Foundation, Columbus. 
Strongly interacting fermion systems. Progress 
nog 1990-1991. 

J. W. Wilkins. 1991, 24p DOE/ER/45347-31 
Contract FG02-88ER45347 

Sponsored by Department of Energy, Washington, DC. 


Research has been concentrated primarily in three 
areas: aspects of high temperature superconductor 
systems, electronic structure, and other strongly inter- 
acting systems. In high-temperature superconductors 
the three major developments were: (1) a mean-field 
treatment of the very popular t-J model provided the 
first uniform exhibition of four different possible ground 
states, which diversity poses serious challenges for 
more exact approaches; (2) a variational wavefunction 
was constructed for the t(sup i)-J model (a cousin of 
the t-J model) which has lower ground state energies 
than more exotic proposed grounds states with broken 
time-reversal symmetry, thus diluting the interest of the 
high-energy theorists in high-temperature supercon- 
ductivity; and (3) the de Haas-van Alphen oscillations 
of the so-called marginal Fermi liquid have been com- 
puted for the first time. In the electronic structure pro- 
gram we note first, the work of John Mintmire, on poly- 
mer systems, especially chiral polymers such as poly- 
ethylene. Second, the most striking features of a cal- 
culation of the linear polarizability of rare-gas atoms 
are that (a) good agreement for the frequency-depend- 
ent polarization is achieved by adjusting the gap be- 
tween the occupied and unoccupied states to get the 
correct static polarizability, and that (b) adding a few 
basis functions to the basis set already optimized for 
the total a improves the convergence of the po- 
larizability by three orders of magnitude. We review the 
understanding of the recently observed Shapiro steps 
in Josephson junction arrays which was achieved by 
uniting the dynamics of the two subsystems -- the flux 
lattice and the junction array -- to provide a global ex- 
planation which has a topological interpretation, thus 
suggesting wider applicability. 19 refs., 1 fig. (ERA cita- 
tion 16:022099) 
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Stanford Linear Accelerator Center, CA. 

Strain enhanced electron spin polarization ob- 
served in photoemision from InGaAs. 

T. Maruyama, E. L. Garwin, R. Prepost, G. H. 
Zapalac, and J. S. Smith. May 91, 13p SLAC-PUB- 
5546, CONF-910505-84, WISC-ex-91-317 

Contracts AC03-76SF00515, ACO2-76ER00881 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Electron spin polarization in excess of 70% has been 
observed in photoemission from a 0.1 (mu)m-thick epi- 
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taxial layer of In(sub x)Ga(sub 1-x)As with x (approx) 
0.13 grown on a GaAs substrate. Under these condi- 
tions, the epitaxial layer is expected to be highly 
strained by the 0.9% lattice mismatch, as confirmed by 
X-ray diffractometer measurements of the lattice pa- 
rameter. The electron polarization and the quantum ef- 
ficiency have been measured as a function of the exci- 
tation photon energy from 1.25 to 2.0 eV. A significant 
enhancement of the electron polarization occurs in the 
vicinity of 1.33 eV where the expected strain-induced 
level splitting permits optical excitation of a single 
band transition. Measurements made on a control 
sample of 1.14 (mu)m thickness, significantly larger 
than the critical thickness for pseudomorphic strain, 
show no polarization enhancement. These measure- 
ments represent the first observation of strain-en- 
hanced electron spin polarization for photoemitted 
electrons. 7 refs., 3 figs. 


157,158 


DE91012359/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Thin film synthesis using miniature pulsed metal 
vapor vacuum arc plasma guns. 

X. Godechot, M. B. Salmeron, D. F. Ogletree, J. E. 
Galvin, and R. A. MacGill. Apr 90, 17p LBL-30482, 
CONF-900466-100 

Contract AC03-76SF00098 

Spring meeting of the Materials Research Society 
(MRS), San Francisco, CA (USA), 16-21 Apr 1990. 
Sponsored by Department of Energy, Washington, DC. 


Metallic coatings can be fabricated using the intense 
plasma generated by the metal vapor vacuum arc. We 
have made and tested an embodiment of vacuum arc 
plasma source that operates in a pulsed mode, there- 
by acquiring precise control over the plasma flux and 
so also over the deposition rate, and that is in the form 
of a miniature plasma gun, thereby allowing deposition 
of metallic thin films to be carried out in confined 
spaces and also allowing a number of such guns to be 
clustered together. The plasma is created at the cath- 
ode spots on the metallic cathode surface, and is 
highly ionized and of directed energy a few tens of 
electron volts. Adhesion of the film to the substrate is 
thus good. Virtually all of the solid metals of the Period- 
ic Table can be used, including highly refractory metals 
like tantalum and tungsten. Films, including multilayer 
thin films, can be fabricated of thickness from Ang- 
stroms to microns. We have carried out preliminary ex- 
periments using several different versions of miniature, 
pulsed, metal vapor vacuum arc plasma guns to fabri- 
cate metallic thin films and multilayers. Here we de- 
scribe the plasma guns and their operation in this ap- 
plication, and present examples of some of the thin 
film structures we have fabricated, including yttrium 
and platinum films of thicknesses from a few hundred 
Angstroms up to 1 micron and an yttrium-cobalt multi- 
layer structure of layer thickness about 100 Ang- 
stroms. 33 refs., 5 figs. 
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ynamic and tran: 

perconductors in very high magi 

M. Rasolt. May 91, 38p CONF-9105151-1 
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Physical phenomena at high magnetic fields, Tallahas- 

see, FL (USA), 15-18 May 1991. Sponsored by Depart- 

ment of Energy, Washington, DC. 
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We discuss the progress made in the last few years in 
understanding the properties of superconductors in 
very high magnetic fields. A key point we wish to em- 
phasize is that the usual frustration of a superconduc- 
tor, reflected in diamagnetic pair breaking, is complete- 
ly obviated when all electrons reside in only a few 
Landau levels. A new relation between the supercon- 
ducting order parameter and the magnetic field now 
exists which permits a strong enhancement of the criti- 
cal temperature with increasing magnetic field. The 
issue of Pauli pair breaking and the effect of impurities 
in this new state are also discussed along with the im- 
portant observation that the attractive component of 
the effective electron-electron interaction is enhanced 
with increasing magnetic field. 10 refs., 3 figs. 
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Defect studies in Ill-V thin film semiconductors. 
Progress report, 1990/1991. 

D. Ast. 1991, 36p DOE/ER/45278-T1 

Contract FG02-86ER45278 

Sponsored by Department of Energy, Washington, DC. 


GaAs based electronic devices usually consist of sev- 
eral different layers selected for their appropriate elec- 
tronic properties (e.g., the emitter material in a hetero- 
junction bipolar transistor must have a larger bandgap 
than the base material). These layers must be grown 
on ys of each other on the available substrate materi- 
als (GaAs, InP) without introducing crystalline defects 
at the interface. The growth of defect free interfaces is 
generally accomplished by working with lattice 
matched alloys. However, the requirement of lattice 
match very greatly reduces the number of the materi- 
als systems that can be used. A much wider range of 
materials, permitting a much closer implementation of 
optimum bandgap engineering, could be used if the 
— of lattice match could be relaxed. 2 refs., 11 
igs. 
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D. H. Lowndes, and D. P. Norton. Apr 91, 23p 
CONF-910145-4 
Contract AC05-840R21400 
Electronic structure and mechanisms for high temper- 
ature superconductivity, Coral Gables, FL (USA), 3-9 
Jan 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


High-temperature superconductivity is associated with 
layered, quasi-two-dimensional (2D) crystal structures 
and with carriers moving in CuO(sub 2) planes. Be- 
cause the c-axis superconducting coherence length is 
very short (e.g., (zeta)(sub c) (approximately)3--6 (ang- 
strom), vs. a lattice constant c (approximately) 11.7 
(angstrom) in YBa(sub 2)Cu(sub 3)O(sub 7-x)), ques- 
tions arise whether isolated single-cell-thick layers of 
these materials are superconducting and, if so, how 
their superconductivity is affected, first, by their ex- 
treme anisotropy (including possible reduced dimen- 
sionality) and, second, by residual interlayer coupling 
or other interactions. We and several other groups re- 
cently fabricated epitaxial M(times)N “123”- family su- 
perlattices in which c-axis perpendicular (c(sub (per- 
pendicular))) YBa(sub 2)Cu(sub 3)O(sub 7-x) (YBCO) 
layers M unit cells in thickness are separated by N unit- 
cell-thick layers of semiconducting PrBa(sub 2)Cu(sub 
3)O(sub 7-x) (PBCO). The superlattice T(sub co)(R = 
0) was found to decrease rapidly with increasing PBCO 
layer thickness, but then to saturate at T(sub co) (ap- 
proximately) 19 K, 54 K, 71 K, or 80 K, for structures 
containing 1-, 2-, 3-, or 4-cell-thick YBCO layers, re- 
spectively. In contrast, recent measurements for 
Bi(sub 2)Sr(sub 2)(Ca(sub 1-x)Y(sub x))(sub 1)Cu(sub 
2)O(sub 8)-based superlattices, in which supercon- 
ducting (x = 0.15) and semiconducting (x = 0.5) 
layers also alternate, show almost no change in 
(Tc)(sub mid) (approximately)65 K with decreasing su- 
perlattice period. These results imply that high-(Tc) is 
an intrinsic property of CuO(sub 2) bilayers, but that 3- 
dimensional interactions are present, at least for the 
“*423”- family materials. 


157,162 
DE91013520/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Ab initio cluster studies of La2Cu04. 

R. L. Martin. 1991, 31p LA-UR-91-1517, CONF- 
9104262-1 

Contract W-7405-ENG-36 

North Atlantic Treaty Organization (NATO) advanced 
research workshop on cluster models for surface and 
bulk phenomena, Sicily (italy), 19-26 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


In this paper we examine the properties of small clus- 
ter models of La(sub 2)CuO(sub 4). In Section 2, the 
Madelung/Pauli background potential used to imbed 
the primary cluster and the basis sets used to expand 
the cluster wavefunction are discussed. Section 3 pre- 
sents the results of calculations on CuO(sub 6) in 
which the optical absorption and the photoemission 
spectrum are examined. The calculation on CuO(sub 
6) and our earlier work on larger clusters suggest that 
a single-band Pariser-Parr-Pople (PPP) model be de- 
veloped. Therefore, in Section 4 the PPP model and 
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extensions which relax the zero-differential-overlap 
(ZDO) approximation upon which it is based are re- 
viewed. Calculations on the states of Cu(sub 2)O(sub 
7) necessary to parameterize the PPP model are pre- 
sented in Section 5 and compared with analogous cal- 
culations for Cu(sub 2)O(sub 11). Section 6 discusses 
the problems associated with the direct ab initio deter- 
mination of the anti-ferromagnetic exchange interac- 
tion, examines the magnitudes of the occupation-de- 
pendent hopping and direct exchange interactions 
which arise when the ZDO approximation is relaxed, 
and provides estimates of the uncertainties in the pa- 
rameters due to electron correlation and polarization 
effects not recoverable with the present basis sets and 
finite clusters. A comparison of the parameters with 
those extracted from constrained LDF theory con- 
cludes Section 6. Finally, Section 7 summarizes the 
conclusions of this research. (ERA citation 16:022101) 


157,163 

DE$1617787/GAR PC A03/MF A01 
— Centre for Theoretical Physics, Trieste 
italy). 

Theory for the anisotropic interaction between 
two substitutional magnetic impurities and the 
—- anisotropic effect in dilute magnetic 
alloys. 

M. A. Satter. Aug 90, 29p IC-90/216 

U.S. Sales Only. 


In this paper, a formalism for ae the anisotropic 
interaction between two substitutional magnetic impu- 
rities and the magnetic anisotropic effect in a dilute 
noble metal- transition metal magnetic alloy has been 
developed from relativistic scattering theory. The theo- 
retical development and the computational techniques 
of this formalism are based on relativistic spin-polar- 
ized scattering theory and relativistic band structure 
frameworks. For studying the magnetic anisotropic 
effect a convenient ‘“‘working” frame of reference with 
its axes oriented along the fcc crystal axes is set up. 
This formalism is applied to study the situation for two 
Fe impurities in paramagnetic Au hosts. For AuFe 
dilute alloy, the two impurity site interaction as a func- 
tion of separation is not oscillatory and the anisotropic 
effect is found to be less than the two site interaction 
itself only by an order of magnitude. Apart from the 
anisotropic coupling of the two impurity spins to the 
separation vector, for the first time, another weak an- 
isotropic coupling to the crystal axes is also contained 
in the two site interaction. These anisotropic effects 
are the results of the relativistic spin-orbit interaction 
which are incorporated into the formalism. (author). 22 
refs, 5 figs. (Atomindex citation 22:017456) 


157,164 

DE91617788/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
taly). 

Dielectric function of semiconductor superlattice. 

ny 90, 24p IC-90/227 

U.S. Sales Only. 


We present a calculation of the dielectric function for 
semiconductor GaAs/Ga(sub 1-x)Al(sub x)As super- 
lattice taking account of the extension of the electron 
envelope function and the difference of both the di- 
electric constant and width between GaAs and Ga(sub 
1-x)Al(sub x)As layers. In the appropriate limits, our re- 
sults exactly reduce to the well-known results of the 
quasi two-dimensional electron gas obtained by Lee 
and Spector and of the period array of two-dimension- 
al electron layers obtained by Das Sarma and Quinn. 
By means of the dielectric function of the superlattice, 
the dispersion relation of the collective excitation and 
the screening property of semiconductor superlattice 
are discussed and compared with the results of the 
quasi two-dimensional system and with the results of 
the periodic array of the two-dimensional electron 
layers. (author). 4 refs, 3 figs. (Atomindex citation 
22:017457) 


157,165 

DE91617789/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 
(Italy). 

Determination of the momentum matrix elements 
involved in calculating the dielectric constants of 
superlattices using the tight-binding method. 

yy 90, 24p IC-90/231 

U.S. Sales Only. 


Using the Wigner-Eckart theorem we have deduced 
formulae for momentum matrix elements in the tight- 
binding approach in terms of some parameters. For Ill- 


V compound semiconductors some explicit expres- 
sions have been obtained with four parameters. These 
parameters can be determined by comparing the cal- 
culated values of electrical or optical constants with 
their corresponding experimental values. The formulae 
have been applied to calculation of the imaginary part 
of the dielectric constant for a monolayer superlattice 
Ga(sub 0.47)in(sub 0.53)As/InP (110). (author). 8 refs, 
4 figs, 1 tab. (Atomindex citation 22:017458) 


157,166 

DE91617790/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
taly). 

Cluster approximation for the transfer-matrix 

method. 

A. Surda. Aug 90, 35p IC-90/253 

U.S. Sales Only. 


A cluster approximation for the transfer-method is for- 
mulated. The calculation of the partition function of lat- 
tice models is transformed to a nonlinear mapping 
problem. The method yields the free energy, correla- 
tion functions and the phase diagrams for a large class 
of lattice models. The high accuracy of the method is 
exemplified by the calculation of the critical tempera- 
ture of the Ising model. (author). 14 refs, 2 figs, 1 tab. 
(Atomindex citation 22:017459) 


157,167 

DE91617799/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
italy). 

Transit time for resonant > 

G. Garcia Calderon, and A. Rubio. Sep 90, 22p IC- 

90/261 

U.S. Sales Only. 


This work considers properties of the partial widths in 
one dimensional elastic resonant tunneling in order to 
propose a transit-time (tau)(sub tr) = (h/2(pi))/ 
((Gamma)(sub n)T(sup res)) where (Gamma)(sub n) is 
the elastic width and T(sup res) the transmission coef- 
ficient at resonance energy. This time is interpreted as 
an average over the resonance energy width. It is 
shown that the tunneling current density integrated 
across a sharp resonance is inversely proportional to 
(tau)(sub tr). This transit time may be much larger than 
the values predicted by other definitions. (author). 20 
refs. (Atomindex citation 22:017469) 


157,168 
DE91618099/GAR 
International Centre for Theoretical Physics, Trieste 
(Italy). 

Orbitals, correlation, valencies in high-Tc super- 
conductors. 

D. |. Khomskii. Sep 90, 29p IC-90/266 

U.S. Sales Only. 


PC A03/MF A01 


The survey is given of certain properties of high-Tc su- 
perconductors connected with the details of their elec- 
tronic structure such as the kind of orbitals involved 
and the degree of correlation. Special attention is paid 
to the properties of cuprates at high doping level. The 
problem whether there exists a ‘Mott transition” at 
high electron or a hole concentration is discussed. We 
also discuss physical factors (d-p Coulomb interaction, 
orbital mixing) leading to the partial occupation of 
copper d(sub x(sup 2))-orbital. In particular we show 
that in localized picture (x(sup 2)-y(sup 2)) and z(sup 
2)-levels in La(sub 2-x)Sr(sub x)CuO(sub 4) may cross 
at x approx. 0.4 which may be responsible for a 
marked change of many properties at this doping. The 
possible role of x(sup 2)-electrons in pairing is dis- 
cussed in connection with some recent experiments. 
(author). 28 refs, 6 figs, 1 tab. (Atomindex citation 
22:017921) 


187,169 

N91-24499/6/GAR PC A03/MF A01 
Texas Univ. at Austin. Dept. of Electrical and Comput- 
er Engineering. 

Analysis and Characterizations of Planar Trans- 
mission Structures and Components for Super- 
conducting and Monolithic Integrated Circuits. 
Final Report, 1 Oct. 1989 - 12 Nov. 1990. 

T. Itoh. 5 Jun 91, 21p NAS 1.26:188213, NASA-CR- 
188213 

Contracts NCC3-192, N00014-89-J-1006 


The analysis and modeling of superconducting planar 
transmission lines were performed. Theoretically, the 
highest possible Q values of superconducting micros- 





trip line was calculated and, as a result, it provided the 
Q value that the experiment can aim for. As an effort to 
search for a proper superconducting transmission line 
structure, the superconducting microstrip line and co- 
planar waveguide were compared in terms of loss 
characteristics and their design aspects. Also, the re- 
search was expanded to a superconducting coplanar 
waveguide family in the microwave packaging environ- 
ment. Theoretically, it was pointed out that the sub- 
strate loss is critical in the superconducting transmis- 
sion line structures. 


157,170 

N91-24912/8/GAR PC A03/MF A01 
Florida Inst. of Tech., Melbourne. Dept. of Physics and 
Space Science. 

Improvement of Program to Calculate Electronic 
Properties of Narrow Band GAP Materials. 

Final Summary Report, 15 Jun. 1989 - 15 Jun. 1991. 

J. D. Patterson, and W. Abdelhakiem. 15 Jun 91, 31p 
NAS 1.26:188212, NASA-CR-188212 

Contract NAG8-781 


The program was improved by reprogramming it so it 
will run on both a SUN and a VAX. Also it is easily 
transportable as it is on a disk for use on a SUN. A 
computer literature search resulted in some improved 
parameters for He age sg and a table of param- 
eters for Hg(1-x)Zn(x)Te. The effects of neutral de- 
fects were added to the program, and it was found, as 
expected, that they contribute very little to the mobility 
at temperatures of interest. The effect were added of 
varying the following parameters: dielectric constants, 
screening parameters, disorder energies, donor and 
acceptor concentrations, momentum matrix element, 
different expressions for energy gap, and transverse 
effective charge. 


157,171 

PATENT-4 987 339,PAT-APPL-7-Ni&t 8@8ilable NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Enhanced Single Layer Multi-Color or Luminescent 
Display with Coactivators. 

Patent. 

J. B. Robertson. Filed 13 Apr 89, patented 22 Jan 
91, 9p N91-21911/3, PAT-APPL-7-338 379 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is an enhanced single layer, multi-color 
luminescent display comprising an insulator substrate 
and a single layer of host material having a smooth, flat 
top surface deposited thereon that hosts one or more 
different activators, therein forming a pattern of select- 
ed and distinctly colored phosphor areas which may 
be — red, and blue respectively in the single layer 
of host material. Transparent electrical conductor 
means may be provided for subjecting selected areas 
of the pattern of colored phosphor areas to an electric 
field thereby forming a multi-color, single layer electro- 
luminescent display. A coactivator such as a phosphor 
may be selectively introduced into one or more of the 
phosphor areas and to enhance the brilliance of the 
color or colors of the one or more selected phosphor 
areas without changing the electric field. A method of 
forming a multi-color luminescent dispiay includes the 
steps of depositing on an insulator substrate, a single 
layer of host material with the properties to host vary- 
ing quantities of different activators and a common ac- 
tivator into selected areas of said single layer of host 
material as by thermal diffusion or ion implantation to 
form a pattern of phosphor areas and of selectively 
enhanced colors in said single layer of host material. 


157,172 

PB91-222893/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Relativistic Effects in EXAFS and XANES. 

R. J. Blake. Oct 90, 10p DL/SCI/P729T 


The paper focuses on the ways in which relativity 
modifies the various terms which enter into the theo- 
retical description of the absorption spectrum, present- 
ing results for the L edges of bulk Pt. The calculated 
spectra illustrate that there are significant relativistic 
effects for systems containing heavy elements. The 
precise impact of these effects will need to quantified 
in the context of a full structural characterization. Rela- 
tivistic group theory will need to be included to speed 
up the computations, extending the energy range and 
converging the calculations of the cluster densities of 


states both in cluster size and in numbers of angular 
momentum partial waves. The large imaginary ener- 
gies included in the calculation of the spectra simulate 
lifetime effects but take no account of the onset of oc- 
cupied and therefore inaccessible states below the 
Fermi energy. The calculation of the Lorentz broad- 
ened final states thus includes contributions from 
states below the Fermi energy this deficiency will have 
to be rectified before it is possible to comment on the 
relative abundance of unoccupied states of different 
character in the vicinity of the Fermi energy. 
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PB91-222919/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Breadth and Shape of Instrumental Line Profiles 
for the 9.1 High Resolution Powder Diffractometer. 
J. |. Langford, R. J. Cernik, and D. Louer. Dec 90, 
18p DL/SCI/P733E 

Prepared in cooperation with Birmingham Univ. (Eng- 
land). School of Physics and Space Research, and 
Rennes-1 Univ. (France). 


The instrumental resolution function for the Daresbury 
9.1 high resolution powder diffractometer has been 
measured as a function of wavelength, slit widths and 
specimen geometry. It has been demonstrated that 
the effects of size and strain from the sample of an- 
nealed barium fluoride used for the reference material 
were negligible and that it is a suitable reference mate- 
rial for studying instrumental broadening. The results 
of considering the angular dependence of the Lorenti- 
zian and Gaussian components of the integral 
breadths of instrumental line profiles are in excellent 
agreement with those predicted by the receiving-slit 
width and the known wavelength spread in the incident 
beam. The measured instrumental resolution function 
was found to be dependent on the slit dimensions at 
low and intermediate angles, and to be dominated by 
the effects of angular dispersion at higher angles. The 
line shapes are predominently Gaussian at low angles 
and for a flat sample tend to a pure Lorentzian shape 
at 180 deg. The line profiles for a capillary sample are 
similar at low and intermediate angles and tend to an 
intermediate Gaussian/Lorentzian form at high angles. 
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PB91-223016/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Development of Synchrotron X-ray Area Detec- 
tors for Studying High Pressure Phase Transitions. 
R. J. Cernik, S. M. Clark, A. M. Deacon, C. J. Hail, 
and P. Pattison. Apr 91, 14p DL/SCI/P749E 
Prepared in cooperation with Edinburgh Univ. (Scot- 
land). Dept. of Physics. 


Two detector systems are currently being developed 
for use with high pressure cells on beamline 9 at 
Daresbury Laboratory. The first is a television area x- 
ray camera which is used for rapid alignment and 
specimen characterization. The second is an imaging 
plate system which is being developed to obtain accu- 
rate integrated intensities from small volume powder 
samples. The television detector has been used to de- 
termine lattice parameters to an accuracy of 0.001 A. 
The measured intensities compare well with data from 
the same specimen collected on film. The imaging 
plate system was used in the same configuration as 
the television detector and the film. The specimens 
studied were La2CuO4 and InSb. The early results 
from this detector show a great deal of promise espe- 
cially in the low photon flux region which is essential 
for determining accurate intensities from weak Debye- 
Scherrer rings. A radial integration program for sum- 
ming over the whole diffraction range is being devel- 
oped. 
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AD-A236 502/1/GAR PC A04/MF A01 
California Inst. of Tech., Pasadena. Div. of Engineering 
and Applied Science. 
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PHYSICS 
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Linear Stability of a Two-Phase Process In’ 
Steadi eeloaeeemeny ae 


ical rep 
. Fried. Apr 91, 63p Rept no. TR-4 
Contract N00014-90-J-1871 


This work investigates the linear stability of an anti- 
lane shear motion which involves a planar phase 
indary in an arbitrary element of a wide class of 
nonelliptic ized neo-Hookean materials which 
have two distinct elliptic phases. It is shown, via a 
normal mode analysis, that, in the absence of inertial 
effects, such a process is linearly unstable with re- 
spect to a large class of disturbances if and only if the 
kinetic response function-a constitutively supplied 
entity which gives the normal velocity of a phase 
boundary in terms of the driving traction which acts on 
it or vice versa-is locally decreasing as a function of 
appropriate argument. An alternate analysis, in 
which the linear stability problem is recast as a func- 
tional equation for the interface position, allows the 
interface to be tracked subsequent to perturbation. A 
particular choice of the initial disturbance is used to 
show that, in the case of an unstable response, the 
morphological character of the phase boundary 
evolves to qualitatively resemble the plate-like struc- 
tures which are found in displacive solid-solid phase 
transformations. In the presence of inertial effects a 
combination of normal mode and analyses are 
used to show that the condition which is necessary 
and sufficient for instability with respect to the relevant 
class of perturbations in the absence of inertia remains 
necessary for the entire class of perturbations and suf- 
ficient for all but a very special, and physically unrealis- 
tic, subclass of these perturbations. The linear stability 
of the relevant process , therefore, entirely 
upon the transformation kinetics intrinsic to the kinetic 
response function. 


157,176 
AD-A236 889/2/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. 

of the Near Tip Field during Transient 
Elast Crack Growth. 


L. B. Freund, and A. J. Rosakis. Apr 91, 33p 
Contract N00014-90-J-4051 


The process of dynamic crack growth in a nominally 
elastic material under conditions of plane strain or 
plane stress is considered. Of particular concern is the 
influence of the transient nature of the process on the 
stress field in the immediate vicinity of the crack tip 
during nonsteady growth. Asymptotically, the crack tip 
stress field is square root singular at the crack tip, with 
the angular variation of the singular field depending 
weakly on the instantaneous crack tip speed and with 
the instantaneous stress intensity factor being a scalar 
multiplier of the singular field. However, for a material 
practice at a small distance from the moving crack, the 
local stress field depends not only on instantaneous 
values of crack speed, stresses and stress intensity 
factor, but also on the past history of these time-de- 
pendent quantities. Within some small region near the 
tip, the two dimensional elastic field must give way to 
region of inelastic deformation. If this inelastic zone is 
completely surrounded by a stress intensity factor 
field, then it is assumed that fracture will begin when 
the value of stress intensity factor has been increased 
to a material specific value, the fracture toughness of 
the material. When the stress intensity factor idea is 
applied to the case of a through the thickness cracking 
of plates, the restrictions become more severe if the 
process is associated with a two dimensional state of 
plane stress. 
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AD-A236 975/9/GAR PC A05/MF A01 
ee and Associates, Inc., West Lafay- 
ette, IN. 

Reaction Rate Engineering Models of Fatigue 
Crack Growth. 

Final rept. 

F. Kozin, and J. L. Bogdanoff. 15 Apr 91, 91p 
AFOSR-TR-91-0514, 

Contract F49620-90-C-0059 


A macro model is presented of fatigue cracks growth 
(FCG) in a thin center crack panel of polycrystalline 
ductile metal subject to an axial periodically varying 
tensile load. The macro model is base upon a funda- 
mental micro result from reaction rate theory. The de- 
terministic version of this model ies to the mean 
time to reach a given crack length. Variability is intro- 
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duced at the macro level to produce a probabilistic ver- 
sion. The parameters of this physically based model 
are directly related to the physical properties of the 
material, the temperature T, and the load. The form of 
the periodic load and T are important quantities in pre- 
dicting crack growth. Analysis of FCG data for periodi- 
cally varying loads reveals that three material param- 
eters are required. The minimum amount testing re- 
quired for predictive purposes is also discussed as is 
an interesting method for accelerating tests. Because 
of the physical basis of the model, it provides new in- 
sight into the FCG process. 


157,178 

DE$0000828/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Simulation of mechanical deformation via none- 
quilibrium molecular dynamics. 

W. G. Hoover, C. G. Hoover, |. F. Stowers, A. J. De 
Groot, and B. Moran. Aug 89, 30p UCRL-101903, 
CONF-8908158-2 

Contract W-7405-ENG-48 

Conference on microscopic simulation of complex 
flows, Brussels (Belgium), 21-25 Aug 1989. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We are developing two- and three-dimensional pair- 
force and embedded-atom simulations of mechanical 
deformation processes --- indentation, machining, and 
inelastic ballistic-impact collisions --- related to current 
nanometer machining practice. Here we describe 
these problems and their implementation using both 
mainframe and parallel-processor computers. 11 refs., 
3 figs. (ERA citation 15:001067) 
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DE$1009930/GAR 

Oak Ridge National Lab., TN. 
Applications of a 2-D moving finite element formu- 
lation to elastic/viscoplastic dynamic fracture 


PC A03/MF A01 


analysis. 

J. C. Thesken, B. R. Bass, and J. S. Parrott. 1991, 
17p CONF-910817-10 

Contract AC05-840R21400 

International conference on structural mechanics in re- 
actor technology (11th), Tokyo —— 18-23 Aug 
1991 i by Department of Energy, Washing- 
ton, DC. 


Current efforts to resolve the near crack tip fields in 
elastic/viscoplastic materials using finite element 
methods have failed to achieve a finite non-zero 
energy flow to the crack tip. Motivated by these difficul- 
ties, a moving element formulation incorporating a 
variable order singular element to enhance the local 
crack tip description is presented. The moving mesh 
zone is embedded in a finite global mesh to provide a 
functional tool for the analysis of dynamic crack 
rowth experiments. The necessary elasto-dynamic 
ormulations have been previously implemented in a 
transient finite element program DYNCRACK and 
checked against known analytical solutions. These re- 
sults have encouraged an attempt to include Perzyna’s 
elastic-viscoplastic model in the formulation. However, 
the introduction of non-linear history dependent mate- 
rial behavior into a moving element scheme requires a 
method to interpolate related field quantities to new 
Gauss point positions for each time step. The following 
summary of numerical procedures outlines the ap- 
proach taken to develop a transient elastic/viscoplas- 
tic moving finite element formulation. Results for a 
standard test problem are then compared to those ob- 
tained using the nodal relaxation technique. Further 
development of the code is discussed with respect to 
applications to dynamic fracture experiments. 


157,180 
N91-24239/6/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 


) 
Rockwell International, Canoga Park, CA. Rocketdyne 
Div. 


Structural a Attenuation Optimi- 
zation Via Non-Obstructive Particle Damping. 

H. V. Panossian. Oct 90, 9p 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 63-71. 


A novel passive vibration damping technique that is re- 
ferred to as non-obstructive particle damping (NOPD) 
is presented. The NOPD technique consists of making 
small diameter holes (or cavities) at appropriate loca- 
tions in a non-obstructibe manner inside the main load 
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path of a vibrating structure without affecting its mass, 
and filling these holes to appropriate levels with parti- 
cles yielding the maximum damping effectiveness for 
the desired mode or modes. Powders, spherical, me- 
tallic, non-metallic or liquid particles (or mixtures) with 
different densities, viscosities, and adhesive or cohe- 
sive characteristics can be used. Damping optimiza- 
tion can be carried out by selecting the location and 
size of cavities, based on modal analysis, and by filling 
the holes to appropriate levels with the right kind of 
particles, those having such relative sizes with respect 
to the cavities and that yield the optimal damping ef- 
fectiveness. Experimental modal surveys were per- 
formed on damping various structures, and computer 
simulations were run on acoustic attenuation by using 
the NOPD technique. The results of these tests and 
analyses are presented and briefly discussed. Heuris- 
tic evaluations are made that address the advantages 
and limitations of NOPD and potential applications in 
military and industrial structures. 


157,181 
N91-24308/9/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
02 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Overview of the Fatigue/Fracture/Life Working 
Group Program at the Lewis Research Center. 
M. A. Mcgaw. Apr 89, 3p 
In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 1-3. 


Constitutive and life prediction models are developed 
and verified for materials typically used in hot gas path 
components of reusable space propulsion systems 
over the range of relevant operating environments. 
The efforts were centered on the development of 
crack initiation life prediction methods, while the ef- 
forts of a counterpart group were centered on the de- 
velopment of cyclic crack propagation life prediction 
methods. The complexion of the active tasks are pre- 
sented. A significant new task started this year will in- 
corporate the various material constitutive and life pre- 
diction models developed in this program into a com- 
prehensive creep-fatigue damage analysis and life as- 
sessment computer code. The program will function as 
a postprocessor to general structural analysis pro- 
grams (such as finite element or boundary element 
codes) using the output of such analyses (stress, 
strain, and temperature fields as functions of time) as 
the input to the damage analysis and life assessment 
code. The code will be designed to execute on engi- 
neering/scientific workstations and will feature a win- 
dowing, mouse-driven user interface. Current plans 
call for the code to be finished and made available for 
use in mid 1991. 


157,182 
N91-24309/7/GAR 

(Order as N91-24307/1/GAR, PC we 3 
Pratt and Whitney Aircraft Group, East Hartford, CT. 


Application of os py Damage Accumulation Life 
Prediction Model to High Temperature Compo- 


nents. 

R. S. Nelson. Apr 89, 11p 

Contract NAS3-23288 

In NASA. Lewis Research Center, Structural Integrity 
et of Reusable Space Propulsion Systems 
p 5-15. 


A high temperature, low cycle fatigue life prediction 
method was developed. This method, Cyclic Damage 
Accumulation (CDA), was developed for use in predict- 
ing the crack initiation lifetime of gas turbine engine 
materials, but it can be applied to other materials as 
well. The method is designed to account for the effects 
on creep-fatigue life of complex loading such as ther- 
momechanical fatigue, hold periods, waveshapes, 
mean stresses, multiaxiality, cumulative damage, coat- 
ings, and environmental attack. Several features of 
this model were developed to make it practical for ap- 
plication to actual component analysis, such as the 
ability to handle nonisothermal loading (including 

F), arbitrary cycle paths, and multiple damage 
modes. The CDA life prediction model was derived 
from extensive specimen tests conducted on cast 
nickel-base superalloy B1900 + Hf. These included 
both monotonic tests (tensile and creep) and strain- 
controlled fatigue experiments (uniaxial, biaxial, TMF, 
mixed creep-fatigue, and controlled mean stress). Ad- 
ditional specimen tests were conducted on wrought 
INCO 718 to verify the applicability of the final CDA 
model to other high-temperature alloys. The model will 


be available to potential users in the near future in the 
form of a FORTRAN-77 computer program. 
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N91-24310/5/GAR 
(Order as N91-24307/1/GAR, PC ne o2) 


pat Technologies Research Center, East Hartford, 


Notched Fatigue of Single Crystal PWA 1480 at 

Turbine Attachment Temperatures. 

a Meyer, D. M. Nissley, and G. A. Swanson. Apr 
, 7p 

Contract NAS3-23939 

In NASA. Lewis Research Center, Structural Integrity 

— ied of Reusable Space Propulsion Systems 

p 17-23. 


The focus is on the lower temperature, uncoated and 
notched features of gas turbine blades. Constitutive 
and fatigue life prediction models applicable to these 
regions are being developed. Fatigue results are pre- 
sented which were obtained thus far. Fatigue tests are 
being conducted on PWA 1480 single crystal material 
using smooth strain controlled specimens and three 
different notched specimens. Isothermal fatigue tests 
were conducted at 1200, 1400, and 1600 F. The bulk 
of the tests were conducted at 1200 F. The strain con- 
trolled tests were conducted at 0.4 percent per second 
strain rate and the notched tests were cycled at 1.0 
cycle per second. A clear orientation dependence is 
observed in the smooth strain controlled fatigue re- 
sults. The fatigue lifes of the thin, mild notched speci- 
mens agree fairly well with this smooth data when 
elastic stress range is used as a correlating parameter. 
Finite element analyses were used to calculate notch 
stresses. Fatigue testing will continue to further ex- 
plore the trends observed thus far. Constitutive and life 
prediction models are being developed. 
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N91-24314/7/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A02) 


General Electric Co., Cincinnati, OH. 

Elevated Temperature Crack Growth. 

K. S. Kim, and R. H. Vanstone. Apr 89, 8p 

In NASA. Lewis Research Center, Structural Integrity 
~ _ of Reusable Space Propulsion Systems 
p 45- 


Alloy 718 crack growth experiments were conducted 
to assess the ability of the selected path-independent 
(P-l) integrals to describe the elevated temperature 
crack growth behavior. These tests were performed on 
single edge notch (SEN) specimens under displace- 
ment control with multiple extensometers to monitor 
the specimen and crack mouth opening displacement 
(CMOD). The displacements in these tests were suffi- 
ciently high to induce bulk cyclic inelastic deformation 
of the specimen. Under these conditions, the linear 
elastic fracture mechanics (LEFM) parameter K does 
not correlate the crack growth data. The experimental- 
ly measured displacement gradients at the end of 
specimen gage length were used as the boundary con- 
ditions in elastic-plastic finite element method (FEM) 
analyses. These analyses were performed with a node 
release approach using CYANIDE, a GEAE FEM code, 
which included a gap element which is capable of effi- 
ciently simulating crack closure. Excellent correlation 
was obtained between the experimentally measured 
and predicted variation of stress and CMOD with crack 
length and the stress-CMOD loops for Alloy 718 tests 
conducted at 538 C. This confirmed the accuracy of 
the FEM crack growth simulation approach. The ex- 
perimentally measured crack growth rate data corre- 
lated well the selected P-| integrals. These investiga- 
tions have produced significant progress in developing 
P-I integrals as non-linear fracture mechanics param- 
eters. The results suggest that this methodology has 
the potential of accurately describing elevated temper- 
ature crack growth behavior under the combined influ- 
ence of thermal cycling and bulk elastic-inelastic de- 
formation states. 
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N91-24315/4/GAR 
(Order as N91-24307/1/GAR, PC aia t-4 


Toledo Univ., OH. 





Analysis of Damage in MMC Components Using an 
Internal State Variable Model. 

V. K. Arya. Apr 89, 5p 

In NASA. Lewis Research Center, Structural Integrity 
= ted of Reusable Space Propulsion Systems 
p 53- 


A metal-matrix composite (MMC) model was devel- 
oped which includes the concept of damage evolution. 
The evolution of damage is assumed to be governed 
by a Kachanov-type equation. This viscoplastic 
damage model was implemented in the finite element 
code, MARC. Both uniaxial (creep) and multiaxial (an 
internally pressurized thick-walled cylinder) problems 
were analyzed using this implementation. Some pre- 
liminary results are presented which consider mono- 
tonic (constant) loadings. The creep curves including 
damage for four fiber orientations are presented. As 
expected, the minimum creep occurs when load is ap- 
plied in a direction parallel to the fibers. The tangential 
Strains at the inner radius of a thick-walled MMC-cylin- 
der for four fiber orientations are shown with damage 
included. The cylinder exhibits the maximum creep re- 
sistance when the fibers are oriented in the circumfer- 
ential direction, perpendicular to the axis of the cylin- 
der. Time-to-failure for the thick-walled cylinder for the 
same fiber orientation angles is also shown. As ex- 
pected, the life of the cylinder can be increased by ori- 
entating the fibers in the circumferential direction, per- 
pendicular to the axis of the cylinder. The results, al- 
though qualitative, indicate that significant benefits in 
creep-resistance and service life can be achieved by 
using MMC materials as structural materials for high- 
temperature design. 


157,186 
N91-24328/7/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 


A02) 
Southwest Research Inst., San Antonio, TX. 
Approximate Methods Approach to Probabilistic 
Structural Analysis. 
R. C. Mcclung, H. R. Millwater, Y. Wu, B. H. Thacker, 
and O. H. Burnside. Apr 89, 7p 
In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 145-151. 


A major research and technology program in Probabi- 
listic Structural Analysis Methods (PSAM) is currently 
being sponsored by the NASA Lewis Research Center 
with Southwest Research Institute as the prime con- 
tractor. This program is motivated by the need to accu- 
rately predict structural response in an environment 
where the loadings, the material properties, and even 
the structure may be considered random. The heart of 
PSAM is a software package which combines ad- 
vanced structural analysis codes with a fast probability 
integration (FPI) algorithm for the efficient calculation 
of stochastic structural response. The basic idea of 
PAAM is simple: make an approximate calculation of 
system response, including calculation of the associat- 
ed probabilities, with minimal computation time and 
cost, based on a simplified representation of the ge- 
ometry, loads, and material. The deterministic solution 
resulting should give a reasonable and realistic de- 
scription of performance-limiting system responses, al- 
though some error will be inevitable. If the simple 
model has correctly captured the basic mechanics of 
the system, however, including the proper functional 
dependence of stress, frequency, etc. on design pa- 
rameters, then the response sensitivities calculated 
may be of significantly higher accuracy. 


157, 187 
N91-24329/5/GAR 

(Order as N91-24307/1/GAR, PC a 
Southwest Research Inst., San Antonio, TX. 
Probabilistic Boundary Element Method. 
T. A. Cruse, and S. T. Raveendra. Apr 89, 6p 
In NASA. Lewis Research Center, Structural Integrity 
and Durability of Reusable Space Propulsion Systems 
p 153-158. 


The purpose of the Probabilistic Structural Analysis 
Method (PSAM) project is to develop structural analy- 
sis capabilities for the design analysis of advanced 
space propulsion system hardware. The boundary ele- 
ment method (BEM) is used as the basis of the Prob- 
abilistic Advanced Analysis Methods (PADAM) which 
is discussed. The probabilistic BEM code (PBEM) is 
used to obtain the structural response and sensitivity 
results to a set of random variables. As such, PBEM 
performs analogous to other structural analysis codes 


such as finite elements in the PSAM system. For linear 
— unlike the finite element method (FEM), the 

EM governing equations are written at the boundary 
of the body only, thus, the method eliminates the need 
to model the volume of the body. However, for al 
body force problems, a direct condensation of the gov- 
erning equations to the boundary of the body is not 
possi om and therefore volume modeling is generally 
required. 


157,188 
N91-24330/3/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 


02) 
ea International, Canoga Park, CA. Rocketdyne 
iv. 


Composite Load Spectra for Select Space Propul- 
sion Structural its. 

H. Ho, J. F. Newell, and R. E. Kurth. Apr 89, 8p 
Contract NAS3-24382 

In NASA. Lewis Research Center, Structural Integrity 
me awed of Reusable Space Propulsion Systems 
p 159-166. 


The objective of the Composite Load Spectra (CLS) 
project is to build a knowledge based system to syn- 
thesize probabilistic loads for selected space propul- 
sion engine components. The knowl based 
system has a load expert system module and a load 
calculation module. The load expert system provides 
load information and the load calculation module gen- 
erates the probabilistic load distributions. The engine 
loads are divided into 4 broad classes: the engine in- 
dependent loads, the engine system dependent load, 
the component local independent loads and the com- 
_— loads. These classes are defined and illustrat- 


157,189 
N91-24332/9/GAR 
(Order as N91-24307/1/GAR, PC — a 
02 


Northwestern Univ., Evanston, IL. 

Probabilistic Finite Elements for Fracture and Fa- 

Le Analysis. 
. K. Liu, T. Belytschko, M. Lawrence, and G. H. 

Besterfield. Apr 89, 15p 

In NASA. Lewis Research Center, Structural Integrity 

_ aaa of Reusable Space Propulsion Systems 

p 181-195. 


The fusion of the probabilistic finite element method 
(PFEM) and reliability analysis for probabilistic fracture 
mechanics (PFM) is presented. A comprehensive 
method for determining the probability of fatigue failure 
for curved crack growth was developed. The criterion 
for failure or performance function is stated as: the fa- 
So life of a component must exceed the service life 
of the component; otherwise failure will occur. An en- 
riched element that has the near-crack-tip singular 
strain field embedded in the element is used to formu- 
late the equilibrium equation and solve for the stress 
intensity factors at the crack-tip. Performance and ac- 
curacy of the method is demonstrated on a classical 
mode 1 fatigue problem. 


157,190 
N91-24333/7/GAR 

(Order as N91-24307/1/GAR, PC Ato) 
Sverdrup Technology, Inc., Cleveland, OH. 
Probability of Failure and Risk Assessment of Pro- 
ne Structural Components. 

. C. Shiao. Apr 89, 12p 

In NASA. Lewis Research Center, Structural Integrity 
py i of Reusable Space Propulsion Systems 
p 197-208. 


The probabilistic structural analysis method (PSAM) 
was developed to analyze the effects of fluctuating 
loads, variable material properties, and uncertain ana- 
lytical models especially for high performance struc- 
tures such as the Space Shuttle Main Engine turbo- 
pump blades. Risk is calculated after expensive serv- 
ice experience. However, probabilistic structural analy- 
sis provides a rational alternative method to quantify 
uncertainties in the structural performance and durabil- 
ity. NESSUS (Numerical Evaluation of Stochastic 
Structures Under Stress) was developed as a probabi- 
listic structural analysis computer code which inte- 
grates finite element methods and reliability algo- 
rithms, capable to predicting the probability distribu- 
tions of structural response variables such as stress, 
displacement, natural frequencies, and buckling loads. 
This computer code is detailed. 


157,193 
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N91-24334/5/GAR 
(Order as N91-24307/1/GAR, PC A12/MF 
A 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Overview of Aerothermodynamic Loads Definition 


Study. 

R. E. Gaugler. Apr 89, 6p 

In Its Structural Integrity and Durability of Reusable 
Space Propulsion Systems p 209-214. 


Over the years, NASA has been conducting the Ad- 
vanced Earth-to-Orbit (AETO) Propulsion Technology 
Program to provide the knowledge, understanding, 
and design that will allow the develop- 
ment of advanced Earth-to-orbit propulsion systems 
with high performance, extended service life, automat- 
ed operations, and diagnostics for in-flight health mon- 
itoring. The objective of the Aerothermodynamic 
Loads Definition Study is to develop methods to more 
accurately predict the operating environment in AETO 
Julsion systems, such as Space Shuttle Main 
Engine (SSME) powerhead. approach taken con- 
sists of 2 parts: to modify, apply, and disseminate ex- 
isting computational fluid dynamics tools in response 
to current needs and to develop new technology that 
will enable more accurate computation of the time 
and unsteady aerothermodynami i 
IME powerhead. software tools are detailed. 
ignificant progress was made in the area of turboma- 
chinery, where there is an overlap between the AETO 
bi and research in the aeronautical gas turbine 


157,192 

N91-24636/3/GAR PC AO5/MF A01 

Finite Element Factory, Sunnyvale, CA. 

Mhost Finite Element Program: 3-D Inelastic Analy- 

sis Methods for Hot Section Components. Volume 
: Theoretical Manual. 


1: 
Final Report. 

S. Nakazawa. May 91, 77p NAS 1.26:182205, NASA- 
CR-182205 

Contract NAS3-23697 


Formulations and algorithms implemented in the 
MHOST finite element program are discussed. The 
code uses a novel co of the mixed iterative solu- 
tion technique for the efficient 3-D computations of tur- 
bine engine hot section components. The general 
framework of variational formulation and solution algo- 
rithms are discussed which were derived from the 
mixed three field Hu-Washizu principle. This formula- 
tion enables the use of nodal interpolation for coordi- 
nates, displacements, strains, and stresses. Algorith- 
mic description of the mixed iterative method includes 
variations for the quasi static, transient dynamic and 
pec analyses. The global-local analysis procedure 
referred to as the subelement refinement is developed 
in the framework of the mixed iterative solution, of 
which the detail is presented. The numerically integrat- 
ed isoparametric elements implemented in the frame- 
work is discussed. Methods to filter certain parts of 
strain and project the element discontinuous quantities 
to the nodes are developed for a family of linear ele- 
ments. Integration algorithms are described for linear 
and nonlinear equations included in MHOST program. 


157,193 

N91-24659/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Li ization of Aeroelastic Modes in Mistuned 
High-E: Tu 


rbines. 
C. Pierre, T. E. Smith, and D. V. Murthy. 1991, 37p 
NAS 1.15:104445, ICOMP-91-11, NASA-TM-104445 
Contracts NAS3-25266, NAG3-1163 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by Aiaa, 
Sae, Asme, and the American Society for Electrical 


. Engineers. 


The effects of blade mistuning on the aeroelastic vi- 
bration characteristics of high energy turbines are in- 
vestigated, using the first stage of the oxidizer turbo- 
pump in the Space Shuttle Main Engine as an exam- 
ple. A model aeroelastic analysis procedure is used in 
concert with a linearized unsteady aerodynamic theory 
that accounts for the effects of blade thickness, 
camber, and steady loading. Extreme sensitivity of the 
dynamic characteristics of mistuned rotors is demon- 
strated. In particular, the aeroelastic modes become 
localized to a few blades, possibly leading to rogue 
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blade failure, and the locus of the aeroelastic eigenva- 
lues loses its structure when small mistunings (of the 
order present in actual rotors) are introduced. Pertur- 
bation analyses that yield physical insights into these 
phenomena are presented. A powerful but easily cal- 
culated stochastic sensitivity measure that allows the 
global prediction of mistuning effects is developed. 


157,194 

N91-24660/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Modeling of Crack Bridging in a Unidirectional 
Metal Matrix Composite. 

L. J. Ghosn, P. Kantzos, and J. Telesman. May 91, 
22p NAS 1.15:104355, E-6142, NASA-TM-104355 


The effective fatigue crack driving force and crack 
opening profiles were determined analytically for fa- 
tigue tested unidirectional composite specimens ex- 
hibi ing fiber bridging. The crack closure pressure due 
to bridging was modeled using two approaches; the 
fiber pressure model and the shear lag model. For both 
closure models, the Bueckner weight function method 
and the finite element method were used to calculate 
crack opening displacements and the crack driving 
force. The predicted near crack tip opening profile 
agreed well with the experimentally measured profiles 
for single edge notch SCS-6/Ti-15-3 metal matrix 
composite specimens. The numerically determined ef- 
fective crack driving force, Delta K(sup eff), was calcu- 
lated using both models to correlate the measure 
crack growth rate in the composite. The calculated 
Delta K(sup eff) from both models accounted for the 
crack bridging by showing a good agreement between 
the measured fatigue crack growth rates of the bridged 
composite and that of unreinforced, unbridged titanium 
matrix alloy specimens. 


157,195 

PBS1-218891/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Input Mobilities and Power Flows or Edge-Excited, 
Semi-infinite Plates. 

C. Kauffmann. c1991, 32p REPT-91-19 

Presented at the meeting of the Acoustical Society of 
America (121st), Baltimore, MD., April 29-May 3, 1991. 


The basis of the paper is a paper by E. Eichler (J. 
Acoust. Soc. Am. 36, 344-348 (1964)), which contains 
an analysis of the response of a semi-infinite thin plate, 
excited by a time-harmonic load applied at a stud of 
finite width attached to the edge, the remainder being 
free. Eichler used spatial Fourier transforms in the 
edge direction to obtain closed form integral expres- 
sions for the plate response. The present paper pro- 
vides full details of the analysis (some of them not pre- 
viously published) and presents new expressions for 
the input power fed into the plate. Numerical results 
covering a wide range of ka are presented, allowing for 
a simple physical interpretation in three cases: (1) ka 
<< 1: point excitation, (2) ka -> infinity: line (or beam 
mode) excitation, and (3) ka = 0(1): interference ef- 
fects at intermediate frequencies, that are also present 
in the simple acoustical analogy of a baffled piston. 
(Copyright (c) 1991 by Faculty of Technical Mathemat- 
ics and Informatics, Delft, The Netherlands.) 


General 
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AD-A236 532/8/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

ation and Analysis of Optical Transition Ra- 
diation at the NPS Linac and its Use for Diagnos- 
tics of Electron Beams. 
Master’s thesis. 
D. M. Caldwell. Jun 90, 81p 


An experimental technique for observing Optical Tran- 
sition Radiation, (OTR), that is both simple and effec- 
tive, is shown. A Macintosh |i computer equipped with 
an image frame grabber board and Image software 
package allows for extensive analysis of the captured 
electron beam spot OTR patterns. The equipment is 
capable of measuring relative intensities to better than 
1% for a constant source image. With beam energies 
of nearly 100 MeV the captured OTR images show an 
une’ ied asymmetry in the beam intensity profile. 
The variations of the beam intensity and shape are 
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shown for nominally steady beam conditions. Using 
Image, integrated signals of the beam spot OTR pat- 
terns for several targets as a function of beam current 
show a linear relationship, thereby creating a tech- 
nique for computing electron beam current. Portions of 
the beam profile with varying percentages of beam 
spot maximum intensity also show a linear relationship 
between beam current and OTR image intensity. A ra- 
diation cone OTR pattern has been observed for the 
NPS linac beam. From the pattern, the Lorentz factor 
for the 100 MeV electrons is observed to be less than 
the computed value, and probably indicates the non- 
collinearity of the electron beam. 


157,197 
AD-A236 633/4/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Onemistry. 
Exact Solution of a Quantum Forced Time-De- 

ndent Harmonic Oscillator. 

echnical rept. 
K. H. Yeon, T. F. George, and C. |. Um. Jun 91, 21p 
Rept no. UBUFFALO/DC/91/TR-51 
Grant N00014-90-J-1193 


The Schrodinger equation is used to exactly evaluate 
the propagator, wave function, energy expectation 
values, uncertainty values and coherent state for a 
harmonic oscillator with a time-dependent frequency 
and an external driving time-dependent force. These 
quantities represent the solution of the classical equa- 
tion of motion for the time-dependent harmonic oscilla- 
tor. 


Fd 
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AD-A236 829/8/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 

Heat Flow Calculations for the Small-Scale Cook- 
off Bomb Test. 

Technical rept. 

D. A. Jones, and R. P. Parker. May 91, 27p MRL-TR- 
91-12, DODA-AR-006-361 


This report describes the temperature distribution 
within the Small-scale Cookoff Bomb(SCB) test appa- 
ratus from both an experimental and theoretical per- 
spective. The two-dimensional finite difference com- 
puter code HEAT is used to predict temperature-time 
profiles at specified positions within an inert filled SCB. 
These predictions are then compared with tempera- 
tures obtained from thermocouple measurements 
made on the test apparatus. The general agreement is 
good and justifies the continued application of HEAT 
to the SCB. Some suggestions for further modifica- 
tions to HEAT are made which would increase the ac- 
curacy of the calculation. 
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AD-A236 836/3/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 
Computational and Experimental Study of Flush 
Heat Sources in Liquids. 

Master’s thesis. 

L. O. Haukenes. Jun 90, 145p 


A numerical investigation of two-dimensional natural 
convection flow and heat transfer from a substrate- 
mounted flush heat source immersed in a liquid-filled 
square enclosure was conducted. The study is rele- 
vant to direct liquid-immersion — of electronic- 
components. A control volume based finite-difference 
model that accounts for conduction heat transfer 
within the substrate and heat source and the coupled 
natural convection in the fluid was utilized. Numerical 
predictions were obtained for a wide range of Rayleigh 
and Prandtl numbers, substrate to fluid and heat 
source to fluid thermal conductivity ratios and other ge- 
ometrical parameters that may be encountered in 
practice. An increase in Rayleigh number lead to more 
—— flow and promoted cooling. No noticeable 
effect on the nondimensional temperature was ob- 
served when changing the Prandt number from 7 to 
100. Little reduction in maximum temperatures was ob- 
served when substrate and component to fluid thermal 
conductivity ratios were increased beyond 10 and 25, 
respectively. Component to substrate width ratio 
change from .25 to .999 resulted in approximately 
linear decrease in the maximum temperature. A com- 
panion experimental study of three-dimensional natu- 
ral convection transport from a flush mounted array of 
heat sources in water was also conducted. Computer 
temperatures compared favorably to appropriate ex- 
perimental data. 


157,200 
AD-A236 919/7/GAR PC A11/MF A02 


City Coll., New York. Dept. of Physics. 

Proceedings of the Annual Day of Scientific Lec- 
tures (17th), and Annual Meeting of the National 
Society of Black Physicists (13th), Held in Baton 
Rouge, LA on March 21-24, 1990. 

Conference proceedings. 

K. Reed. 1 Dec 90, 240p 

Contract N00014-90-J-1523 


No abstract available. 
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AD-A236 942/9/GAR PC A08/MF A01 
Naval Postgraduate School, Monterey, CA. 

Analysis and Synthesis of Radiative Heat Transfer 
in Longitudinal Fins in Free Space and Non-Free 


Space. 

Master’s thesis. 

D. R. Johnson. Jun 90, 158p 

The objective of this thesis is to develop an interactive 
computer program that will analyze and synthesize ra- 
diative heat transfer in longitudinal fins. The analysis 
procedure determines the amount of heat transferred 
from the fin given the fin base temperature, fin dimen- 
sions and thermal properties. The synthesis procedure 
is the converse problems: it determines the size of the 
fin required to dissipate a specified amount of heat 
given the thermal characteristics of the fin. In addition, 
the program is capable of performing the analysis/syn 

thesis of three fin profiles (rectangular, trapezoidal and 
triangular) in two environments (free space and non- 
free space). Free space is considered as the absence 
of external heat sources or interception of the heat dis- 
sipated by the fin whereas non-free space includes the 
effect of external heat sources and neighboring struc- 
tures. A theoretical analysis of heat transfer from radi- 
ating longitudinal fins will be presented along with a 
user oriented computer program. Finally, detailed ex- 
amples will be provided to illustrate the different types 
of problems, profiles and environments. 
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AD-A236 994/0/GAR PC A11/MF A02 
California Univ., Irvine. Dept. of Physics. 

High Flux Neutral Beams. 

Final technical rept. 1 Jul 88-31 Mar 90. 

N. Rostoker, A. Fisher, and J. C. Leader. 31 Mar 90, 


245p 
Contract N00014-88-K-0437 


The purpose was to study the production of intense 
negative ion beams in magnetically insulated diodes, 
and to develop an understanding of this process by 
measuring the ion beam parameters as a function of 
diode and cathode plasma conditions in different mag- 
netically insulated diodes. We tried a coaxial diode, a 
racetrack diode and an annular diode. We used the 
UCI APEX pulse line that has a nominal output of 1MV, 
140kA under matched conditions with a pulse length of 
50 nsec. Negative ion intensity and divergence were 
measured with Faraday-cups and CR-39 track detec- 
tors. Cathode plasma was produced by passive dielec- 
tric cathodes and later, by an independent plasma gun. 
This plasma gun was introduced in order to be able to 
control cathode plasma parameters and production 
time. Negative ion currents had an intensity of a few A/ 
sq. cm with a divergence ranging between a few tenths 
milliradians for an active TiH2 plasma gun and 300 mil- 
liradians for a passive polyethelene cathode. Nega- 
tives ions were usually emitted from a few ‘hot spots’ 
on the cathode surface. These ‘hot spots’ are believed 
to cause transverse electrical fields in the diode gap 
responsible for the beam divergence. Mass spectrom- 
etry measurements showed that the ion beam consists 
of mainly H- ions when using a polyethelene or a TiH2 
cathodes, and mainly of negative carbon ions when 
using a carbon cathode. About 10% of the negative 
ions produced were due to residual gas molecules ad- 
sorbed on the cathode surface. This was checked by 
using a bare aluminum cathode. Negative ion produc- 
tion in the cathode plasma seems to be insensitive to 
the type of diode used. Beam properties on the other 
hand, are of course sensitive to diode geometry. 
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Neutron cross sections: Volume 2, Neutron cross 
section curves. 

V. McLane, C. L. Dunford, and P. F. Rose. 1988, 
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Portions of this document are illegible in microfiche 
products. 


Data is presented only for total (i.e., integrated) reac- 
tion cross sections (and related fission parameters) as 
a function of incident-neutron energy. The energy 
range has been limited to 0.01 eV to 200 MeV in order 
to exclude crystalline and magnetic effects for slow 
neutrons and relativistic effects for high energy neu- 
trons. Angular distributions and partial reaction cross 
sections to specific excited states are not included. 
However, isometric state production cross sections 
have been included for isometric states with a half-life 
> 1 sec. Data which have been measured for a broad 
incident-neutron spectrum, e.g., Maxwellian are not in- 
cluded. A list of the reaction types included in this 
volume is given at the end of this section. Sums and 
ratios of specific reactions are not included (e.g., 
(sigma)(sub n,np+n,d) or (sup 235)U (sigma)(sub nay 
(sup 239)Pu (sigma)(sub n,f)). A table of references to 
data for energies greater than 200 MeV is given in Ap- 
pendix A. In this volume, the data have been grouped 
into sections corresponding to the element of the 
target nucleus in the neutron-induced reaction. These 
sections are ordered in increasing atomic number (Z). 
Within a section, graphical data are presented for the 
natural element followed by the isotopes of that ele- 
ment in order of increasing atomic mass (A). The bibli- 

raphic pages follow at the end of each section. 
(ERA citation 13:049940) 
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Some questions of using the algebraic coding 
theory for construction of special-purpose proc- 
essors in high energy physics spectrometers. 

N. M. Nikityuk. 9 Jun 89, 25p JINR-E-10-89-362, 
CONF-8906232-1 

AAECC international conference (7th), 
Cedex (France), 26 Jun 1989. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Toulouse 


The results of investigations of using the algebraic 
coding theory for the creation of parallel encoders, ma- 
jority coincidence schemes and coordinate processors 
for the first and second trigger levels are described. 
Concrete examples of calculation and structure spe- 
cial-purpose processor using the table arithmetic 
method are given for multiplicity t (le) 5. The question 
of using parallel and sequential syndrome coding 
methods for the registration of events with clusters is 
discussed. The investigation has been performed at 
the Laboratory of High Energies, JINR. 29 refs., 10 
figs. (ERA citation 15:001 165) 
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ture by polarized light nuclei. 
C. L. Kathat. 22 Jun 89, 29p JINR-E-6-89-413, 
CONF-8904280-1 
International conference on electromagnetic transi- 
tions in atomic nuclei, Tashkent (USSR), 18-21 Apr 
1989. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The influence of second class currents (SCC) and the 
muon neutrino mass (m(sub nu)) on the coefficient of 
the angular asymmetry ((alpha)(sub (mu)(nu))) of the 
neutrino emission with respect to the muon spin, on 
the coefficient of the correlation between the direc- 
tions of the polarizations of the muon and nucleus 
(A(sub (mu)n)) and on the coefficients of the trans- 
verse (A(sub N)) and side-way (A(sub S)) asymmetries 
are investigated. The geometrical configurations of 
tests which are in optimum for experiments on the ob- 
servation of the SCC-induced effects in the coeffi- 
cients (alpha)(sub (mu)(nu)), A(sub (mu)n), A(sub S) 
and A(sub N) are extracted. (ERA citation 15:001804) 
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KAON physics. 

H. W. Fearing. Jul 89, 15p TRI-PP-89-63, CONF- 
8905232-1 \ 
Workshop on perspectives in nuclear physics at inter- 
mediate energies (4th), Trieste (Italy), 8-12 May 1989. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Plans and Fangs ey are described for KAON, a pro- 
posal by TRIUMF to build an advanced hadron facility 
or kaon factory. The machine will be a 30 GeV high 
intensity proton machine producing intense beams of 
kaons, pony muons, antiprotons, and neutrinos. 
Some of the interesting physics which can be done 
with such a machine will be described. (ERA citation 
15:001097) 
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Research at and operation of the material science 
x-ray absorption beamline (X-11) at the National 
synchrotron light source. Annual progress report. 
D. E. Sayers. 1989, 44p DOE/ER/45384-1 

Contract FG05-89ER45384 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Since resuming x-ray operation in June of 1988 the 
NSLS x-ray ring has proven to be the most productive 
x-ray synchrotron radiation facility in the world. As it 
had before the shutdown of the x-ray ring, our PRT 
exploited the availability of this radiation to the extent 
that we operated more than 165 days from June, 1988 
through the first quarter of 1989. The PRT has re- 
mained stable in the number of participating organiza- 
tions but continues to increase the number of users 
and collaborators. It serves an important training func- 
tion with more than 30 students and post-doctoral cur- 
rently associated, with the PRT and 4 dissertations 
produced during 1988-1989 involving work done X-11. 
The PRT membership and a summary of student and 
postdoctoral associates are apes in Appendices A 
and B, respectively. The PRT has also actively in- 
volved general users in its programs. We are contin- 
ually oversubscribed by a factor of three for requests 
for general user time on our beamline. A list of our gen- 
eral users is given in Appendix C. (ERA citation 
15:001 146) 


157,208 
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Los Alamos National Lab., NM. 
Theoretical ana‘ — of (n,xn) reactions on (sup 
235)U, (sup 238)U, (sup 237)Np, and (sup 239)Pu for 
ENDF/B-VI. 


P. G. Young, and E. D. Arthur. 1991, 14p LA-UR-91- 
1424, CONF-910503-2 

Contract W-7405-ENG-36 

International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
1991 ae by Department of Energy, Washing- 
ton, DC. 


Theoretical analyses were performed of neutron-in- 
duced reactions on (sup 235)U, (sup 238)U, (sup 
237)Np, and (sup 239)Pu between 0.01 and 20 MeV in 
order to calculate neutron emission cross sections and 
spectra for ENDF/B-VI evaluations. Coupled-channel 
optical model potentials were obtained for each target 
nucleus by fitting total, elastic, and inelastic scattering 
cross section data, as well as low-energy average res- 
onance data. The resulting deformed optical model po- 
tentials were used to calculate direct (n,n(prime)) cross 
sections and transmission coefficients for use in 
Hauser-Feshbach statistical theory analyses. A fission 
model with multiple barrier representation, width fluctu- 
ation corrections, and preequilibrium corrections were 
included in the analyses. Direct cross sections for 
higher-lying vibrational states were calculated using 
DWBA theory, normalized using B(E(ell)) values deter- 
mined from (d,d(prime)) and Coulomb excitation data, 
where available, and from systematics otherwise. !ni- 
tial fission barrier parameters and transition state den- 
sity enhancements appropriate to the compound sys- 
tems involved were obtained from previous analyses, 
especially fits to charged-particle fission probability 
data. The parameters for the fission model were ad- 
justed for each target system to obtain optimum agree- 
ment with direct (n,f) cross section measurements, 
taking account of the various multichance fission 
channels, that is, the different compound systems in- 
volved. The results from these analyses were used to 
calculate most of the neutron (n,n), (n,n(prime)), and 
(n,xn) cross section data in the ENDF/B/V! evalua- 
tions for the above nuclei, and all of the energy-angle 
correlated spectra. The deformed optical model and 
fission model parameterizations are described. Com- 
parisons are given between the results of these analy- 
ses and the previous ENDF/B-V evaluations as well as 
with the available experimental data. 14 refs., 3 figs., 1 
tab. 
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DNA Radiation Environments Program: Fall 1989 2- 
meter box e: sis. 


xperiments and 
R. T. Santoro. May 91, 699 ORNL/TM-11840 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This effort, sponsored by the Defense Nuclear Agency 
under the Radiation Environments Program, was car- 
ried out to obtain measured data for benchmarking 
MASH, the Monte Carlo Adjoint Code System. MASH 
was developed to replace the Vehicle System, 
VCS, that has been used by the Department of De- 
fense and NATO for calculating neutron and gamma- 
ray radiation fields and shielding protection factors 
inside armored vehicles and structures from nuclear 
weapon radiation. Free-field data were obtained at dis- 
tances of 170- and 400-meters from the APR while in- 
box measurements were made at 400 meters only. 
The box, included to obtain neutron and gamma-ray 
reduction factors, was a 2-meter cube configuration 
having 0.1016-m-thick steel walls. Calculated data 
were obtained using MASH by analysts from the Oak 
Ridge National Laboratory and Science Applications 
International Corporation. Calculated (C) results were 
compared with experimental (E) data in terms of C/E 
ratios. Free-field and in-box neutron kerma generally 
agreed within (+-)20%, although some C/E compari- 
sons fell outside this range depending upon the detec- 
tor against which the calculated data were compared. 
For those cases where the C/E ratio is marginal or un- 
acceptable, problems in the detector systems were ac- 
knowledged to be principal cause of the discrepancy. 
Generally poor agreement ((approx)25-35%) was 
achieved among the C/E ratios for the free-field 
gamma-ray kerma at the 170- and 400-m locations 
while excellent (10%, or better) C/E values were ob- 
tained for the in-box conditions. The discrepancy for 
the free-field comparison was attributed to the failure 
by the analysts to include a tree line adjacent to the 
measurement site in the calculational geometry. C/E 
values for the neutron and gamma-ray reduction fac- 
tors rai from 1% to 23% depending on the detec- 
tor. 4 refs., 2 figs., 14 tabs. 
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Clinchfield Coal Co., Dante, VA. 
EOS TPC analysis shell. 

D. L. Olson. Mar 91, 20p LBL-30425, CONF-910373- 


Z 

Contract AC03-76SF00098 

Conference on computing in high energy physics, Tsu- 
kuba eee, 11-15 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Key features of the general pu event-based-data 
analysis shell (TAS) for the EOS TPC at LBL are de- 
scribed including the code development/code man- 
agement procedures used. The architecture is de- 
signed with a view towards a distributed and multi- 
a aaorene TAS is interfaced seamlessly 
with the CERN PAW program and provides a consist- 
ent environment for both on-line and off-line analysis. 
The data model used is relational tables and the data 
structure definitions are maintained in a commercial 
database (INFORMIX). The interface for analysis mod- 
ules is specified and enhances group participation in 
the development process. The use of commercial da- 
tabase as a data dictionary for both the table defini- 
tions and parameters used in the TAS kernel is ex- 
tremely useful and productive. 6 refs., 4 figs. 
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Si(Li) detectors with thin dead layers for low 
ore x-ray detection. 

C. S. Rossington, J. T. Walton, and J. M. Jaklevic. 
Oct 90, 18p LBL-29061, CONF-9010220-29 

Contract AC03-76SF00098 

1990 Institute of Electrical and Electronics Engineers 
(IEEE) nuclear science symposium, Arlington, VA 
(USA), 22-27 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


Regions of incomplete charge collection, or “dead 
layers”, are compared for Si(Li) detectors fabricated 
with Au and Pd entrance window electrodes. The dead 
layers were measured by characterizing the detector 
spectral response to x-ray energies above and below 
the Si K(alpha) absorption edge. It was found that 
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Si(Li) detectors with Pd electrodes exhibit consistently 
thinner effective Si dead layers than those with Au 
electrodes. Furthermore, it is demonstrated that the 
minimum thickness required for low resistivity Pd elec- 
trodes is thinner than that required for low resistivity Au 
electrodes, which further reduces the signal attenu- 
ation in Pd/Si(Li) detectors. A model, based on Pd 
compensation of oxygen vacancies in the SiO(sub 2) 
at the entrance window Si(Li) surface, is proposed to 
explain the observed differences in detector dead 
layer thickness. Electrode structures for optimum Si(Li) 
detector performance at low x-ray energies are dis- 
cussed. 18 refs., 8 figs., 1 tab. 
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Ferromagnetic material in the superconductor and 

capole inthe SSC dipoles atinjection. 
in atin ion. 

M. A. Green, E. W. Collings, K. R. Marken, and M. D. 

Sumption. Mar 91, 20p LBL-30403, CONF-910340-10 

Contract ACO3-76SF00098 

Annual international industrial symposium on the super 

collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 

1991 a by Department of Energy, Washing- 

ton, DC. 


It has been shown that the magnetization of a multifila- 
mentary superconductor can be altered by adding 
nickel to the composite strand. This report presents 
the results of calculations of the magnetization sextu- 
pole and higher multipoles in a five centimeter SSC 
dipole with and without nickel as part of the strand 
composite. The relative distribution of the nickel in the 
inner and outer coil conductors can be used to effec- 
tively eliminate sextupole and decapole at the SSC 
dipole injection field. Calculations of magnetization 
sextupole in the dipole are presented for strand with 
substituted nickel filaments and strand with electro- 
plated nickel. The effect of nickel in the strand on the 
SSC dipole field quality at fields above the injection 
field is described. The effect of nickel in the strand on 
magnetization sextupole flux creep decay and the 
magnetization sextupole temperature dependence is 
also discussed. 11 refs., 7 figs., 1 tab. 
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Nonminimal t(bar t) models of composite Higgs 


ns. 
M. Suzuki. Aug 90, 18p LBL-29428, CONF-9007180- 
2, UCB-PTH-90/35 
Contract AC03-76SF00098 
1990 international workshop on strong coupling gauge 
theories and beyond, Nagoya (Japan), 28-31 Jul 1990. 
Sponsored by Department of Energy, Washington, DC. 


The relation between infrared-fixed point analysis and 
underlying fermion models of composite Higgs bosons 
is studied in a simple two-Higgs-doublet model and in a 
i a aoe, model with a singular interaction 
led. We examine how the infrared-fixed point analy- 
sis can be affected by a difference in fundamental 
interactions of constituents. 12 refs., 3 figs. (ERA cita- 
tion 16:019041) 
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High repetition rate pulser concepts for a recircu- 
lating linac HIF driver. 

M. Newton, L. Reginato, and S. Yu. 4 Dec 90, 23p 
UCRL-JC-104973, CONF-901219-13 

Contract W-7405-ENG-48 

International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


Recently a study on recirculating induction linac driv- 
ers for HIF was initiated to address feasibility and cost. 
One of the major engineering issues associated with 
designing and building a recirculating induction accel- 
erator is the method used to drive the accelerating 
cells. High repetition rate pulsers ((le) 50 kHz) are re- 
quired to accelerate the ion beams in a recirculating 
scheme. Different accelerating schemes have been 
evaluated to reduce cost and technical risk in the 
pulser design. This paper will describe the pulser re- 
quirements and the pulser concepts. The issues of 
cost, efficiency, and feasibility will be addressed. 6 
refs., 2 tabs. 
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Localized waves in complex environments. 

R. W. Ziolkowski, |. M. Besieris, and A. M. Shaarawi. 
8 Jun 90, 22p UCRL-JC-104164, CONF-9010232-3 
Contract W-7405-ENG-48 

International conference on directions in electromag- 
netic wave modeling, New York City, NY (USA), 22-24 
Oct 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 


Localized scalar and electromagnetic wave solutions 
in a variety of complex environments will be reviewed. 
Like their free-space counterparts, these acoustic and 
electromagnetic localized wave (LW) solutions can be 
optimized so that they are localized near the direction 
of propagation and their original amplitude is recov- 
ered out to extremely large distances from their initial 
location. Pulses with these very desirable localized 
transmission characteristics may have a number of po- 
tential applications in the areas of directed energy 
transmission, secure communications, and remote 
sensing. 22 refs., 1 fig. 
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US Nuclear Data Network. Summary. 

1990, 134p BNL-NCS-45989, CONF-9010360-Summ 
Contract AC02-76CH00016 

U.S. nuclear data network meeting (16th), idaho Falls, 
ID (USA), 3-4 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


This report contains: meeting of the Formats and Pro- 
cedures Subcommittee of the USNDN; minutes of the 
Formats and Procedures Subcommittee meeting; Uni- 
versity of Pennsylvania progress report since October 
1989; TUNL A = 3 - 20 data project activity report 
1990; Mass-chain evaluation and related activities at 
INEL; isotopes project report; nuclear data project ac- 
tivity report; the NNDC activity report; status of mass- 
chain evaluations; nuclear data sheets processing sta- 
tistics for 1985--1990; nuclear data sheets update for 
A = 50; table of isotopes timetable; on-line access: 
status and service statistics; electronic nuclear data 
base environments; NNDC response on increase in 
productivity; a short ENSDF evaluation cycle; mass- 
chain evaluation and productivity; and response to 
panel report re: evaluation cycle time etc. 
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SDI: Statistical dynamic interactions. 

M. Biann, M. G. Mustafa, G. Peilert, H. Stoecker, and 
W. Greiner. 1 Apr 91, 20p UCRL-JC-106927, CONF- 
9105144-2 

Contract W-7405-ENG-48 

Adriatic international conference on nuclear physics 
(7th), Brioni (Yugoslavia), 27 May - 1 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 


We focus on the combined statistical and dynamical 
aspects of heavy ion induced reactions. The overall 
picture is illustrated by considering the reaction (sup 
36)Ar + (sup 238)U at a projectile energy of 35 MeV/ 
nucleon. We illustrate the time dependent bound exci- 
tation energy due to the fusion/relaxation dynamics as 
calculated with the Boltzmann master equation. An es- 
timate of the mass, charge and excitation of an equili- 
brated nucleus surviving the fast (dynamic) fusion-re- 
laxation process is used as input into an evaporation 
calculation which includes 20 heavy fragment exit 
channels. The distribution of excitations between resi- 
due and clusters is explicitly calculated, as is the fur- 
ther deexcitation of clusters to bound nuclei. These re- 
sults are compared with the exclusive cluster multiplici- 
ty measurements of Kim et al., and are found to give 
excellent agreement. We consider also an equilibrated 
residue system at 25% lower initial excitation, which 
gives an unsatisfactory exclusive multiplicity distribu- 
tion. This illustrates that exclusive fragment multiplicity 
may provide a thermometer for system excitation. This 
analysis of data involves successive binary decay with 
no compressional effects nor phase transitions. Sever- 
al examples of primary versus final (stable) cluster 
decay probabilities for an A = 100 nucleus at excita- 
tions of 100 to 800 MeV are presented. From these 
results a large change in multifragmentation patterns 
may be understood as a simple phase space conse- 
quence, invoking neither phase transitions, nor equa- 
tion of state information. These results are used to il- 
lustrate physical quantities which are ambiguous to 
deduce from experimental fragment measurements. 
14 refs., 4 figs. 
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— 1985 Summer Workshop. Proceed- 
ings. 

Mh Crannel, and F. Gross. Dec 85, 569p DOE/ER/ 
40105-154, CONF-8506152 

Contract AC02-83ER40105 

Continuous Electron Beam Accelerator Facility/South- 
eastern Universities Research Association, Inc. 
(CEBAF/SURA) summer workshop, Newport News, 
VA (USA), 3-7 Jun 1985. Sponsored by Department of 
Energy, Washington, DC. 


The 1985 Summer Workshop began a new phase of 
planning for the experimental program at CEBAF. One 
goal of the Workshop was to define and describe op- 
tions for equipping the CEBAF and stations with exper- 
imental equipment. Starting with an initial list of options 
which grew out of discussions during the Winter of 
1984 and the Spring of 1985, the five working groups 
met during the Workshop and developed their final re- 
ports, included in these proceedings. The program of 
the Workshop consisted of invited talks on both theo- 
retical and experimental topics, and working group 
meetings. The five working groups, include: Magnetic 
Spectrometers; Large Acceptance Detectors and Low 
Intensity Beams; Internal Targets; Positrons; Theory. 
These proceedings begin with an overview of CEBAF, 
and a report on progress made by the Magnetic Spec- 
trometer and Internal Target Working Groups prior to 
the Workshop. The next part contains the invited talks, 
presented in the order which they were given during 
the week. The final reports of the five working groups 
follow this, and the proceedings conclude with papers 
contributed to the Workshop. 


157,219 


DE91012063/GAR 

Oak Ridge National Lab., TN. 
Monolithic front end electronics for silicon calori- 
meters. 

G. T. Alley, M. L. Bauer, C. L. Britton, R. A. Todd, 
and 6 May 91, 25p CONF-9105174-1 

Contract ACO5-840R21400 

International symposium on electronic instrumentation 
in physics, Dubna (USSR), 14 May 1991. Sponsored 
by Department of Energy, Washington, DC. 
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This paper describes preamplifiers designed specifi- 
cally to address the requirements of silicon calorimetry 
for the Superconductivity Super Collider (SSC). Some 
considerations are described for the design of a sili- 
con-based sampling calorimetry detector for the SSC. 
For optimal performance, the front-end electronics 
must be matched to the detector characteristics and 
have the speed required by the high SSC interaction 
rates. The relation between the signal-to-noise ratio of 
the calorimeter electronics and the charge collection 
time, the preamplifier power dissipation, detector ca- 
pacitance and leakage, charge gain, and signal shap- 
ing and sampling was studied. The electrostatic trans- 
former connection was analyzed and found to be unus- 
able for a tightly arranged calorimeter because of stray 
capacitance effects. Some results of radiation effects 
on selected junction field-effect transistors, MOS field- 
effect transistors, and bipolar junction transistors are 
presented. The evaluations include dc parameters, as 
well as capacitive variations and noise evaluations. 
The tests are made at the low current and voltage 
levels (in particular, at currents (le) 1 mA) that are es- 
sential for the low-power regimes required by SSC cir- 
cuitry. Detailed noise data are presented both before 
and after 5-Mrad (gamma) total-dose exposure. SPICE 
radiation models for three high-frequency bipolar proc- 
esses are compared for a typical charge-sensitive pre- 
amplifier. Eight different preamplifiers designed for de- 
tector capacitances ranging from 20 pF to 500 pF and 
operating temperatures from 25 (degrees)C to 
(minus)20(degrees)C are discussed. The different to- 
pologies and their features are discussed in addition to 
the design methodologies employed. The results for 
noise, power consumption, speed, and radiation 
damage effects as well as data for post-damage an- 
nealing are presented for VTC process preamplifier. 
Simulations for the VHF process circuits are present- 
ed. 13 refs., 1 fig., 3 tabs. 
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~~, Physics in quantum chromodyna- 
mics. 


: Se. Apr 91, 42p SLAC-PUB-5529, CONF- 
Contract ACO3-76SF00515 

Lake Louise winter institute (LLWI-6): topical workshop 
on particle physics - the factory era (6th), Lake Louise 
(Canada), 17-22 Feb 1991. Sponsored by Department 
of Energy, Washington, DC. 


Heavy quarks can expose new symmetries and novel 
phenomena in QCD not apparent in ordinary hadronic 
systems. In these lectures | discuss the use of effec- 
tive-Lagrangian and light-cone Fock methods to ana- 
Gaal exclusive heavy hadron decays such as (Upsilon) 
—— (bar p) and B (yields) (pi)(pi), and also to 
lerive effective Schroedinger and Dirac equations for 
heavy quark systems. Two contributions to the heavy 
quark structure functions of the proton and other light 
hadrons are identified: an “extrinsic” contribution as- 
sociated with leading twist QCD evolution of the gluon 
distribution, and a higher twist “intrinsic” contribution 
due to the hardness of high-mass fluctuations of multi- 
gluon correlations in hadronic wavefunctions. A non- 
perturbative calculation of the heavy quark distribution 
of a meson in QCD in one space and one time is pre- 
sented. The intrinsic higher twist contributions to the 
we and proton structure functions can dominate the 
adronic production of heavy quark systems at large 
longitudinal momentum fraction x(sub F) and give 
anomalous contributions to the quark structure func- 
tions of ordinary hadrons at large x(sub bj). | also dis- 
cuss a number of ways in which heavy quark produc- 
tion in nuclear targets can test fundamental QCD phe- 
nomena and provide constraints on hadronic wave- 
functions. The topics include color transparency, finite 
formation time, and predictions for charm production 
at threshold, including nuclear-bound quarkonium. | 
also discuss a number of QCD mechanisms for the 
suppression of J/(psi) and (Upsilon) production in nu- 
clear collisions, including oe shadowing, the periph- 
eral excitation of intrinsic heavy quark components at 
- x(sub F), and the coalescence of heavy quarks 
with co-moving spectators at low x(sub F). 
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DE91012135/GAR 

Oak Ridge National Lab., TN. 
Multilevel resonance analysis of (sup 59)Co neu- 
tron transmission measurements. 

G. de Saussure, N. M. Larson, J. Harvey, and N. W. 
Hill. May 91, 499 ORNL/TM-11762 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


High-resolution neutron transmission measurements 
through several thicknesses of (sup 59)Co were per- 
formed in 1986 at the Oak Ridge Electron Linear Ac- 
celerator (ORELA) in conjunction with the ENDF/B-VI 
evaluation of (sup 59)Co done at Argonne National 
Laboratory. These measurements have much better 
energy resolution than previously published transmis- 
sion measurements. The results of one of the meas- 
urements were used in the ENDF/B-VI evaluation of 
the total cross section above 100 keV, but the data 
were not used below 100 keV, but the data were not 
used below 100 keV, where the ENDF/B-VI cross sec- 
tions are represented by resolved resonance param- 
eters based on compilation. The ENDF/B-VI resolved 
resonance parameters were used to compute the 
transmission for the sample thicknesses used in the 
ORELA measurements, and large discrepancies were 
observed between these computations and the results 
of the measurements. Consequently, all six ORELA 
transmission measurements were analyzed, in the 
neutron energy range from 200 eV to 100 keV, using 
the multilevel R-matrix computer code SAMMY which 
utilizes Bayes’ theorem for the fitting process. The spin 
J of most resonances and the orbital angular momen- 
tum (ell) for the smaller resonances cannot be deter- 
mined from the data and were assigned somewhat ar- 
bitrarily so as to make the s-wave level density propor- 
tional to 2J + 1 and to satisfy the Dyson-Metha 
(Delta)(sub 3) statistics. Calculations with the reso- 
nance parameters obtained in the analysis reproduce 
well the resuits of the ORELA transmission measure- 
ments which were done at 80 m and 200 m with 
sample thicknesses varying from 0.005 to 0.3 atoms/ 
barn. The transmission measurements are not very 
sensitive to the values of the resonance capture 
widths; therefore, the capture widths obtained in this 
analysis have large uncertainties. (ERA citation 
16:019093) 


PC A03/MF A01 


157,222 
DE$1012141/GAR PC A08/MF A01 


Triangle Universities Nuclear Lab., Durham, NC. 
Triangle Universities Nuclear Laboratory progress 
— TUNL 29, September 1, 1989-August 31, 


1990, 169p TUNL-29 
Contracts AC05-76ER01067, FG05-88ER40442 
Sponsored by Department of Energy, Washington, DC. 


This report contains brief discussions on the following 
topics: Fundamental symmetries in the nucleus; the 
nucleon-nucleon interaction; dynamics in very light 
nuclei; the nuclear many-body problem; and instru- 
mentation and development. (LSP) 
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British Columbia Univ., Vancouver. TRIUMF Facility. 
— pulsed/integral neutron facility opti- 
mi 

|. M. Thorson. Dec 90, 14p TRI-PP-90-93, CONF- 
9010243-20 

International collaboration on advanced neutron 
sources (ICANS), Tsukuba (Japan), 21-26 Oct 1990. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The possibilities and compromises necessary in the 
design of a neutron facility that would serve both 
pulsed and time integral users simultaneously are ex- 
amined. 5 refs., 4 figs., 3 tabs. 
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DE91012146/GAR PC A03/MF A01 
British Columbia Univ., Vancouver. TRIUMF Facility. 
Pulsed neutron sources at KAON. 

|. M. Thorson, P. A. Egelstaff, and M. K. Craddock. 
Dec 90, 14p TRI-PP-90-92, CONF-9010243-19 
international collaboration on advanced neutron 
sources (ICANS), Tsukuba (Japan), 21-26 Oct 1990. 
U.S. Sales Only. 


The proposed KAON Factory facility at TRIUMF con- 
sists of a number of synchrotrons and storage rings 
which offer proton beams of energies between 0.45 
and 30 GeV with varying pulse amplitudes, widths and 
repetition and rates. Various possibilities for feeding 
these beams to a pulsed neutron facility and their po- 
tential for future development are examined. The in- 
cremental cost of such a pulsed neutron facility is esti- 
mated approximately. 4 refs., 2 figs. 
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DE91012147/GAR PC A03/MF A01 
British Columbia Univ., Vancouver. TRIUMF Facility. 
High intensity neutrino beams at KAON. 

D. Frekers. Mar 91, 18p TRI-PP-91-3 

U.S. Sales Only. 


A possible neutrino physics program at a KAON neutri- 
no facility is being discussed and an unconventional 
design for a high resolution neutrino detector based 
entirely on scintillating fibres is being presented. 19 
refs., 10 figs., 1 tab. 
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DE91012148/GAR PC A03/MF A01 
British Columbia Univ., Vancouver. TRIUMF Facility. 

1 MHz chopper for injection into the TRIUMF 
KAON oa 

C. B. Figley, D. Wait, and M. J. Barnes. Dec 90, 
15p TRI-PP-90-87, CONF-9006176-17 

Power modulator ‘symposium (19th), San Diego, CA 
(USA), Jun 1990. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The proposed KAON factory expansion to the TRIUMF 
facility requires a high repetition rate beam chopper for 
injecting a 450 MeV II(sup (minus)) beam into the ac- 
cumulator ring. The chopper must deflect the beam al- 
ternately for 49 or 92 ns. The rise and fall times of the 
field in the deflector must be less than 39 ns including 
the fill time of the deflector assembly. This represents 
a 22% duty cycle (including rise times) at a repetition 
rate of 1.0244 MHz to 1.0251 MHz. The chopper must 
provide an integral kick during the pulse of 200 kV/m 
(times) m (electric field (times) length). The deflector 
assembly will be between 1.8 m and 4.0 m long with 
the plate spacing between 5 cm and 10 cm (actual di- 
mensions as yet undetermined). Traditional kickers 
were found to be inefficient, expensive or impractical 
when scaled to the high repetition rate and fast rise 
time required by the chopper. A novel technique for 
increasing the energy efficiency while maintaining 
pulse quality is being evaluated. The concept incorpo- 
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rates a low loss transmission line on which pulses are 
stored. These pulses are used to deflect the beam and 
are then returned to the line for reshaping. Studies in- 
dicate that significantly less power is consumed com- 
pared to other techniques. A prototype pulser is being 
assembled at TRIUMF to [artelonere the feasibility of 
the technique with realistic loads, pulser tubes and as- 
sociated subsystems. 5 refs., 5 figs., 2 tabs. 


157,227 

DE91012165/GAR PC A03/MF A01 
Middle Tennessee State Univ., Murfreesboro. 
Nuclear ee — via neutron 
Progress 1990-30 June 199 

R. F. Carlton. Mar ‘Ot 5p DOE/ER/ 402005 
Contract FG05-86ER40293 

Sponsored by Department of Energy, Washington, DC. 


Research preformed consisted of: (1) publication of an 
experimental paper for the n + (sup — pom resolu- 
tion total cross section and submission of a theoretical 
paper dealing with the prediction of the pare pa- 
rameters deduced from the the data; (2) preliminary R- 
matrix analysis of the neutron total cross section data 
for the n + (sup 208)Pb systems, up to an energy of 
1.7 MeV; (3) completed the of neutron total 
cross section of data for n + (sup 54)Fe up to energy 
of 500 keV, with j(sup (pi)) values confirmed, in most 
cases, by differential scattering data; (4) analysis of 
total cross section data for the n + (sup 88)Sr — 
up to an energy of 175 keV; (5) 

graphical interface for the code RFUNC, used to on 
late the differential scattering cross sections, for com- 
parison with measurements. 
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DE91012177/GAR PC A03/MF A01 
Kansas State Univ., Manhattan. Dept. of Physics. 
Atomic physics of strongly correlated 


Progress March 1, 1990-March 31, 199 

C. D. Lin. 31 Mar 91, 15p "DOE/ER/13596-T2 
Contract FG02-86ER13596 

Sponsored by Department of Energy, Washington, DC. 


This report discusses research of doubly excited 
states of atoms and positive ions, and ion-atom colli- 
sions. (LSP) 
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DE91012188/GAR PC A08/MF A01 
Stanford Linear Accelerator Center, CA. 

Final focus test beam. Project design report. 

Mar 91, 165p SLAC-376 

Contract ACO3-76SF00515 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the following: the Final Focus 
Test Beam Project; optical design; nets; instru- 
mentation; magnetic measurement and BPM calibra- 
tion; mechanical alignment and stabilization; vacuum 
system; power supplies; control system; radiation 
shielding and personnel protection; infrastructure; and 
administration. 
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Oak Ridge National Lab., TN. 

Interna’ I evaluation cooperation Subgroup 7: 
Multigroup cross section 

R. W. Roussin, J. E. White, E. Sartori, G. Panini, and 
R. MacFarlane. 1991, 13p LA-UR-91-1788, CONF- 
910503-12 

Contracts ACO5-840R21400, W-7405-ENG-36 
International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
1991. Sponsored by Department of Energy, Washing- 
ton, 


The chairmen of the ENDF/B, JEF, EFF, and JENDL 
evaluated data files adopted a [on to develop a 
fine-group processed cross section library based on 
the “VITAMIN” concept. The authors listed above, 
with support from others, are participating in this 
project. The end result will be a pseudo-problem-inde- 
pendent fine-group cross section library generated 
from the latest evaluated data in ENDF/B-VI, JEF-2, 
EFF-2, and JENDL-3. Initial applications of the library 
will be for shielding, fast reactor physics, and fusion 
neutronics. Progress made to date will be discussed. 8 
refs. 


PC A03/MF A01 


October 15, 1991 327 


157,231 
DE91012237/GAR 





PHYSICS 
General 


Oak Ridge National Lab., TN. 

Rad e beams with the HHIRF accelerators. 

D. K. Olsen, G. D. Alton, C. Baktash, D. T. Dowling, 
and J. D. Garrett. 1991, 14 CONF-910505-57 
Contracts AC05-840R21400, ACO5-760R00033 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


There is an increasing interest in radioactive ion 
beams for astrophysics and nuclear physics research 
and applied programs. This interest has led to an Inter- 
national Conference on Radioactive Nuclear Beams 
and a Workshop on the Science of Intense Radioac- 
tive lon Beams. In addition, a steering committee has 
been formed to consider the development of a very 
large and intense RIB facility in North America to 
produce both proton- and neutron-rich beams. This 
report discusses development of these beams. 
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DE91012241/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Magnetization and critical currents of tin-core mul- 
tifilamentary Nb(sub 3)Sn conductors. 

A. K. Ghosh, and M. Suenaga. 1990, 15p BNL- 
44556, CONF-900944-45 

Contract ACO02-76CH00016 

ony superconductivity conference, Aspen, CO 
(USA), 24-28 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper presents critical current and magnetization 
data for some multifilamentary Nb(sub 3)Sn wires that 
have been produced by the internal-tin method. A 
comparison of magnetization and transport critical cur- 
rent measurements show that filament bridging durin 
heat treatment is a common occurrence leading to ef- 
fective filament diameters that are sometimes an order 
of magnitude larger than the geometrical filament size. 
At present, J(sub c)’s (in the non-copper region) great- 
er than 1300 A/mm(sup 2) at 10T have been achieved 
in some conductors, which also exhibit high losses. 
Low losses have only been seen in conductors with a 
high local ratio of niobium to copper. Also the use of 
(Nb-1%Ti) alloy instead of pure Nb helps to reduce low 
field loss and increase high field J(sub c). Measure- 
ments of the temperature dependence of hysteretic 
loss to 5T indicate that loss decreases linearly with in- 
creasing temperature. 22 refs., 6 figs., 2 tabs. 
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DE91012278/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. 

Weak decay of hyperons and hypernuclei. 

P. D. Barnes. 1990, 26p DOE/ER/40315-183, 
CONF-9010264-10 

Contract FG02-87ER40315 

Los Alamos Meson Physics Facility (LAMPF) work- 
shop, Los Alamos, NM (USA), 11-13 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Flavor changing weak decays of hyperons and hyper- 
nuclei are reviewed in the context of possible experi- 
ments for the new ~ intensity proton facilities dis- 
cussed at PILAC, KAON, AGS, etc. Both semileptonic 
and mesonic decays of hyperons are reviewed in the 
context of the (delta) S = (delta) Q, (delta) S < 2, and 
(delta) = 1/2 rules. The nonmesonic hyperon decay 
modes available for study in hypernuclei are de- 
scribed, together with a comparison of recent data and 
calculations. The physics motivation for some specific 
experiments at these high flux facilities is discussed. 
28 refs., 5 figs. 
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Lawrence Berkeley Lab., CA. 

Building a mass storage system for physics appli- 
cations. 

H. Holmes, and S. Loken. Mar 91, 21p LBL-30410, 
CONF-910373-10 

Contract ACO3-76SF00098 

Conference on computing in high energy physics, Tsu- 
kuba (Japan), 11-15 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The IEEE Mass Storage Reference Model and forth- 
coming standards based on it provide a standardized 
architecture to facilitate designing and building mass 
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storage systems, and standard interfaces so that hard- 
ware and software from different vendors can intero- 
perate in providing mass storage capabilities. A key 
concept of this architecture is the separation of control 
and data flows. This separation allows a smaller ma- 
chine to provide control functions, while the data can 
flow directly between high-performance channels. An- 
other key concept is the layering of the file system and 
the storage functions. This layering allows the design- 
ers of the mass storage system to focus on storage 
functions, which can support a variety of file systems, 
such as the Network File System, the Andrew File 
System, and others. The mass storage system pro- 
vides location-independent file naming, essential if 
files are to be migrated to different storage devices 
without requiring changes in application programs. 
Physics data analysis applications are particularly 
challenging for mass storage systems because they 
stream vast amounts of data through analysis applica- 
tions. Special mechanisms are required, to handle the 
high data rates and to avoid upsetting the caching 
mechanisms commonly used for smaller, repetitive- 
use files. High data rates are facilitated by direct chan- 
nel connections, where, for example, a dual-ported 
drive will be positioned by the mass storage controller 
on one channel, then the data will flow on a second 
channel directly into the user machine, or directly to a 
high capacity network, greatly reducing the I/O capac- 
ity required in the mass storage control computer. In- 
— storage allocation can be used to bypass the 
cacl devices entirely when large files are being 
moved. 


157,235 

DE$1012315/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Simulations on pair creation from beam-beam 
interaction in linear colliders. 

P. Chen, T. Tauchi, and K. Yokoya. May 91, 14p 
SLAC-PUB-5557, CONF-910505-88 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


It has been recognized that e(sup +)e(sup (minus)) 
pair creation during the collision of intense beams in 
linear colliders will cause potential background prob- 
lems for high energy experiments. Detailed knowledge 
of the angular-momentum spectrum of these low 
energy pairs is essential to the design of the interac- 
tion region. In this paper, we modify the computer code 
ABEL (Analysis of Beam-beam Effects in Linear col- 
liders) to include the pair creation processes, using the 
equivalent photon approximation. Special care has 
been taken on the non-local nature of the virtual 
photon exchanges. The simulation results are then 
compared with known analytic formulas, and applied 
. the next generation colliders such as JLC. 10 refs., 2 
igs. 
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Stanford Linear Accelerator Center, CA. 

Grid scans: A transfer map diagnostic. 

P. Emma, and W. Spence. May 91, 14p SLAC-PUB- 
5554, CONF-910505-87 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A beam line transfer map diagnostic is described 
which uses induced betatron oscillations to search for 
focusing errors and geometric aberrations. A grid is 
produced graphically in normalized phase space co- 
ordinates with the beta match quantified from this grid. 
Application to the SLC electron damping Ring-To- 
Linac (RTL) transport line is presented. 1 ref., 4 figs. 
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DE91012317/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Chromaticity corrections in the SLC final focus 
system. 

. Toge, K. Brown, D. Burke, R. Jacobsen, and P. 
Krejcik. May 91, 14p SLAC-PUB-5553, CONF- 
910505-86 
Contract AC03-76SF00515 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


To best minimize the beam spot sizes at the interac- 
tion region in a linear collider, it is important to reduce 
chromatic aberrations at the focal point among other 
optical errors. In this paper we describe the chromatici- 
ty correction techniques that have been developed 
and applied to the SLC final focus system. The result- 
ant improvements and procedural issues are dis- 
cussed. 8 refs., 4 figs. 
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DE91012318/GAR PC A03/MF A01 

Stanford Linear Accelerator Center, CA. 

po final focus system for the SLAC linear col- 
ler. 

N. Toge, W. W. Ash, Y. C. Chao, R. Erickson, and R. 

Gray. May 91, 13p SLAC-PUB-5552, CONF-910505- 


85 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The final focus system of the SLC has been upgraded 
by replacing the final quadrupole magnets with higher 
gradient renaeer vm sri Vay teed positioned closer 
to the interaction point. The parameters of the new 
system have been chosen to be compatible with the 
SLD detector with a minimum of changes to other final 
focus components. Commissioning plans for the new 
system are also presented. 5 refs., 1 fig. 
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DE91012320/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Optimal, real-time control--colliders. 

J. E. Spencer. May 91, 14p SLAC-PUB-5543, CONF- 
910505-83 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


With reasonable definitions, optimal control is possible 
for both classical and quantal systems with new ap- 
proaches called PiSC(Parallel) and NISC(Neural) from 
analogy with RISC (Reduced Instruction Set Comput- 
ing). If control equals interaction, observation and 
comparison to some figure of merit with interaction via 
external fields, then optimization comes from varying 
these fields to give design or operating goals. Structur- 
al stability can then give us tolerance and design con- 
straints. But simulations use simplified models, are not 
in real-time and assume fixed or stationary conditions, 
so optimal control goes far beyond convergence rates 
of algorithms. It is inseparable from design and this 
has many implications for colliders. 12 refs., 3 figs. 
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Stanford Linear Accelerator Center, CA. 

New method of correcting the trajectory in linacs. 
T. Raubenheimer, and R. D. Ruth. May 91, 14p 
SLAC-PUB-5540, CONF-910505-82 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper describes a new method of reducing the 
transverse emittance dilution in linear colliders due to 
both transverse wakefields and dispersive errors. The 
technique is a generalization of the Dispersion-Free 
correction algorithm; the dilutions are corrected locally 
by varying the beam trajectory. This technique comple- 
ments BNS damping which primarily corrects the dilu- 
tions resulting from coherent betatron oscillations. Fi- 
nally, the results of simulations are presented demon- 
strating the viability of the technique. 6 refs., 1 fig., 1 
tab. 
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Stanford Linear Accelerator Center, CA. 

Optics of the Final Focus Test Beam. 

J. Irwin, K. Brown, F. Bulos, D. Burke, and R. Helm. 
May 91, 14p SLAC-PUB-5539, CONF-910505-81 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 





Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Final Focus Test Beam (FFTB), currently under 
construction at the end of the SLAC Linac, is being 
built by an international collaboration as a test bed for 
ideas and methods required in the design and con- 
struction of final focus systems for next generation 
e(sup +)e(sup (minus)) linear colliders. The FFTB lat- 
tice is based on the previously developed principle of 
using sextupole pairs in a dispersive region to compen- 
sate chromaticity. The linear lattice was optimized for 
length, and implementation of diagnostic procedures. 
The transformations between sextupole pairs (CCX 
and CCY) are exactly (minus)I, the matrix for the inter- 
mediate transformer (BX) is exactly diagonal, and the 
dispersion function has zero slope at the sextupoles 
and is thus zero at the minimum of the (beta)(sub x) 
function in the intermediate transformer. The introduc- 
tion of sextupoles in final focus systems leads to the 
presence of additional optical aberrations, and syn- 
chrotron radiation in the dipoles also enlarges the final 
spot size. The important fourth-order optical aberra- 
tions which determine the main features of the design 
have been identified. Additional lower order aberra- 
tions arise in the implementation of these designs, 
since the real system is not the ideal design. We con- 
centrate on these aberrations and describe strategies 
for their diagnosis and correction. 
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2d field solver for periodic structures with special 
corner elements. 

E. Nelson. May 91, 14p SLAC-PUB-5532, CONF- 
910505-80 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A 2d finite element field solver has been written which 
allows quasi-periodic boundary conditions, making it 
ideal for calculating traveling waves in periodic struc- 
tures. Special elements are used at corners for im- 
ras accuracy. Comparisons with URMEL, URMEL- 

, SUPERFISH and analytic solutions are made, show- 
ng that this code yields better eigenvalues than the 
URMELs despite the use of a coarser mesh. 5 refs., 5 
figs. 
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Stanford Linear Accelerator Center, CA. 

Fast thyratron driver. 

M. N. Nguyen, and R. L. Cassel. Apr 91, 14p SLAC- 
PUB-5530, CONF-910505-79 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A fast solid-state pulse generator used as a thyratron 
grid driver for kicker pulsers, has been developed and 
built with power MOSFETs and a transmission line 
transformer. The MOSFET, pulsed on and off by a pair 
of P-N channel HEXFETs, switches charged capaci- 
tors into the transformer connected in parallel on one 
end and in series on the other end to step up the volt- 
age. The resulting output pulse parameters are 2 kilo- 
volts peak (into 50 Ohms), 13 nanoseconds risetime 
(10--80%), 250 nanoseconds duration, and less than 
50 picoseconds pulse-to-pulse jitter. Various methods 
are employed to protect the MOSFETs from thyratron 
arc back, including the use of TransZorbs and a mag- 
netic diode. 3 refs., 3 figs. 
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Stanford Linear Accelerator Center, CA. 

Modified octupoles for damping coherent instabil- 
ities. 

M. Cornacchia, W. J. Corbett, and K. Halbach. May 
91, 14p SLAC-PUB-5528, LBL-PUB-30638, CONF- 
910505-78 

Contracts AC03-76SF00515, ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The introduction tune spread in circular e(sup +)e(sup 
(minus)) accelerators with modified octupoles to 


reduce the loss of dynamic aperture is discussed. The 
new magnet design features an octupole of field com- 
ponent on-axis and a tapered field structure off-axis to 
minimize loss of dynamic aperture. Tracking studies 
show that the modified octupoles can produce the de- 
sired tune spread in SPEAR without compromising 
confinement of the beam. The technique for designing 
such magnets is presented, together with an example 
—- eg that give the required field distribution. 7 
refs., 7 figs. 
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DE91012326/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Prompt bunch by bunch synchrotron oscillation 
detection via a fast phase measurement. 

D. Briggs, P. Corredoura, J. D. Fox, A. Gioumousis, 
and W. Hossenini. May 91, 14p SLAC-PUB-5525, 
LBL-30604, CONF-910505-77 

Contracts AC03-76SF00515, ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


An electronic system is presented which detects syn- 
chrotron oscillations of individual bunches with 4 ns 
separation. The system design and performance are 
motivated by the requirements of the proposed B fac- 
tory facility at SLAC. Laboratory results are presented 
which show that the prototype is capable of measuring 
individual bunch phases with better than 0.5 degree 
resolution at the 476 MHz RF frequency. 13 refs., 6 
figs., 1 tdb. 
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DE91012327/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Shielded coherent synchrotron radiation and its 
possible effect in the next linear collider. 

R. L. Warnock. May 91, 14p SLAC-PUB-5523, 
CONF-910505-76 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Shielded coherent synchrotron radiation is discussed 
in two cases: (1) a beam following a curved path in a 
plane midway between two parallel, perfectly conduct- 
ing plates, and (2) a beam circulating in a toroidal 
chamber with resistive walls. Wake fields and the radi- 
ated energy are computed with parameters for the 
high-energy bunch compressor of the Next Linear Col- 
lider. 5 refs., 4 figs., 1 tab. 
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DE91012328/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Final focus test beam project. 

D. Burke. May 91, 14p SLAC-PUB-5517, CONF- 
910505-75 

Contract ACO03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


An overview is given of the Final Focus Test Beam 
(FFTB) that is being constructed as a prototype final 
focus system for a future electron-positron linear col- 
lider. This beam line will use as input the 50 GeV elec- 
tron beam from the SLC linac, and is designed to 
reduce the transverse dimensions of the beam spot at 
the focal point to 1 (mu)m. 5 refs., 2 figs., 1 tab. 
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DE91012329/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Design and performance of the traveling-wave 
beam chopper for the SSRL injector. 

M. Borland, J. N. Weaver, M. Baltay, L. Emery, and 
A. S. Fisher. May 91, 13p SLAC-PUB-5516, CONF- 
910505-74 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A pulsed, split-parallel plate chopper has been de- 
signed built, and installed as part of the preinjector of 
the SSRL Injector. Its function is to allow the linear ac- 
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celerator three consecutive S-band bunches from the 
long bunch train provided by a RF gun. A permanent 
magnet deflector (PMD) at the chopper entrance de- 
flects the beam into an absorber when the chopper 
pulse is off. The beam is swept across a pair of slits at 
the beam output end when a 7 kV, 10-ns rise-time 
pulse passes in the opposite direction through the 75 


tests demonstrate that the chopper functions as ex- 
pected. 9 refs., 5 figs. 


157,249 
DE91012333/GAR 
Lawrence Berk Lab., CA. 


for the SSC. 
S. C. Loken. Jan 91, 16p LBL-30257, CONF- 
9010212-42 
Contract ACO03-76SF00098 
Symposium on detector research and development 
the Superconducting Collider, Fort Worth, TX 
(USA), 15-18 Oct 1990. ‘ed by Department of 
Energy, Washington, DC. 


We review the issues related to software development 
for the Superconducting Super Collider. These include 
the methods for software design as well as the use of 
— _— technologies and commercial prod- 
ucts. 11 refs. 
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DE91012336/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Grou measurements of galactic cosmic 


ray fragmentation in shielding. 

W. Schimmerling. Nov 90, 25p LBL-30022, CONF- 
9006220-8 

Contract ACO03-76SF00098 

COSPAR conference, The Hague (Nether- 


plenary 
lands), 25 Jun - 6 Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 


The mean free path for nuclear interactions of 
cosmic rays is comparable to shielding and tissue 
thicknesses present in human int explora- 
tion, resulting in a significant fraction of nuclear reac- 
tion products at depth. In order to characterize the ra- 
diation field, the energy spectrum, the angular distribu- 
tion, and the multiplicity of each type of secondary par- 
ticles must also be known as a function of depth. Re- 
actions can take place anywhere in a thick absorber; 
therefore, it is necessary to know these quantities as a 
function of particle energy for all particles produced. 
HZE transport methods are used to predict the radi- 
ation field; they are dependent on models of the inter- 
action of man-made systems with the space environ- 
ment to an even greater extent than methods used for 
other types of radiation. Hence, there is a major need 
to validate these transport codes by comparison with 
experimental data. The most cost-effective method of 
validation is a comparison with ground-based experi- 
mental measurements. A research program to provide 
such validation measurements using neon, iron and 
other accelerated heavy ion beams will be discussed 
and illustrated using results from ongoing experiments 
and their comparison with current transport codes. The 
extent to which physical measurements yield radiobio- 
logical predictions will be discussed. 16 refs., 9 figs. 


lactic 
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DE91012339/GAR 
Argonne National Lab., IL. 
High Energy Ph 
research 


1990. 

Ay nem rept. 

E. Berger, P. Moonier, E. May, and J. Norem. Feb 
91, 113p ANL-HEP-TR-91-05 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


A report is presented of research and development ac- 
tivities conducted in the High Energy Physics Division 
at Argonne National Laboratory during the six month 
period July 1 through December 31, 1990. Analyses of 
data from experiments performed by members of the 
Division are summarized, and the status of experi- 
ments taking data and of those being prepared is re- 
viewed. Descriptions are included of research on theo- 
retical and phenomenological topics in particle phys- 
ics. Progress reports are provided on accelerator re- 
search and development, detector research and de- 
velopment, and experimental facilities research. Lists 
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are presented of publications, of colloquia and confer- 
ence talks, and of significant external community ac- 
tivities of members of the Division. 


157,252 
DE91012341/GAR 
Lawrence Berkeley i. < CA. 
Weak scale supers = Bp tal 

L. J. Hall. 12 Nov 18p LBL-29739, CONF- 
9007193-2, UCB-PTH-90/4 

Contract ACO3- 7637-00098 

International school of subnuclear physics: physics up 
to 200 TeV (28th), Erice (Italy), 16-24 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 


An introduction to the ideas and current state of weak 

scale supersymmetry is given. It is shown that LEP 

data on Z decays has already excluded two of the 

—— models of weak scale supersymmetry. 
refs. 
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157,253 
DE91012343/GAR 
Lawrence Berkeley Lab., CA. 
Quantum measurement and the mind-brain con- 


nection. 
H. P. Stapp. 17 Oct 90, 38p LBL-29594, CONF- 
900862-2 


Contract ACO03-76SF00098 

Symposium on the foundations of modern physics, 
Joensuu (Finland), 13-17 Aug 1990. Sponsored by De- 
partment of Energy, Washington, DC. 


It is argued that quantum measurements do pose a 
problem, within the context created by the fundamen- 
tal aim of science, which is identified as the construc- 
tion of a cohesive, comprehensive, and rationally co- 
herent idea of the nature of the world in which we live. 
Models of nature are divided into two classes: (1), 
those in which there is a selection process that, for any 
possible measurement, would, if that measurement 
were to be performed, pick out one single outcome, 
and, (2), all others. It is proved that any model of class 
that reproduces the predictions of quantum theory 
must violate the condition that there be no faster-than- 
light influences of any kind. This result is used to moti- 
vate the study of models in which unitary evolution is 
maintained and there is no selection of unique out- 
comes. A consideration of ontic probabilities, historical 
records, and the form of the mind-brain connection 
leads to an elaboration of the Everett many-worlds in- 
terpretation that appears to provide the basis of satis- 
factory solution of the measurement problem. 18 refs. 
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157,254 
DE91012346/GAR 
Lawrence Berkeley Lab., CA. 
Physics at the Planck scale. 

M. K. Gaillard. 6 Dec “ hag LBL-29990, CONF- 
901141-5, UCB-PTH-90. 

Contract nC03 76SP00098 

International conference on trends in astroparticle 
physics, Santa Monica, CA (USA), 26 Nov - 1 Dec 
— by Department of Energy, Washing- 
ton, DC. 


Effective supergravity theories suggested by superstr- 
ings can be explored to determine their potential for 
successfully describing both observed physics at zero 
temperature and an inflationary cosmology. An impor- 
tant ingredient in this study is the dynamics of gaugino 
condensation, which has been the subject of recent 
activity. 33 refs., 2 figs. 
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157,255 
DE91012349/GAR 
Lawrence Berkeley Lab., CA. 
Summary of the working group 4: Hadron spec- 
troscopy. 

K. M. Crowe. Mar 91, 33p LBL-30494, CONF- 
900777-6 

Contracts AC03-76SF00098, FG03-87ER40323 
Workshop on science at the KAON factory, Vancouver 
(Canada), 23-28 Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 
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This report is a summary of the workin om group 4 on 


hadron spectroscopy. The topics covered are: physics 
motivation; design of spectrometer; status of some ex- 
isting hadron spectrometers; i woes to LASS; 
and arguments for/against a LASS-like design. 


157,256 
DE91012354/GAR 
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Lawrence wera bree , CA. 
High-frequency Schottky detector for use in the 


Tevatron. 

D. A. Goldberg, and G. R. Lambertson. Sep 90, 21p 
LBL-29701, CONF-9010267-5 

Contract ACO03-76SF00098 

1990 workshop on accelerator instrumentation, Bata- 
via, IL (USA), 1-4 Oct 1990. Sponsored by Department 
of Energy, Washington, DC. 


A vexing problem associated with detection of 
Schottky signals from a bunched beam is the presence 
of the coherent signal, which can be 10 or more orders 
of magnitude greater than the Schottky signal. To 
overcome this difficulty, we have constructed a 
Schottky detector for the Tevatron collider in the form 
of a high-Q ((approx)5000) resonant cavity which oper- 
ates at rough Hz, well above the Boe re at 
which the single-bunch frequency begins to 
roll off ((approx)200--300 MHz ote ose The 
detector is capable of sensing indapendaaiy the verti- 
cal and horizontal particle motions. The 2 GHz 
Schottky sign nals are down-converted to frequencies 
below 100 kHz to 4 relatively rapid a -resolution 
analysis using a FFT spectrum analyzer. The initial in- 
stallation consists of a single cavity; a second detector 
will be built which employs a pair of phased cavities to 
permit discrimination between p’s and (bar p)’s. Details 
of the design of both the cavity and the associated 
electronics are presented. Spectra obtained from the 
detector show clearly observable Schottky betatron 
lines, free of coherent contaminants; also seen are the 
“common-mode” longitudinal signals due to the offset 
of the beam from the detector center. The latter sig- 
nals indicate that at 2 GHz, the coherent single-bunch 
spectrum from the detector is reduced by >80 dB; 
therefore, in normal collider operation, the Schottky 
betatron lines are essentially entirely free of coherent 
contaminants. Experimental data will be presented 
showing how the detector spectra can be used to 
measure such properties as transverse emittance and 
synchrotron frequency. 3 refs., 4 figs., 5 tabs. 


157,257 
DE91012356/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Preliminary performance of the LBL AECR. 

C. M. Lyneis, Z. Xie, D. J. Clark, R. S. Lam, and S. A. 
aa Nov 90, 28p LBL-30523, CONF-9011136- 


Contract AC03-76SF00098 

International workshop on electron cyclotron reso- 
nance ion sources (ECRIS) (10th), Knoxville, TN 
(USA), 1-2 Nov 1990. Sponsored by Department of 
Energy, Washington, DC. 


The AECR source, which operates at 14 GHz, is being 
developed for the 88-inch Cyclotron at Lawrence 
Berkeley Laboratory. The AECR has been under 
source development since December 1989, when the 
mechanical construction was completed. The first 
AECR beams were injected into the cyclotron in June 
of 1990 and since then a variety of ion species from 
the AECR have been accelerated. The cyclotron re- 
cently accelerated (sup 209)Bi(sup 38+) to 954 MeV. 
An electron gun, which injects 10 to 150 eV electrons 
into the plasma chamber of the AECR, has been de- 
veloped to increase the production of_hi igh charge 
state ions. With the electron gun the AECR has pro- 
duced at 10 kV extraction voltage 131 e(mu)A of O(sup 
7+), 13 e(mu)A of O(sup 8+), 17 e(mu)A of Ar(sup 
14+), 2.2 e(mu)A of Kr(sup 25+), 1 e(mu)A of Xe(sup 
31+), and 0.2 e(mu)A of Bi(sup 38+). The AECR was 
also tested as a single stage source with a coating of 
SiO(sub 2) on the plasma chamber walls. This signifi- 
cantly improved its on at compared to no coat- 
ing, but direct injection of electrons with the electron 
gun produced the best results. 5 refs., 6 figs., 4 tabs. 


157,258 
DE91012361/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Role of the UNIX(trademark) central computing fa- 
cility in a multi-purpose national laboratory. 

C. A. Eades. 5 Mar 91, 23p LBL-30411, CONF- 
910373-11 

Contract AC03-76SF00098 

Conference on computing in high energy physics, Tsu- 
kuba (Japan), 11-15 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


In the last ten years we have seen a og change 
in the role of the central computing facility. This has 
been brought about by the new technology and the 
evolving needs of the research community. In this 


paper we discuss the current efforts of the central 
computing facility’s UNIX Group at Lawrence Berkeley 
Laboratory to address these changes in technology 
and the needs of its research groups. This paper is 
divided into three ge eneral areas. In the first, manage- 
ment, we discuss the costs of system management in 
a distributed computing environment; current comput- 
ing issues, including the impact of workstation technol- 
ogy on the laboratory infrastructure, the advantages 
and disadvantages of diskless workstations in the lab- 
oratory environment as well as the need for high-reli- 
ability file services it implies. In the second, mass stor- 
age, we discuss the need for and an implementation of 
mass storage service to the laboratory community. We 
will also discuss issues such as network access and 
integration strategies. In the third, we will discuss other 
types of services provided by the central facility, in- 
cluding common software export via high availability 
Network File Services servers, distributed high-quality 
output devices and the role of the central facility in pro- 
viding computer security. 


157,259 

DE91012362/GAR 
Lawrence Berkeley Lab., CA. 
New experimental limit on the electric dipole 
moment of the electron. 

C. Carlberg, H. Gould, K. Abdullah, E. D. Commins, 
and S. B. Ross. Dec 90, 30p LBL-30211, CONF- 
900716-3 

Contract AC03-76SF00098 

International conference on atomic physics (12th), 
Ann Arbor, Mi (USA), 29 Jul - 3 Aug 1990. Sponsored 
by Department of Energy, Washington, DC. 
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We describe a search for the electric dipole moment 
d(sub e) of the electron, carried out with (sup 205)TI 
atoms in the ground state. The experiment makes use 
of the separated-oscillating-field magnetic-resonance 
method, laser state selection, fluorescence detection, 
and two counter-propagating atomic beams. Very 
careful attention is paid to systematic effects. The 
result for the atomic electric dipole moment is d(sub a) 
= (1.6 (plus minus) 5.0) (times) 10(sup (minus)24) e 
cm. If we assume the theoretical ratio d(sub a)/d(sub 
e) = (minus)600, this yields d(sub e) = ((minus)2.7 
(plus minus) 8.3) (times) 10(sup (minus)27) e cm. 17 
refs., 7 figs., 1 tab 
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DE91012376/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Linac and booster RF systems for a dedicated in- 
jector for SPEAR. 

J. N. Weaver, S. Baird, M. Borland, H. D. Nuhn, and 
J. Safranek. May 91, 13p SLAC-PUB-5515, CONF- 
910505-68 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A 120 MeV, 2856 MHz, TW linac, with a microwave 
o alpha magnet, and chopper, has been built at 

SRL as a preinjector for and along with a 3 GeV 
booster synchrotron ring. The resulting injector will be 
available on demand to fill SPEAR, which is a storage 
ring now dedicated to synchrotron light production. 
The linac sections were purchased from China, the 
XK-5 klystrons were obtained surplus from SLAC, the 
modulators are a variation on those at SLAC and were 
built by SSRL, the a — magnet and chopper were de- 
signed and built at SSRL and the microwave gun was 
designed and built in collaboration with Varian Associ- 
ates. The rf system for the booster ring is similar to 
those at SPEAR and PEP and was built by SSRL. 
Some of the interesting mechanical and electrical de- 
tails are discussed and the wee bagma bide. of 
po linac and ring rf system are highlighted. 8 refs., 6 
igs. 
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DE91012377/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

SLC’s adaptation of the ALS high performance 
serial link. 

K. Krauter. May 91, 13p SLAC-PUB-5513, CONF- 
910505-91 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 





Keep It Simple Network (KISNet) is a very high speed, 
low overhead, primarily point-to-point network adapted 
from the LBL Advanced Light Source (ALS) control 
system. KISNet implements the ALS system in the 
SLAC Linear Collider (SLC) environment. Commercial- 
ly available communication hardware protocols do not 
meet the per-small-packet transmission time require- 
ments of the initial application that motivated the de- 
velopment of KISNet. Limited resources restricted 
what could be developed from scratch. In the SLC en- 
vironment, the communications — is used in a 
slightly different way than at ALS. The software is lay- 
ered to enable insertion of future hardware as it be- 
comes available. Several enhancements for the future 
of KISNet are under consideration. 2 refs., 2 figs. 


157,262 

DE91012378/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Design of VAX software for a generalized feed- 
back system. 

F. Rouse, S. Castillo, T. Himmel, B. Sass, and H. 
Shoaee. May 91, 13p SLAC-PUB-5511, CONF- 
910505-92 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Fast feedback in the Stanford Linear Collider (SLC) not 
only works, but is necessary. We have several exam- 
ples of currently running systems that have greatly im- 

roved the performance of the accelerator. In order to 
increase the number of feedback loops, it has become 
necessary to redesign the system to allow a database 
description of any feedback loop. We use digital con- 
trol theory to formally describe each feedback loop in 
terms of a matrix equation. Then a new feedback loop 
requires only an update to the database, and perhaps 
the installation of a inter-micro communications link. 
This paper details the design of the VAX software re- 
quired to implement the new system. 3 refs., 5 figs. 
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Stanford Linear Accelerator Center, CA. 

Coordinate measurement machines as an align- 

ment tool. 

B. T. Wand. Mar 91, 17p SLAC-PUB-5506, CONF- 

9103172-1 

Contract ACO3-76SF00515 

1991 ACSM/ASPRS (American Society for Photo- 

— and Remote Sensing) annual conference, 
altimore, MD (USA), 25-29 Mar 1991. Sponsored by 

Department of Energy, Washington, DC. 


In February of 1990 the Stanford Linear Accelerator 
Center (SLAC) purchased a LEITZ PM 12-10-6 CMM 
(Coordinate measurement machine). The machine is 
shared by the Quality Control Team and the Alignment 
Team. One of the alignment tasks in positioning beam- 
line components in a particle accelerator is to define 
the component’s magnetic centerline relative to exter- 
nal fiducials. This procedure, called fiducialization, is 
critical to the overall positioning tolerance of a magnet. 
It involves the definition of the magnetic center line 
with respect to the mechanical centerline and the 
transfer of the mechanical centerline to the external 
fiducials. To perform the latter a magnet coordinate 
system has to be established. This means defining an 
origin and the three rotation angles of the magnet. The 
datum definition can be done by either optical tooling 
techniques or with a CMM. As optical tooling measure- 
ments are very time consuming, not automated and 
are prone to errors, it is desirable to use the CMM fidu- 
cialization method instead. The establishment of a 
magnet coordinate system based on the mechanical 
center and the transfer to external fiducials will be dis- 
cussed and presented with 2 examples from the Stan- 
ford Linear Collider (SLC). 7 figs. 
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DE91012380/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Accelerator and feedback control simulation using 
neural networks. 

D. Nguyen, M. Lee, R. Sass, and H. Shoaee. May 
91, 13p SLAC-PUB-5503, CONF-910505-63 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Unlike present constant model feedback system, 
neural networks can adapt as the dynamics of the 
process changes with time. Using a model, 
the “Accelerator” network is first trained to simulate 
the dynamics of the beam for a given beam line. This 
“Accelerator” network is then used to train a second 
“Controller” network which performs the control func- 
tion. In simulation, the networks are used to adjust cor- 
rector magnetics to control the launch angle and posi- 
tion of the beam to keep it on the desired trajectory 
when the incoming beam is perturbed. 4 refs., 3 figs. 
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DE91012381/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

yg oy s of NLC bunch compressor. 

R. P. Rogers, and S. A. Kheifets. May 91, 13p SLAC- 
PUB-5501, CONF-910505-64 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Results of computer simulations of the misalignments 
in the 180(degree)-bend angle second-stage bunch 
compressor for the NLC are described. The aim of this 
Study was to evaluate alignment and production error 
tolerances. Three versions of the second stage, differ- 
ing in their minimum obtainable bunch length (44 (mu), 
60 (mu), and 86 (mu)) were studied. Simulations in- 
cluded orbit correction produced by errors and mis- 
alignments of the compressor elements. The orbit cor- 
rection itself was done within some error margins. The 
effects of misalignments on transverse emittance 
growth were found. Recommendations for alleviating 
—— tolerances are discussed. 5 refs., 6 figs., 1 
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DE91012382/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Isochronous 180 degree turns for the SLC posi- 
tron system. 

R. H. Helm, J. E. Clendenin, S. D. Ecklund, A. V. 
Kulikov, and R. Pitthan. May 91, 13p SLAC-PUB- 
5500, CONF-910505-65 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The design of the compact, achromatic, second order 
isochronous 180(degrees) turn for the SLC positron 
transport system will be described. Design criteria re- 
quire an energy range of 200(plus minus)20 MeV, 
energy acceptance of (plus minus)5%, transverse ad- 
mittance of 25(pi) mm-mr, and minimal lengthening of 
the 3 to 4 mm (rms) positron bunch. The devices had 
to fit within a maximum height or width of about 10 ft. 
Optics specifications and theoretical performance are 
presented and compared to experimental results 
based on streak camera measurements of bunch 
length immediately after the first isochronous turn (200 
MeV) and positron beam energy spread after S-band 
acceleration to 1.15 GeV. 5 refs., 7 figs. 
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DE91012386/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

100 MW klystron development at SLAC. 

A. E. Viieks, R. S. Callin, G. Caryotakis, K. S. Fant, 
and W. R. Fowkes. May 91, 13p SLAC-PUB-5480, 
CONF-910505-72 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A klystron designed to operate at 11.4 GHz and 440 kV 
is presently SLAC’s strongest rf power source candi- 
date for the Next Linear Collider. It is expected to pro- 
vide 100 MW of rf power with a pulse width of 1 micro- 
second. Many of the conventional tube technologies 
are being pushed to their limits. High electron beam 
power densities, rf electric gradients in cavity gaps and 
stresses on the ceramic rf output windows are among 
the most severe problems to be dealt with. This paper 
describes oe in the development of this device 
including results from single and double gap output 
cavities and various styles of rf output windows. 6 refs., 
3 figs., 1 tab. 


157,271 


PHYSICS 
General 


157,268 
DE91012387/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 
free electron —_ 
nc- 


V. Ziemann. May 91, 13p SLAC-PUB-5478, CONF- 
910505-71 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A model for the simulation of the time dependent be- 
havior and the analysis of the equilibrium of the cou- 
pled system of eg pe. and Free Electron Laser 
(FEL) is presented. a is comprises both am- 
plifier and oscillator FEL. Bunch lengthening and 
energy widening due to wake forces are taken into ac- 
count in a self-consistent way. The method is based on 
a —, algorithm for means and correlations of the 
electron distribution function, pioneered by K. Hirata. 
The evolution of the laser field in the oscillator FEL is 
descrii supermodes. The model is used to simu- 
late an FEL in a small 500 MeV — ring with 100 m 
circumference. Typical values for output power, 
spatial, and spectral characteristics of the emitted radi- 
ation are presented. 8 refs., 2 figs. 
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Use of digital control theory state space formalism 
for feedback at SLC. 

T. Himel, L. Hendrickson, F. Rouse, and H. Shoaee. 
May 91, 13p SLAC-PUB-5470, CONF-910505-70 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The algorithms used in the database-driven SLC fast- 
feedback system are based on the state space formal- 
ism of digital control theory. These are implemented as 
a set of matrix equations which use a Kalman filter to 
estimate a vector of states from a vector of measure- 
ments, and then apply a gain matrix to determine the 
actuator settings from the state vector. The matrices 
used in the calculation are derived offline using Linear 
Quadratic Gaussian minimization. For a given noise 
spectrum, this procedure minimizes the rms of the 
states (e.g., the position or energy of the beam). The 
offline program also allows simulation of the loop’s re- 
sponse to arbitrary inputs, and calculates its frequency 
response. 3 refs., 3 figs. 
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Correlation plot facility in the SLC control system. 
L. Hendrickson, N. Phinney, and L. Sanchez- 
Chopitea. May 91, 13p SLAC-PUB-5464, CONF- 
910505-59 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Correlation Plot facility is a powerful interactive 
tool for data acquisition and analysis throughout the 
SLC. A generalized interface allows the user to per- 
form a wide variety of machine physics experiments 
without the need for specialized software. It has been 
used extensively during SLC commissioning and oper- 
ation. The user may step one or two independent pa- 
rameters such as magnet or feedback setpoints while 
measuring or calculating up to 160 others. Measured 
variables include all analog signals available to the 
control system as well as a variety of derived param- 
eters such as beam size or emittance. Various fitting 
algorithms and display options are provided for data 
analysis. A software-callable interface is also provided. 
Applications based on this facility are used to phase 
klystrons, measure emittance and dispersion, minimize 
beam size at the interaction point and maintain beam 
collisions. 4 refs., 3 figs. 
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Orbit monitoring in the SLC. 

L. Sanchez-Chopitea, P. Emma, and D. Van Olist. 
May 91, 13p SLAC-PUB-5463, CONF-910505-60 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Beam orbits in the SLC are monitored in real time and 
the data is stored for future trend and correlation anal- 
= A background process acquires Beam Position 

jonitor (BPM) and Toroid data on a periodic basis and 
saves the general quantities such as orbit RMS and 
beam intensity in addition to the individual readings. 
Some of this data is archived by the SLC History Buffer 
facility and the rest is saved in files for later analysis. 
This has permitted the tracing of interaction point in- 
stabilities to specific devices as far away as the damp- 
ing rings. In addition, the data is displayed for the oper- 
ators both in summary and in full form. The different 
displays can be configured from the control consoles. 
2 refs., 5 figs. 
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gen wong St ogee of the b-factory io. 
S. Heifets. Mar 91, 13p SLAC-PUB-5456, CONF- 
910505-61 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A preliminary impedance budget for the B-factory is 
given. The appendix summarizes the possible designs 
of bellows. 4 refs., 3 figs., 2 tabs. 
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Im ince due to synchrotron radiation. 
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SLAC-PUB-5455, CONF-910505-62 
Contract ACO3-76SF00515 
1991 Institute of Electrical and Electronics Engineers 
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A qualitative consideration of the impedance caused 
by the synchrotron radiation is given. The rigorous re- 
sults such as the value of the threshold frequency and 
the maximum value of the impedance are obtained in a 
simple way. 4 refs. 
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SLC polarized beam source ultra-high-vacuum 


design. 

T. L. Lavine, J. E. Clendenin, E. L. Garwin, E. W. 
Hoyt, and M. W. Hoyt. May 91, 12p SLAC-PUB-5454, 
CONF-910505-89 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper describes the design of the ultra-high 
vacuum system for the beam-line from the 160-kV po- 
larized electron gun to the linac injector in the Stanford 
Linear Collider (SLC). The polarized electron source is 
a GaAs photocathode, requiring 10(sup (minus)11)- 
Torr-range pressure for adequate quantum efficiency 
and longevity. The photo-cathode is illuminated by 3- 
nsec-long laser pulses. Photo-cathode maintenance 
and improvements require occasional substitution of 
guns with rapid restoration of UHV conditions. Differ- 
ential pumping is crucial since the pressure in the in- 
jector is more than 10 times greater than the photo- 
cathode can tolerate, and since electron-stimulated 
gas desorption from beam loss in excess of 0.1% of 
the 20-nC pulses may poison the photocathode. Our 
design for the transport line contains a differential 
pumping region isolated by a pair of valves. Exchange 
of guns requires venting only this isolated region which 
can be restored to UHV rapidly by baking. The differen- 
tial pumping is performed by non-evaporable getters 
(NEGs) and an ion pump. 3 refs., 3 figs. 
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Stanford Linear Accelerator Center, CA. 

High-power Sy binary pulse-com- 
ion experiment at SLAC. 

. L. Lavine, Z. D. Farkas, A. Menegat, R. H. Miller, 
and C. Nantista. May 91, 13p SLAC-PUB-5451, 
CONF-910505-90 
Contract AC03-76SF00515 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Using rf pulse compression it will be possible to boost 
the 50- to 100-MW output expected from high-power 
microwave tubes operating in the 10- to 20-GHz fre- 
quency range to the 300- to 1000-MW level required 
by the next generation of high-gradient linacs for linear 
colliders. A high-power X-band three-stage binary rf 
pulse compressor has been implemented and operat- 
ed at the Stanford Linear Accelerator Center (SLAC). 
In each of three successive stages, the rf pulse-length 
is compressed by half, and the peak power is approxi- 
mately doubled. The experimental results presented 
here have been obtained at power levels up to 25-MW 
input (from an X-Band klystron) and up to 120-MW 
output (compressed to 60 nsec). Peak power gains 
= than 5.2 have been measured. 5 refs., 6 figs., 5 
tabs. 
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DE91012474/GAR 
Argonne National Lab., IL. 
Status of the uranium upgrade of ATLAS. 
L. M. Bollinger, P. J. Billquist, J. M. Booety. BE. 
/CP-72009, 
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Clifft, and P. Markovich. 1991, 13p AN 
CONF-910505-73 

Contract W-31109-ENG-38 

In Rumanian. 1991 Institute of Electrical and Electron- 
ics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (USA), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The ATLAS Positive lon injector (Pll) is designed to 
replace the tandem injector for the ATLAS heavy-ion 
facility. When the Pll project is complete, ATLAS will 
be able to accelerate all ions through uranium to ener- 
gies above the Coulomb barrier. Pll consists of an ECR 
ion source on a 350 KV platform and a very low-veloci- 
ty superconducting linac. The linac is composed of an 
independently-phased array of superconducting four- 
gap interdigital resonators which accelerate over a ve- 
locity range of .007c to .05c. the Pll project is approxi- 
mately 75% complete. Beam tests and experiments 
using the partially completed Pil have demonstrated 
that the technical design goals are being met. The 
design, construction status, and results of recent oper- 
ational experience using the Pll will be discussed. 10 
refs., 2 figs., 1 tab. 
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DE91012480/GAR 
Argonne National Lab.., IL. 
Searching for top decays to charged Higgs bosons 
with the SDC detector. 

R. M. Barnett, |. Hinchliffe, J. F. Gunion, H. E. Haber, 
and B. Hubbard. Nov 90, 28p ANL-HEP-TR-90-86, 
SDC-90-00141,SCIPP-90/32, LBL-29774, UCD-90-32 
Contracts W-31109-ENG-38, ACO03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
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We have studied the capabilities of the SDC detector 
to discover a = Higgs boson in the decay t 
(yields) H(sup +)b for the particular case m(sub t) = 
250 GeV/c(sup 2) and m(sub H)(sup (plus minus)) = 
150 GeV/c(sup 2). The two methods investigated both 
tag t(anti t) events by demanding a high-p(sub t) lepton 
and two identified b-quark jets. In the first technique 
we search for an excess of (tau) leptons from H(sup 
(plus minus)) decays; in the second, we look for a peak 
in the two-jet mass distribution resulting from H(sup +) 
(yields) c(anti s). In combination, these two techniques 
allow discovery of such a charged Higgs boson over 
the entire interesting range of Lge ie 
model parameter space. 8 refs., 11 figs., 2 tabs. 
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Quantized planes and multiparameter deforma- 
tions of Heisenberg and GL(N) algebras. 

D. B. Fairlie, and C. Zachos. 1991, 22p ANL-HEP- 
CP-91-28, DTP-91/19, CONF-9101101-1 

Contract W-31109-ENG-38 

Miami North Atlantic Treaty Organization (NATO) ARW 
conference on quantum field theory, statistical me- 
chanics, quantum groups and topology, Coral Gables, 
FL (USA), 11 Jan 1991. Sponsored by Department of 
Energy, Washington, DC. 


We summarize our work on explicitly deforming classi- 
cal oscillators to multiparameter quantum oscillators 
which do not commute with each other. These “an- 
yonic” oscillators lead to the construction of a consist- 
ent quantum algebra GL(sub q)(N) with (N (minus) 1)(N 
(minus) 2)/2 independent parameters, some of whose 
features and applications we shall discuss. 22 refs. 
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Design and analysis of the 50mm collider dipole 
vacuum vessel. 

T. Heger, D. Arnold, and T. Nicol. Mar 91, 23p 
FNAL-TM-1727, CONF-910340-13 

Contract ACO02-76CH03000 

Annual international industrial symposium on the super 
collider (IISSC) (8rd), Atlanta, GA (USA), 13-15 Mar 
Leg ee by Department of Energy, Washing- 
ton, DC. 


In this study, a finite element model is used to predict 
the vacuum vessel’s response to loads resulting from 
its own self-weight and shipping and handling. Struc- 
tural members of the cold mass support system must 
behave elastically during assembly and transport of 
the magnets so that alignment with respect to an ex- 
ternal reference is reproducible. This paper includes 
deflection and stress analyses of the vacuum vessel 
for the SSC 50 mm collider dipole cryostats. In addi- 
tion, material selection and stress relieving techniques 
are discussed. Several methods of local structural re- 
inforcement were analyzed prior to the selection of the 
current design. The results from these analyses are 
given for comparison. 9 refs., 8 figs., 5 tabs. 
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Systematic effects in CALOR simulation code to 
model experimental configurations. 

P. K. Job, J. Proudfoot, T. Handler, and T. A. Gabriel. 
27 Mar 91, 30p ANL/CP-73070, CONF-9104249-1, 
ANL-HEP-CP-9127 

Contracts AC05-840R21400, W-31109-ENG-38 
Workshop on detector and event simulation in high 
energy physics, Amsterdam (Netherlands), 8-12 Apr 
1991 —_ by Department of Energy, Washing- 
ton, DC. 


CALOR89 code system is being used to simulate test 
beam results and the design parameters of several 
calorimeter configurations. It has been bench-marked 
against the ZEUS, D(theta) and HELIOS data. This 
study identifies the systematic effects in CALOR simu- 
lation to model the experimental configurations. Five 
major systematic effects are identified. These are the 
choice of high energy nuclear collision model, material 
composition, scintillator saturation, shower integration 
time, and the shower containment. Quantitative esti- 
mates of these systematic effects are presented. 23 
refs., 6 figs., 7 tabs. 
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Scintillation detector efficiencies for neutrons in 
the energy region above 20 MeV. 

J. K. Dickens. 1991, 22p CONF-9105190-1 

Contract AC05-840R21400 

Specialists’ meeting on neutron cross section stand- 
ards for the energy region above 20 MeV, Uppsala 
(Sweden), 21-23 May 1991. Sponsored by Department 
of Energy, Washington, DC. 


The computer program SCINFUL (for SCINtillator 
FUL1 response) is a program designed to provide a 
calculated complete pulse-height response anticipat- 
ed for neutrons being detected by either an NE-213 
(liquid) scintillator or an NE-110 (solid) scintillator in 
the shape of a right circular cylinder. The point neutron 
source may be placed at any location with respect to 
the detector, even inside of it. The neutron source may 
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be monoenergetic, or Maxwellian distributed, or distrib- 
uted between chosen lower and upper bounds. The 
calculational method uses Monte Carlo techniques, 
and it is relativistically correct. Extensive comparisons 
with a variety of experimental data have been made. 
There is generally overall good agreement (less than 
10% differences) of results for SCINFUL calculations 
with measured integral detector efficiencies for the 
design incident neutron energy range of 0.1 to 80 MeV. 
Calculations of differential detector responses, i.e. 
yield versus response pulse height, are generally 
within about 5% on the average for incident neutron 
energies between 16 and 50 MeV and for the upper 
70% of the response pulse height. For incident neu- 
tron energies between 50 and 80 MeV, the calculated 
shape of the response agrees with measurements, but 
the calculations tend to underpredict the absolute 
values of the measured responses. Extension of the 
Program to compute responses for incident neutron 
energies greater than 80 MeV will require new experi- 
mental data on neutron interactions with carbon. 32 
refs., 6 figs., 2 tabs. 
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‘ZLIB’: A numerical library for differential algebra 
(A user’s guide for Version 1.0). 

Y. Yan, and C. Y. Yan. Dec 90, 47p SSCL-300 
Contract ACO2-89ER40486 

Sponsored by Department of Energy, Washington, DC. 


Given an efficient numerical method and a supercom- 
puter, differential algebra can be a powerful tool for the 
study of accelerator physics. ‘‘ZLIB,” which has a style 
similar to the numerical library “IMSL,” has been de- 
veloped to offer efficient numerical routines on super- 
computers for differential algebra. “ZLIB” uses dy- 
namic memory and is both vectorized and parallelized 
(multi-tasked) besides being scalarly optimized. These 
are two sub-libraries in “ZLIB,” “TPALIB” and 
“ZPLIB,” with unique data structures for flexibility. The 
“TPALIB” is more flexible in dealing with a different 
number of variables, and therefore is more suitable for 
use in extracting maps. The ““ZPLIB” is more flexible in 
dealing with a different number of orders, and there- 
fore is more suitable for use in analyzing a map. Use of 
“ZLIB” in a scalar computer is also recommended. 
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bg maps. 

Y. Yan, T. Sen, A. Chao, G. Bourianoff, and A. J. 
Dragt. Dec 90, 18p SSCL-301, LBL-30026 

Contracts AC02-89ER40486, ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


Round-off errors in long-term tracking for the Super- 
conducting Super Collider (SSC) with 64-bit precision 
“— precision in Cray or normal double precision) 
are found to be insignificant. One-turn Taylor maps are 
useful for studying the beam dynamics of the alternat- 
ing gradient synchrotrons and can potentially be used 
for fast long-term tracking up to 100 million turns for 
the SSC. 14 refs., 2 figs. 
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Contracts AC02-89ER40486, AC03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


A large amount of supercomputer CPU time has been 
used for tracking particles in the Superconducting 
Super Collider (SSC) using a vectorized, multi-tasked 
post-Teapot tracking program called “Ztrack.” Typi- 
cally, hundreds of particles with appropriate initial dis- 
placements (relative to the closed orbits) are tracked 
for a hundred thousand turns. One then simply makes 
a survival plot (turn at which particle is lost versus ini- 
tial displacements) to determine the dynamic aperture. 
Occasionally, particles are tracked to a million turns for 
very selective cases. These numerical studies aid in 
determining the best aperture for the SSC. 6 refs., 1 
fig., 1 tab. 


PC A03/MF A01 


157,285 
DE91012556/GAR 


Superconducting Super Collider Lab., Dallas, TX. 

pr on intensity beam extraction at the SSC. Revi- 
sion. 

B. S. Newberger, and H. Shih. Jan 91, 29p SSCL- 
344-Rev, CONF-9010270-4-Rev 

Contract ACO2-89ER40486 

U.S.-Japan workshop on nonlinear dynamics and parti- 
cle acceleration, Tsukuba (Japan), 22-25 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 


This paper discusses recent results on the extraction 
of a low- intensity beam from the Superconducting 
Super Collider for high- statistics B-physics experi- 
ments in a fixed-target configuration. The method to be 
used employs channeling in a bent crystal to kick pro- 
tons into a conventional extraction geometry. The part 
of phase space depleted by the crystal is to be repopu- 
lated by the introduction of a small amount of noise 
into the rf system. It is this aspect of the research that 
is described here. We present analytic estimates of the 
extraction rates and the results of Monte Carlo track- 
ing studies. 18 refs., 5 figs., 2 tabs. 
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Bent crystal extraction of the SSC beam with RF 
noise induced diffusion. 

H. J. Shih, and A. M. Taratin. Mar 91, 38p SSCL-389 
Contract AC02-89ER40486 

Sponsored by Department of Energy, Washington, DC. 


Channeling of charged particles in bent crystals has 
been considered for use in parasitic extraction of the 
Superconducting Super Collider (SSC) beam. To make 
this feasible, a small fraction of the SSC proton beam 
must be brought onto a bent crystal. In this paper, the 
method of introducing filtered phase noise into the rf 
system to diffuse the tails of the beam was investigat- 
ed using computer simulations. The channeling effi- 
ciency of an incident beam by a bent silicon crystal 
was then analyzed using a theory and simulations. In 
addition, the increase in channeling efficiency because 
of the possibility of multiple passage through the crys- 
tal was studied in the presence of the injected filtered 
rf noise. 14 refs., 17 figs. 
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High performance architecture for accelerator 
controls. 

M. Allen, S. M. Hunt, H. Lue, C. G. Saltmarsh, and C. 
R. C. Parker. Mar 91, 18p SSCL-394, CONF-910340- 
14 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


The demands placed on the Superconducting Super 
Collider (SSC) control system due to large distances, 
high bandwidth and fast response time required for op- 
eration will require a fresh approach to the data com- 
munications architecture of the accelerator. The proto- 
type design effort aims at providing deterministic com- 
munication across the accelerator complex with a re- 
sponse time of <100 ms and total bandwidth of 2 
Gbits/sec. It will offer a consistent interface for a large 
number of equipment types, from vacuum pumps to 
beam position monitors, providing appropriate commu- 
nications performance for each equipment type. It will 
consist of highly parallel links to all equipments: those 
with computing resources, non-intelligent direct con- 
trol interfaces, and data concentrators. This system 
will give each piece of equipment a dedicated link of 
fixed bandwidth to the control system. Application pro- 
grams will have access to all accelerator devices 
which will be memory mapped into a global virtual ad- 
dressing scheme. Links to devices in the same geo- 
te area will be multiplexed using commercial 
ime Division Multiplexing equipment. Low-level 
access will use reflective memory techniques, elimi- 
nating processing overhead and complexity of tradi- 
tional data communication protocols. The use of com- 
mercial standards and equipment will enable a high 
performance system to be built at low cost. 1 fig. 
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SSC spool piece design. 

D. Clark, K. Costin, D. Hutton, R. McConeghy, and A. 
Scheidemantie. Mar 91, 25p SSCL-386, CONF- 
910340-19 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
bane | a by Department of Energy, Washing- 
‘on, DC. 


The spool piece design for the standard arc half-cell of 
the Superconducting Super Collider collider ring is an 
electromechanical system which performs a variety of 
tasks. The components provide conditioning and con- 
trol of the cryogenics and electrical bus routing and 
protection; they also accommodate the beam position 
monitor and corrector magnet families, vacuum sepa- 
ration, and connection points for control and instru- 
mentation. The design uses unique locations for each 
component, mixing form and function in a limited 
amount of allocated length in the standard 90 m halif- 
cell. This paper describes the purpose and positioning 
of the various components and the assembly se- 
quence required to achieve these space constraints. 5 
refs., 6 figs., 3 tabs. 
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Successful development and integration of the Super- 
conducting Super Collider (SSC) collider rings requires 
coordination of unique design implementations formu- 
lated by the SSC Laboratory organizations, and later 
by individual superconducting magnet and spool piece 
manufacturers. Application of the Interface Control 
Working Group/Interface Control Document process 
provides a systematic review and concurrence of 
these designs, while minimizing constraints on the 
design process by avoiding excessively detailed speci- 
fication. Design details necessary for integration of the 
separate components are documented and reviewed, 
with only inconsistencies and exceptions being ad- 
dressed by management direction and/or specifica- 
tion revision. 7 figs. 


157,290 

DE91012578/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Design of a thermal expansion joint for the SSC 
magnet leads. 

W. Clay, J. Cox, and R. Thome. Mar 91, 19p SSCL- 
382, CONF-910340-21 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


In this paper we present the design of a thermal expan- 
sion joint for the main power leads of the magnets 
used in the Superconducting Super Collider ( ) 
rings. This design ensures cryogenic stability of the 
leads in an environment of low flow rate, single phase 
helium, survives high-energy neutron and gamma radi- 
ation, and satisfies the connection scheme to reduce 
dump resistor voltage. The finite element analysis 
used to model the leads for both thermal and mechani- 
cal responses is discussed. The radiation resistance of 
candidate materials for use as structural and electrical 
components at 4 K is discussed. The possible connec- 
tion schemes for the magnets in the collider ring are 
detailed and the current design are presented. 1 ref., 9 
figs., 1 tab. 
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When a Superconducting Super Collider (SSC) dipole 
magnet quenches, the quench protection system will 
intentionally quench other magnets in the half cell. The 
result is that the stored energy of all of these 
quenched magnets will be absorbed equally among 
them. These simultaneous quenches produce heat, 
which diffuses from the magnet coils to the main 
helium (He) coolant channels and thereby eventually 
causes an increase in the He pressure. When the 
quench is detected, vent valves open to minimize the 
He pressure increase and thus prevent damage to the 
images. The performance of the He venting system 
has been modeled and simulated to establish whether 
the venting will be take place as required. The model 
consists of partial differential equation energy bal- 
ances written radially for the magnet coils, collar, and 
yoke; and ordinary differential equations of energy and 
mass balance written for the He in the magnets and 
relief header. The basic algorithm is the numerical 
methods of lines, with finite difference approximation 
of the spatial derivatives, and time integration by 
LSODES. Simulation results will be presented for an 
SSC half cell of the Accelerator Systems String Test 
(ASST) facility. The results will be also compared with 
recent string quench measurements performed at the 
Fermilab String Test Facility. 10 refs., 10 figs., 2 tabs. 
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Systems engineering at the Superconducting 
Super Collider (one year later). 

J. Nonte. Mar 91, 21p SSCL-380, CONF-910340-23 
Contract ACO2-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991 —_ by Department of Energy, Washing- 
ton, 


After one year of systems os ge ai. at the Super- 
conducting Super Collider (SSC), the project baseline 
of costs, schedule milestones, and top-level (point 
design) physics parameters has been accepted by the 
Department of Energy (DOE). This paper describes the 
role of systems engineering in developing the baseline 
and in establishing requirements specifications, 
change control, and methods of tracking to a baseline. 
The differences between the Department of Defense 
and DOE--specifically at the SSC Laboratory (SSCL)-- 
in application of systems engineering disciplines and 
tools are discussed. The aim of the paper is to inform 
participating industries of the anticipated requirements 
format and of the emphasis that will be placed on 
physics requirements as opposed to procedures. In- 
dustry subcontractors should have a better under- 
standing of the systems engineering expected by the 
SSCL. 3 figs. 
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DE91012581/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Linac RF systems for the SSC. 

: - Ferrell. Mar 91, 21p SSCL-379, CONF-910340- 


nen AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991 ’ a by Department of Energy, Washing- 
ton, 


An overview of the RF system design for the SSC 
Linear Accelerator is presented. The RF systems for 
the Radio Frequency Quadrupole, Drift Tube Linac, 
Coupled Cell Linac, and bunchers are described. Per- 
formance requirements for each system are present- 
ed. The Linac low-level RF amplitude and phase con- 
trol concept is described, as is the Linac RF control 
system design concept. Present RF system design 
status and plans are also presented. 16 figs., 7 tabs. 
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Superconducting Super Collider Lab., Dallas, TX. 

SSC accelerator availability allocation. 

K. T. Dixon, and J. Franciscovich. Mar 91, 27p 
SSCL-376, CONF-910340-25 

Contract ACO02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991. Sponsored by Department of Energy, Washing- 
ton, 
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Superconducting Super Collider (SSC) 0 
availability is an area of major concern, judged by the 
Central Design Group to present such risk that use of 
modern engineering tools would be essential to pro- 
gram success. Experience has shown that as acceler- 
ator beam availability falls below about 80(percent), ef- 
ficiency of physics experiments degrades rapidly due 
to inability to maintain adequate coincident accelerator 
and detector operation. For this reason, the SSC avail- 
ability goal has been set at 80(percent), even though 
the Fermi National Accelerator Laboratory accelerator, 
with a fraction of the SSC’s complexity, has only re- 
cently approached that level. This paper describes the 
allocation of the top-level goal to part-level reliability 
and maintainability requirements, and it gives the re- 
sults of parameter sensitivity studies designed to help 
identify the best approach to achieve the needed 
system availability within funding and schedule con- 
straints. 1 ref., 12 figs., 4 tabs. 
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DE91012583/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Magnet database system. 

P. Baggett, N. Delagi, R. Leedy, W. Marshall, and S. 
Robinson. Mar 91, 19p SSCL-370, CONF-910340-26 
Contract ACO02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
hong cs by Department of Energy, Washing- 
ton, 


This paper describes the current status of MagCom, a 
central database of SSC magnet information that is 
available to all magnet scientists via network connec- 
tions. The database has been designed to contain the 
specifications and measured values of important prop- 
erties for major materials, plus configuration informa- 
tion (specifying which individual items were used in 
each cable, coil, and magnet) and the test results on 
completed magnets. These data will help magnet sci- 
entists to track and control the production process and 
to correlate the performance of magnets with the prop- 
erties of their constituents. 3 refs., 6 figs. 
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DE91012584/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Designing superconducting magnets for reliability 
and availability. 

C. Arden. Mar 91, 20p SSCL-369, CONF-910340-27 
Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
ang Sponsored by Department of Energy, Washing- 
ton, 


The successful operation of accelerator systems such 
as the Superconducting Super Collider (SSC) is limited 
by the ability of the system design engineer to design 
components, including the superconducting magnets, 
which are capable of extended operation under all en- 
countered environmental conditions. The reliability of 
these critical magnet components can have a major 
impact on the availability of the SSC, and can mean 
the difference between success and failure of SSC 
mission objectives. The availability requirement for the 
SSC has been specified at 80%; when allocated to re- 
liability at the magnet level, this translates to a mean- 
time-between-failure (MTBF) greater than ever before 
achieved. Obviously, this presents a major challenge 
to the reliability engineer, who must ensure that appro- 
priate measures are taken to design reliability into the 
magnet at all levels, starting from the beginning of the 
design phase. No amount of quality contro! inspection 
will provide the assurance necessary to achieve reli- 
ability figures of this order. This paper presents a logi- 
cal system approach to the design of superconducting 
magnets which, when adhered to, will result in mag- 
nets of adequate reliability to meet SSC availability re- 
quirements. The paper shows the steps to be taken to 
identify potential failure modes and the feedback proc- 
ess required to ensure that reliability, integrity, and 
availability are considered at all steps of the design 
process. The issues of magnet maintainability and the 
impact of maintainability on system availability are also 
discussed. 3 figs., 2 tabs. 
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Filament and critical current degradations in ex- 
tracted strands of SSC cable. 

J. M. Seuntjens, D. W. Capone, and W. H. Warnes. 
Mar 91, 19p SSCL-368, CONF-9 10340. 28 

Contract ACO2-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991 ——— by Department of Energy, Washing- 
ton, 


Previous work by Goodrich et al. has shown that virtu- 
ally all of the voltage in a strand of cable at I(sub c) is 
concentrated locally at the edges where the damage is 
severest. We have worked to characterize this local 
degradation both microstructurally and electromag- 
netically. Scanning electron microscopy and image 
analysis have been used to characterize filament de- 
fects and uniformity throughout the edge and flat re- 
gions of the strand. A summary of this work is given 
and is correlated to recent electromagnetic results on 
the distribution of critical currents along the strand. 3 
refs., 4 figs., 1 tab. 
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a of systematic error in I(sub c) test- 
ing. 

M. J. Erdmann, D. A. Pollock, and D. W. Capone. 
Mar 91, 23p SSCL-367, CONF-910340-29 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991 —_— by Department of Energy, Washing- 
ton, 


Critical current (I(sub c)) testing of the superconduct- 
ing wire for the Superconducting Super Collider (SSC) 
is an important Quality Assurance concern due to its 
significance in magnet variability. Established industri- 
al QA procedures to quantify measurement variability 
have been adapted to I(sub c) measurements. To im- 
plement these ideas, a round robin experiment was de- 
veloped and six test sites were invited to participate in 
the evaluation of I(sub c) measurement uncertainty. An 
SSCL Quality Assurance representative witnessed all 
measurements performed in this program. The defini- 
tion of each component of variability, the test plan pro- 
cedure that quantified each component, preliminary 
findings, and future plans are reported. Preliminary re- 
sults show that four of the six round robin participants 
achieved accuracy within (plus minus)2% of the Na- 
tional Institute of Standards and Technology critical 
current Standard Reference Material value. Reproduc- 
ibility results show that five of six test sites have a 2% 
or less uncertainty, with one test site as high as 6.5% 
In addition, the repeatability results show that only one 
participant has less than 2% uncertainty; the remain- 
ing labs falling within 2--5%. Cumulative uncertainty is 
determined to be 3--10% depending on the method 
used to calculate repeatability. 12 refs., 7 figs., 3 tabs. 
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Superconducting Super Collider Lab., Dallas, TX. 
Summary of the performance of strand produced 
for the 1990 SSC Dipole Program. 

D. Christopherson, D. Capone, J. Seuntjens, D. 
Pollock, and C. R. Hannaford. Mar 91, 22p SSCL- 
366, CONF-910340-30 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
hang —a, by Department of Energy, Washing- 
ton, 


In 1990 and at the beginning of 1991, more than 4 mil- 
lion feet of wire was delivered to support the SSC 
Dipole Program. This wire was fabricated to meet 
specification SSC-MAG-M-4141, and test results and 
various statistics are compiled here. Certain strengths 
and weaknesses in the performance of the delivered 
strand are discussed, including analysis of strand 
breakage in certain billets. Test results of cable manu- 
factured for 40 mm dipole magnets and 50 mm dipole 
magnets are reported, and a brief overview of the 
1991--1992 Conductor Program is included. 4 refs., 5 
figs., 4 tabs. 
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Issues and results in the development of 2.5 
micron filament strand for the HEB. 

J. M. Seuntjens, and D. W. Capone. Mar 91, 18p 
SSCL-365, CONF-910340-15 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
ol | by Department of Energy, Washing- 
ion, DC. 


The High Energy Booster (HEB) ring which injects pro- 
tons into the Superconducting Super Collider (SS) will 
be ramped with a cycle time on the order of 8 minutes. 
The current magnet design incorporates a strand with 
2.5 (mu)m filaments to reduce the AC loss heating 
component due to the magnetization hysteresis. The 
reduced magnetization also makes ihe correction of 
the sextupole moment easier. Past experience has 
shown that Nb-Ti filaments in a copper matrix should 
have a spacing-to-diameter ratio (s/d) of 0.15 for good 
fabricability. For 2.5 (mu)m filaments, this results in a 
spacing on the order of 0.4 (mu)m at final wire size. A 
Cu-Mn alloy has replaced the copper between the fila- 
ments in prototype conductors to effectively eliminate 
proximity coupling between 2.5 (mu)m filaments which 
would otherwise occur with copper at this spacing. The 
resistivity of the material between the filaments is limit- 
ed by the mean free path being equal to the filament 
spacing: therefore, cryogenic stability has not been 
compromised. This paper discusses design and proc- 
ess parameters in the development of 2.5 (mu)m fila- 
ment conductor production. Data from current 2.5 
(mu)m work from several vendors, some of which are 
on FFP-type contracts sponsored by the SSCL, are in- 
cluded to demonstrate how close industry is to meet- 
ing 2.5 (mu)m conductor needs. If the SSCL were 
unable to bring 2.5 (mu)m conductor into production 
within about two years’ time, a fall-back HEB design 
with 6 (mu)m filament conductor would be utilized. 
Therefore, a strong emphasis on manufacturability is 
reflected in the key issues. The sole purpcse of this 
paper is to establish a common level of understanding 
of fine filament needs of the SSC; therefore, the data 
will be purposely presented without vendor affiliation. 
The authors have paid careful attention to details to 
avoid the release of proprietary information in this 
paper. 6 refs., 3 figs., 1 tab. 
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Technology transfer considerations for the col- 
lider dipole magnet. 

C. Goodzeit, and R. Fischer. Mar 91, 17p SSCL-363, 
CONF-910340-16 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
hood" _ by Department of Energy, Washing- 
ton, DC. 


The R&D program at the national laboratories has re- 
sulted in significant advances in design and fabrication 
methods for the Collider Dipole Magnets. The status of 
the transfer of the technology developed by the lab- 
oratories is reviewed. The continuation of the technol- 
ogy transfer program is discussed with a description 
of: (1) the relation of technology transfer activities to 
collider dipole product development; (2) content of the 
program relating to key magnet performance issues; 
and (3) methods to implement the program. 5 refs. 
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Superconducting Super Collider Lab., Dallas, TX. 
Quality assurance of superconducting wire and 
cable for SSC magnets. 

D. Pollock, P. Baggett, and D. Capone. Mar 91, 24p 
SSCL-361, CONF-910340-17 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
1991. somes by Department of Energy, Washing- 
ton, DC. 


The success of the SSC depends on the consistency 
and uniformity of the superconducting magnets used in 
the main collider rings and the high energy booster. To 
a great extent the success of the magnets depends 
upon the quality of the superconductor wire and cable 
used in coil windings. As the SSC project has begun its 
transition from Research to Development, a new labo- 
ratory organization has been established to carry the 
design requirements from concept to reality. The 
SSCL Magnet Systems Division Quality Assurance 


Group has been working on the development of a 
quality managemeni and analysis system for insuring 
superconductor uniformity through the understanding 
and control of manufacturing variation. Key areas of 
the QA activity include: the design and development of 
a computer database and analysis system for the col- 
lection and statistical analysis of superconductor ma- 
terials data (containing: source physical and chemical 
properties, billet process history, and final product per- 
formance data); and the development of wire and 
cable product specifications which focus on the con- 
trol of variation. As a result of this work several new 
concepts have been developed which will affect the 
traditional approach to superconductor wire and cable 
production. 18 refs., 5 figs., 1 tab. 
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DE91012591/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Engineering design study of the dipole magnet 
cold mass end shell for the Superconducting 
Super Collider. 

K. K. Leung, J. Jayakumar, and J. Strait. Mar 91, 20p 
SSCL-360, CONF-910340-18, FNAL/C-91/102 
Contracts AC02-89ER40486, AC02-76CH03000 
Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
he — by Department of Energy, Washing- 
ton, DC. 


The dipole magnets are the major component of the 
Superconducting Super Collider accelerator. The 50 
mm collider dipole cold mass shell is a pressure 
vessel. The design and operation of the dipole magnet 
must first consider safety, an area of no compromise. 
The most critical stresses in the dipole shell are found 
in the end shell. The present analytical result indicates 
that the critical stresses can be effectively reduced by 
employing an end yoke to support the end skin. The 
dipole shell is designed not only as a pressure vessel, 
but also as a preloading device for obtaining optimum 
performance of the superconducting dipole magnet. 
The dipole skin, collar, and yoke can be designed to 
work together to reduce the following undesirable ef- 
fects: reduction of the critical current density due to 
over-stressed coils; generation of frictional heat due to 
the micromotion of the coils under Lorentz forces; and 
over-straining of the conductor insulation leading to 
short circuit. From the point of view of safety, the 
stress limit for the shell must be kept within a low cycle 
fatigue limit with adequate margin of safety. The low 
cycle fatigue limit of the dipole skin, especially in the 
area of longitudinal seam welds, should be established 
in the 4.2 K thermal environment. Rigorous analyses 
and tests are needed to predict the adequate margin 
of safety. Various design modifications of the end skin 
were proposed to reduce the high local stresses. 
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British Columbia Univ., Vancouver. TRIUMF Facility. 

Measurements of angular distributions of absolute 

cross sections and analyzing powers of the reac- 

bye p)p yields d(pi)(sup +) between 1.3 and 
.4 GeV. 


J. Yonnet, M. Boivin, A. Boudard, G. Bruge, and P. 
Couvert. Dec 90, 14p TRI-PP-90-88, LNS/Ph-90-21, 
CONF-900726-6 

International conference on polarization phenomena 
in nuclear physics (7th), Paris (France), 9-13 Jul 1990. 
U.S. Sales Only. 


We have measured angular distributions of absolute 
cross sections, analyzing powers and the spin transfer 
parameters K(sub nn) of the reaction (bar p)p (yields) 
d(pi)(sup +) at 6 incident proton energies between 1.3 
and 2.4 GeV. Ina first phase the data were analyzed to 
obtain angular distributions of absolute cross sections 
and analyzing powers A(sub yo). Distributions of A(sub 
yo) where the Mandelstam parameters t or u are equal 
to zero or the angle (theta)(sub (pi))(c.m.) equals 
90(degrees) as a function of (radical)s confirm the res- 
onance like behavior suggested by an earlier experi- 
ment. For the first time deviations from a smooth be- 
havior are also found in the (radical)s distribution (at t 
= 0) of the absolute cross section. 5 refs., 4 figs. 
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Hyperon-antihyperon production at LEAR. 

T. Johansson. 2 Oct 90, 23p DOE/ER/40315-181, 
CERN-PPE-90-146, CONF-900766-5 

Contract FG02-87ER40315 

Biennial conference on low energy antiproton physics 
(1st), Stockholm (Sweden), 2-6 Jul 1990. Sponsored 
by Department of Energy, Washington, DC. 


The PS185 collaboration studies the production of an- 
tihyperon-hyperon pairs in antiproton-proton collisions 
at LEAR in the threshold region. Results obtained for 
the reactions (bar p)p (yields) (bar (Lambda))(Lambda) 
and (bar p)p (yields) (bar (Lambda))(Sigma)(sup 0) + 
c.c. are shown and discussed. They include total and 
differential cross sections as well as polarizations. For 
the (bar (Lambda))(Lambda) channel spin-correlations 
are obtained as well. 34 refs., 11 figs. 
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System approach to the design of superconduct- 
ing magnets. 

A. Pennington. Mar 91, 21p SSCL-377, CONF- 
910340-31 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
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1991 ee by Department of Energy, Washing- 
ton, DC. 


The design of superconducting magnets poses numer- 
ous technical, engineering and physics challenges to 
ensure that the magnets, when installed in the oper- 
ational environment will satisfy performance require- 
ments of the accelerator. The discussion presented in 
this paper will address the systematic, methodical 
process, as applied by the magnet system design engi- 
neer, that defines magnet performance requirements, 
the allocation of requirements to magnet components, 
and the development of design solutions which will 
satisfy the requirements. The approach presented will 
show how the system engineer parses top-level per- 
formance requirements as established by the system 
specification ("shall” statements), develops design 
solutions, performs design trades to ensure selection 
of the best solution in terms of life-cycle cost and per- 
formance, verifies the design through analysis and 
computer modelling, and then validates the design by 
build-and-test. The process shows the methods for 
achieving traceability of design and correlation of 
design solutions to performance parameters. 3 figs. 
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Theoretical research in intermediate-energy nu- 
clear physics. Technical progress report (a per- 
formance report) for the second year period, April 
1, 1990 through March 31, 1991. 

R. Seki. 1991, 20p DOE/ER/40347-T1 

Contract FG03-87ER40347 

Sponsored by Department of Energy, Washington, DC. 


This report discusses progress that has been made on 
the following six problems: (1) final state interactions in 
(e,e(prime)p) at high momentum transfer; (2) a numeri- 
cal calculation of skyrmion-antiskyrmion annihilation; 
(3) pion-nucleus interactions above 0.5 GeV/c; (4) 
pionic atom anomaly; (5) baryon interactions in Skyrme 
model; and (6) large N(sub c) quantum hydrodynamics. 
The problems deal with various topics in intermediate- 
energy nuclear physics. Since we plan to continue the 
investigation of these problems in the third year, we 
describe the plan of the investigation together. 
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Search for quark compositeness with the CDF de- 
tector at the Fermilab Collider. 

Thesis (Ph.D). 

T. L. Hessing. Dec 90, 125p DOE/ER/40039-47 
Contract AS05-81ER40039 

Sponsored by Department of Energy, Washington, DC. 


The inclusive jet cross section in p(bar p) collisions at 
(radicals = 1.8 TeV has been measured using jet 
clustering cone sizes of 0.4, 0.7 and 1.0. The cone 
size, R, is defined to be, R = (radical)(Delta)(eta)(sup 
2) + (Delta)(phi)(sup 2), where (eta) = (minus)in tan 
(theta)/2, (theta) represents the polar angle and (phi) 
represents the azimuthal angle. A lower limit on the 
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value of the composite scale parameter, (Lambda)(sub 
c), was determined to be 1100 GeV at the 95% confi- 
dence level using the cone size 1.0. Comparisons to 
both leading order Quantum Chromo Dynamics (QCD) 
and next-to-leading order QCD calculations have been 
made and no significant deviations from QCD ob- 
served. The dependence of the inclusive jet cross sec- 
tion on cone size has also been compared to next-to- 
leading order QCD. The measured cross section was 
found to grow larger with increasing cone size, more 
quickly than next-to-leading order QCD predicts. 89 
refs., 61 figs., 44 tabs. 
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Battelle Pacific Northwest Labs., Richland, WA. 
Low-background germanium spectrometry: The 
bottom line. 

R. L. Brodzinski, H. S. Miley, J. H. Reeves, and F. T. 
Avignone. Apr 91, 27p PNL-SA-18693, CONF- 
910422-3 

Contract ACO6-76RL01830 

International topical conference on methods and appli- 
cations of radioanalytical chemistry II (MARC-2), Kona, 
HI (USA), 21-27 Apr 1991. Sponsored by Department 
of Energy, Washington, DC. 


A summary of various sources of background affecting 
= gamma-ray spectrometers and methods 
or eliminating each are discussed, along with practical 
cost/benefit ratios. Background contributed by sam- 
ples generally defines practical levels for system back- 
ground. The practical bottom line can be obtained for 
relatively modest costs. A realistic bottom line is at- 
tained in underground systems when the major contri- 
butions to the back: oo come from cosmogenically 
produced (sup 68)Ge and double-beta decay of (sub 
76)Ge in the Sennbher. The true bottom line is reached 
with isotopically enriched detectors that eliminate 
these two chemically inseparable radioactive impuri- 
ties. Data from isotopically enriched detectors are pre- 
sented. 9 refs., 6 figs. 
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Fermi National Accelerator Lab., Batavia, IL. 

Hyperon radiative decays, the alpha parameter of 
ma o-. ang yields p(gamma) first results from 

Fermilab 

M. meas May 91, 20p FNAL/C-91/112, CONF- 

9103119-1 

Contract AC02-76CH03000 

Moriond meeting on high energy hadronic interactions 

(26th), Les Arcs (France), 17-23 Mar 1991. Sponsored 

by Department of Energy, Washington, DC. 


A high statistics study of the hyperon radiative decay, 
(Sigma)(sup +) (yields) p(gamma), has been per- 
formed in the Proton Center a hyperon beam at 
Fermilab. A preliminary result for the (alpha) parameter 
for (Sigma)(sup +) (yields) p(gamma) is presented. 
We find the (alpha) parameter to be (minus)0.69 (plus 
minus) (0.11 statistical) (plus minus)(0.11 (plus minus) 
0.11 systematic). 4 refs., 4 figs. 
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Advanced Light Source: A new tool for research in 

atomic and molecular physics. 

F. Schiachter, and A. Robinson. Apr 91, 33p LBL- 

30582, CONF-9103146-3 

Contract ACO3-76SF00098 

US/Mexico atomic and molecular physics workshop 

(3rd), Mexico City (Mexico), 13-16 Mar 1991. Spon- 

- sored by Department of Energy, Washington, DC. 


The Advanced Light Source at the Lawrence Berkeley 
Laboratory will be the world’s brightest synchrotron ra- 
diation source in the extreme ultraviolet and soft x-ray 
regions of the spectrum when it begins operation in 
1993. It will be available as a national user facility to 
researchers in a broad range of disciplines, including 
materials science, atomic and molecular physics, 
chemistry, biology, a technology. The high 

htness of the ALS will be particularly well suited to 
high-resolution studies of tenuous targets, such as ex- 
cited atoms, ions, and clusters. 13 figs., 4 tabs. 
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ee possibilities at LHC/SSC. 

inchliffe. 25 Apr 91, 36p LBL-30635, CONF- 
9103173-1 

Contract AC03-76SF00098 

Rencontres de physiques de la Valle d’Aosta, La 
Thuile (Italy), 4-9 Mar 1991. Sponsored by Department 
of Energy, Washington, DC. 


This document reviews some recent work on physics 
simulations for SSC/LHC. Included are reviews of 
some of the recent developments in physics simula- 
tions for the SSC/LHC and comments upon the re- 
quirements that are placed upon detectors by the need 
to extract specific physics signatures. The material in 
the various EOI/LOI documents submitted to the SCC 
Laboratory and the work done at the Aachen LHC 
workshop are discussed. In the following discussion 1 
SSC (LHC) year corresponds to an integrated luminos- 
ity of 10 (100) fb(sup (minus)1). 41 refs., 14 figs. 
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Optimization of an RF driven H(sup (minus)) ion 
source. 

K. N. Leung, W. F. DiVergilio, C. A. Hauck, W. B. 
Kunkel, and D. S. McDonald. Apr 91, 16p LBL- 
29961, CONF-910505-101 

Contract AC03-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A radio-frequency driven multicusp source has recent- 
ly been developed to generate volume-produced 
H(sup (minus)) ion beams with extracted current densi- 
ty higher than 200 mA/cm(sup 2). We have improved 
the output power of the rf generator and the insulation 
coating of the antenna coil. We have also optimized 
the antenna positions and geometry and the filter mag- 
netic field for high power pulsed operation. A total 
H(sup (minus)) current of 30 mA can be obtained with 
a 5.4-mm-diam extraction aperture and with an rf input 
power of 50 kW. 4 refs., 5 figs. 
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Proposal for a ema magnetic field measure- 
ment system for dipole magnets. 

M. |. Green, and L. Hansen. Mar 91, 26p LBL-29596, 
CONF-910340-32 

Contract ACO03-76SF00098 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (USA), 13-15 Mar 
aang oes by Department of Energy, Washing- 
ton, 
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This proposal describes the research and develop- 
ment required, and the subsequent fabrication of, a 
system capable of making integrated magnetic multi- 
pole measurements of cryogenic 40-mm-bore SSC 
dipole magnets utilizing a cryogenic probe. Our experi- 
ence and some preliminary studies indicate that it is 
highly unlikely that a 16-meter-long probe can be fabri- 
cated that will have a twist below several milliradians 
at cryogenic temperatures. We would anticipate a twist 
of several milliradians just as a result of cooldown 
stresses. Consequently, this proposal describes a seg- 
mented 16-meter-long probe, for which we intend to 
calibrate the phase of each segment to within 0.1 mil- 
liradians. The data for all segments will be acquired 
simultaneously, and integrated data will be generated 
from the vector sums of the individual segments. The 
calibration techniques and instrumentation required to 
implement this system will be described. The duration 
of an integral measurement at one current is expected 
to be under 10 seconds. The system is based on an 
extrapolation of the techniques used at LBL to meas- 
ure cryogenic 1-meter models of SSC magnets with a 
cryogenic probe. It should be noted that the expansion 
of the dipole bore from 40 to 50 mm may make a 
warm-finger device practical at a cost of approximately 
one quarter of the cryogenic probe. A warm quadru- 
pole measurement system can be based upon the 
same principles. 5 refs., 9 figs., 1 tab. 
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pm polarized beam source electron optics 
lesign. 

K. Fee ppley, T. L. Lavine, R. A. Early, W. B 
Herrmannsfeldt, and R. H. Miller. er 91, 13p SLAC- 
PUB-5453, CONF-910505-95 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper describes the design of the beam-line from 
the polarized electron gun to the linac injector in the 
Stanford Linear Collider (SLC). The polarized electron 
source is a GaAs photocathode, requiring 10(sup 
(minus) 11)-Torr-range pressure for adequate quantum 
efficiency and longevity. The photocathode is illumi- 
nated by 3-nsec-long laser pulses. The quality of the 
optics for the 160-kV beam is crucial since electron- 
stimulated gas desorption from beam loss in excess of 
0.1% of the 20-nC pulses may poison the photocath- 
ode. Our design for the transport line consists of a dif- 
ferential pumping region isolated by a pair of valves. 
Focusing is provided by a pair of Helmholtz coils and 
by several iron-encased solenoidal lenses. Our optics 
design is based on beam transport simulations using 
2(1/2)-D particle-in-cell codes to model the gun and to 
solve the fully-relativistic time-dependent equations of 
motion in three dimensions for electrons in the pres- 
ence of azimuthally symmetric electromagnetic fields. 
6 refs., 6 figs. 
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= full-turn maps in a Fourier representa- 
ion. 

J. S. Berg, and R. L. Warnock. May 91, 13p SLAC- 

PUB-5458, CONF-910505-94 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), San 

Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


We have developed a method that uses an arbitrary 
symplectic tracking code to generate an exactly sym- 
plectic full-turn or multi-turn map. The map is obtained 
from a generating function, which is a finite Fourier 
series in the final angle coordinates, the Fourier coeffi- 
cients being represented as a B-spline series in the 
initial action coordinates. We achieve fast iteration of 
this implicitly defined map, and good accuracy. As a 
first are we treat a simplified model of arcs of 
the SSC. 5 refs., 1 fig. 
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Recent experience with backgrounds at the SLC. 
R. Jacobsen, H. Band, T. Barklow, A. Bazarko, and 
K. Brown. May 91, 12p SLAC-PUB-5471, CONF- 
910505-93 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


During the 1990 SLC/Mark Ii runs, machine back- 
grounds visible in the new vertex detectors were stud- 
ied. These detectors had active elements at radii from 
3 to 17 cm and were subjected to backgrounds unique 
to linear colliders. We describe recent progress in 
van ste sources and developing control techniques. 
4refs., 
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Laat phase space in the presence of disper- 
sion. 

N. Merminga, P. L. Morton, J. T. Seeman, and W. L. 
Spence. 1991, 13p SLAC-PUB-5514, CONF-910505- 
100 


Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A generalized formalism is used to determine the 
beam ellipse parameters at some location in a trans- 
versely uncoupled transport line from a_ sufficient 





number of beam size measurements. We allow for 
contributions to the beam sizes from dispersion which 
can be either transported from some initial point, or 
generated along the transport from some initial point, 
or generated along the transport line. We derive ex- 
pressions for the pure betatron emittance in terms of 
the “effective” emittance (calculated from the meas- 
urements of the total transverse beam sizes) both in 
the presence and absence of bending magnets. We 
give necessary and sufficient conditions for determin- 
ing the pure betatron emittance and show it to be the 
absolute minimum of the effective emittance. Finally 
we show that dispersion not only directly enlarges the 
emittance, but also causes a (beta)-mismatch, result- 
ing in further emittance dilution due to chromatic fila- 
mentation, and calculate the emittance blow-up due to 
the combined effect. 6 refs., 2 figs. 
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M. H. R. id, and A. A. en. Apr 91, 13p 
SLAC-PUB-5537, LBL-PUB-30665, CONF-910505-99 
Contracts AC03-76SF00515, ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Apiary B Factory is a proposed high-intensity elec- 
tron-positron collider. This paper will present the lattice 
design for this facility, which envisions two rings with 
unequal energies in the PEP tunnel. The design has 
many interesting optical and geometrical features due 
to the needs to conform to the existing tunnel, and to 
achieve the necessary emittances, damping times and 
vacuum. Existing hardware is used to a maximum 
extent. 8 figs. 1 tab. 
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Apiary B-Factory separation scheme. 

A. Garren, and M. Sullivan. Apr 91, 13p SLAC-PUB- 
5542, LBL-PUB-30730, CONF-910505-98 

Contracts ACO3-76SF00515, ASO3-76ER70285 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A magnetic beam-separation scheme for an asymmet- 
ric-energy B-Factory based on the SLAC electron-po- 
sitron collider PEP is described that has the following 
properties: the beams collide head-on and are sepa- 
rated magnetically with sufficient clearance at the 
parasitic crossing points and at the septum, the mag- 
nets have large beam-stay-clear apertures, synchro- 
tron radiation produces low detector backgrounds and 
acceptable heat loads, and the peak (beta)-function 
values and contributions to the chromaticities in the IR 
quadrupoles are moderate. 8 figs., 2 tabs. 
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W. R. Fowkes, R. S. Callin, and M. Studzinski. May 
91, 13p SLAC-PUB-5544, CONF-910505-97 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The requirement for some of the components de- 
scribed in this paper an with the Relativistic Klys- 
tron program done in collaboration with LLNL and LBL. 
This effort culminated in a klystron operating at 11.4 
GHz delivering 330 MW into a pair of high-gradient ac- 
celerating structures. The electron beam for this klys- 
tron was formed in a 1 MeV induction linac at a very 
low duty cycle. The subsequent RF source develop- 
ment work at SLAC for the Next Linear Collider utilized 
some of these components, and required further and 
new development of others, work reliably at higher av- 
erage power. 6 refs., 6 figs., 1 tab. 
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Correction of the first order beam transport of the 
SLC Arcs. 

N. Walker, T. Barkiow, P. Emma, and P. Krejcik. May 
91, 13p SLAC-PUB-5560, CONF-910505-96 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Correction of the first order transport of the SLC Arcs 
has been made possible by a technique which allows 
the full 4(times)4 transport matrix across any section of 
Arc to be experimentally determined. By the introduc- 
tion of small closed bumps into each achromat, it is 
possible to substantially correct first order optical 
errors, and notably the cross plane coupling at the exit 
of the Arcs. 4 refs., 3 figs. 
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North Carolina State Univ. at Raleigh. Dept. of Physics. 
tical nuclear reaction and structure studies 

using hyperons and photons. Progress report, 

January 1990-December 1990. 

S. R. Cotanch. 1991, 15p DOE/ER/40461-3 

Contract FG05-88ER40461 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: Elementary 
Hadron Structure; Electromagnetic Production of 
Strangeness; and Medium Energy Photonuclear Reac- 
tions. (LSP) 
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Laser e| n of Ag(sup +) ions from a rough- 
ened silver surface: of the surface plasmon. 
M. J. Shea, and R. N. Compton. 1991, 15p CONF- 
9104192-5 

Contract AC05-840R21400 

HASRD workshop on laser ablation: mechanisms and 
application, Oak Ridge, TN (USA), 8-10 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


Laser irradiation of metal surfaces with sufficiently in- 
tense light gives to laser-produced plasmas. Previous- 
pd we have studied plasmas from the metals Mg, Bi, 

d, Al, Cu, and Au. The laser plasma occurred with a 
sudden threshold in laser power. Laser irradiation 
yielded thermal ions at laser powers less than the 
plasma thershold, an full plasmas occurred upon 
reaching the plasma threshold. A detailed study of 
laser plasma production for palladium loaded with hy- 
drogen (deuterium) has been published. In the present 
study, the mass-resolved ion kinetic energy distribu- 
tions are determined in order to study the physics of 
laser ablation. The kinetic energy distributions (KEDs) 
of silver ions exhibit a marked departure from the 
KEDs of other laser-produced plasmas. In addition to 
the thermal ions, a second peak at 3.6 eV (FWHM = 2 
eV) appeared for laser energies below the onset of 
plasma formation. 
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used to design and analyze Superconducting 
Super Collider detectors. 

T. A. Gabriel. 1991, 24p CONF-9104258-1 

Contract AC05-840R21400 

Workshop on undergraduate and graduate education 
in computational science, Baton Rouge, LA (USA), 29- 
30 Apr 1991. Sponsored by Department of Energy, 
Washington, DC. 


“The Superconducting Super Collider (SSC) project is 
a critical element of our government's initiative to 
strengthen the position of the U.S. as a world leader in 
education, science and technology.” This project is 
currently offering many challenges for the computa- 
tional scientists and will, during the next decades, offer 
many more. During this presentation, | would like to 
discuss one of these challenges which deals with the 
codes used to design and analyze the large detectors 
that are needed to make the SSC a major success. In 
addition, | will address an area in which national lab- 
oratories like ORNL can assist in the education of 
computation scientists. To be specific, the following 
topics will be covered during this talk. First of all, | 
would like to show you a generic model of an SSC de- 
tector and briefly describe the major components and 
their functions. This will give you a feel for the magni- 
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tude of the project that is charged with the design of 
SSC detectors and for the need of extremely 

high energy physics detector simulation codes. = 
ondly, | would like to overview the CALOR89 code 
system which is one of the recommended detector 
simulation codes for use at the SSC. This is an analog 
of the Monte Carlo Code System for those of you who 
have experience in this area. Thirdly, | would like to 
discuss the computational problems associated with 
CALOR89 and some potential solutions. It is not very 
difficult to name a few problems -- not very user friend- 
ly and requires large amounts of CPU time; and their 
potential solutions -- create user interfaces/menu 
driven input options and add more CPUs with greater 
speed. Finally, | would like to address a potential role 
that national laboratories can play in the education of 
the computational scientist. 10 refs., 3 figs., 3 tabs. 
(ERA citation 16:021410) 
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s(bar s) distribution in a proton. z - 
M. Burkardt. May 91, 14p SLAC-PUB-5573, CONF- 
9105106-2 
Contract ACO3-76SF00515 
Conference on the intersections between particle and 
nuclear physics (4th), Tucson, AZ (USA), 23-29 May 
pom: — by Department of Energy, Washing- 
‘on, DC. 


Based on a simple K-cloud model, as well as the 
Gross-Neveu and the Nambu-Jona-Lasinio model, it is 
predicted that the s(bar s) sea in a proton is not charge 
symmetric at large Bjorken-x. The s quarks are shifted 
to larger values of x(sub bj) than the (bar s) quarks. 
Furthermore these large x(sub bj) s quarks carry a neg- 
ative polarization. 9 refs., 2 figs. 
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Refinement of the Hamilton-Jacobi solution using 
a second canonical transf 4 

W. E. Gabella, R. D. Ruth, and R. L. Warnock. May 
91, 14p SLAC-PUB-5565, CONF-910505-104 
Contracts ACO3-76SF00515, FG02-86ER40302 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Two canonical transformations are implemented to 
find approximate invariant surface for a nonlinear, 
time-periodic Hamiltonian. The first transformation is 
found from the non-perturbative, iterative solution of 
the Hamilton-Jacobi equation. The residual angle de- 
pendence remaining after performing the transforma- 
tion is mostly eliminated by a second, perturbative 
transformation. This refinement can improve the accu- 
racy, or the speed, of the invariant surface calculation. 
The motion of a single particle in one transverse di- 
mension is studied in a storage ring example where 
strong sextupole magnets are the source of nonlinear- 
ity. The refined transformation to action-angle varia- 
bles, and the corresponding invariant surface, can 
attain accuracy similar to that of a good non-perturba- 
tive transformation in half the computation time. 3 
refs., 2 figs., 1 tab. 
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High voltage pulse cable and connector experi- 
ence in the kicker systems at SLAC. 

K. Harris, M. Artusy, A. Donaldson, and T. Mattison. 
May 91, 14p SLAC-PUB-5489, CONF-910505-103 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The SLAC 2-mile linear accelerator uses a wide variety 
of pulse kicker systems that require high voltage cable 
and connectors to deliver pulses from the drivers to 
the magnet loads. Many of the drivers in the SLAC 
kicker systems use cable lengths up to 80 feet and are 
required to deliver pulses up to 40 kV, with rise and fall 
time on the order of 20 ns. Significant pulse degrada- 
tion from the cable and connector assembly cannot be 
tolerated. Other drivers are required to deliver up to 80 
kV, 20 (mu)s pulses over cables 20 feet long. eral 
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combinations of an applicable high von cable and 
matching connector have been used at SLAC to deter- 
mine the optimum assembly that meets the necessary 
specifications and is reliable. 14 refs., 3 figs., 1 tab. 
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W. J. Corbett, M. H. R. Dona’ d A. A. Garre' 
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1991 Institute of Electrical and Electronics Engineers 

— particle accelerator conference (PAC), San 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


With e(sup +)e(sup (minus)) storage rings operating in 
a quasi- isochronous mode, it might be possible to 
produce short bunches with length (sigma)(sub z) < 1 
cm. The unique characteristics of the short bunches 
could then be utilized for a radiation applica- 
tions or colliders with mm scale (Beta)*. In principle, 
the design of a quasi-isochronous storage ring is rela- 
tively straight-forward, but experimental studies with 
electron storage rings in this configuration have not 
been carried out. The purpose this paper is to demon- 
strate that an isochronous lattice design is compatible 

PEP given a minimum of hardware modifications. 
11 refs., 5 figs. 
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Computer modelling of bunch-by-bunch feedback 
for the SLAC B-factory design. 

D. Briggs, J. D. Fox, W. Hosseini, L. Klaisner, and P. 
Morton. May 91, 14p SLAC-PUB-5466, LBL-30772, 
CONF-910505-105 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The SLAC B-factory design, with over 1600 high cur- 
rent bunches circulating in each ring, will require a 
feedback system to avoid coupled-bunch instabilities. 
A computer model of the storage ring, including the RF 
system, wave fields, synchrotron radiation loss, and 
the bunch-by-bunch feedback system is presented. 
The feedback system model represents the perform- 
ance of a fast phase detector front end (including 
system noise and imperfections), a digital filter used to 
generate a correction voltage, and a power amplifier 
and beam kicker system. The combined ring-feedback 
system model is used to study the feedback system 
performance required to suppress instabilities and to 
quantify the dynamics of the system. Results are pre- 
sented which show the time development of coupled 
bunch instabilities and the damping action of the feed- 
back system. 3 refs., 5 figs., 2 tabs. 
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Sponsored by Department of Energy, Washington, DC. 


A review of shielding uncovered a weak region in a 
portion of the proton beam transport to the Meson 
Area. Preliminary CASIM Monte Carlo studies indicat- 
ed dose rates at the surface under abnormal operating 
conditions would be above the Fermilab Radiation 
Guide limits. Measurements made on December 15 
and 16 confirmed this concern. Further comparisons 
of data with CASIM predictions are discussed. 5 refs., 
22 figs., 8 tabs. 
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This report covers research progress in the Solid State 
Division from April 1, 1989, to September 30, 1990. 
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During this period, division research programs were 
significantly enhanced by the restart of the High-Flux 
Isotope Reactor (HFIR) and by new initiatives in proc- 
essing and characterization of materials. 
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The activities of this Division continue to be concen- 
trated in the areas of experimental nuclear physics, ex- 
perimental atomic physics, and theoretical nuclear and 
atomic physics. The Holifield Heavy lon Research Fa- 
cility and its operation as a national user facility contin- 
ued as the single — activity within the Division. 
The experimental nuclear physics program continues 
to emphasize heavy ion studies, with much of the ac- 
tivity centered at the Holifield Facility. The work with 
p—~ by ions at ultrarelativistic ete te continues at the 

ERN SPS. Studies at the Brookhaven AGS, particu- 
larly in preparation of future experiments at RHIC, 
have seen an increased emphasis. A major consortium 
has been formed to propose the design and construc- 
tion of a dimuon detector as the basis for one the prin- 
cipal experiments for RHIC. Also included are results 
from the increasing effort in particle physics, ae 

participation in the L* proposal for the SSC. 
UNI R program, since its inception, has been Paiog 
ciated intimately with the Division and, most particular- 
ly, with the Holifield Facility. A major area of experi- 
mental research for the Division is atomic physics. This 
activity comprises two groups: one on accelerator- 
based atomic physics, centered primarily at the EN- 
tandem and the Holifield Facility, but extending this 
year to an experiment at ultrarelativistic energies at the 
CERN SPS; and one on atomic physics in support of 
fusion energy, based primarily at the ECR ion source 
facility. Included in this section is also a description of 
a new effort in multicharged ion-surface interactions, 
and details of a planned upgrade of the ECR source. 
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positron annihilation at 29 GeV and the Z boson 
resonance. 
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The production of K(sup 0) and (Lambda) in the ha- 
dronization of q(bar q) events from e(sup +)e(sup 
(minus)) collisions at 29 GeV and the Z(sup 0) reso- 
nance is studied using the Mark II detector as upgrad- 
ed for running at the Stanford Linear Collider. Hadroni- 
zation processes cannot presently be calculated with 
Quantum Chromodynamics; instead, hadronization 
models must be used in comparisons with data. In 
these models, hadronization occurs at local energy 
scales of a few GeV, a level at which small differences 
in quark and diquark mass significantly affect the pro- 
duction of particles such as K(sup 0) and (Lambda), 
the lightest neutral meson and baryon containing 
strange quarks. Their production and behavior in ha- 
dronic events is a test for the accuracy of our under- 
standing of hadronization. Two-charged- particle 
decays of the K(sup 0) and (Lambda) are isolated 
within the hadronic event sample. The resulting distri- 
bution of K(sup 0) and (Lambda) are corrected for inef- 
ficiencies and generalized to include all K(sup 0) and 
(Lambda). Various kinematic distributions of the 
strange particles are examined. These distributions in- 
clude the momentum and scaled momentum of the 
particles. The kinematics of the particles with respect 
to the original quark direction are examined through 
the distributions of rapidity and momentum transverse 
to the thrust both in and out of the event plane. The 
dependence of K(sup 0) and (Lambda) production on 
the sphericity of the hadronic events is also examined. 
All these distributions show that the behavior of K(sup 
0) and (Lambda) in hadronic events is consistent with 
the hadronization models. (ERA citation 16:021906) 
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Collisional processes of interest in MFE plasma re- 
search. Annual report, June 1, 1990-May 31, 1991. 
Progress rept. 
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Research on this grant is devoted to the calculation of 
heavy particle collision cross sections needed for diag- 
nostic studies of magnetic fusion plasmas. This work 
requires the development and testing of new theoreti- 
cal methods, with the implementation of benchmarked 
techniques to collisions pertinent to fusion reactors. 
Within the last context, we have provided charge-ex- 
change-recombination cross sections to ific_n,I- 
levels for diagnostic studies on TFTR and for major 
compilations for the IAEA. We have also complet 
cross section study related to the planned neutral 
beam current drive for ITER. In addition, calculations 
were made to assess the use of He neutral atom angu- 
lar scattering measurements for JT-60. Also, new t 
oretical methods have been developed to more accu- 
rately calculate cross sections involving either He or 
H(sub 2) targets and partially stripped multiply-charged 
ions. Our most recent work concentrates on alpha par- 
ticle diagnostics and collision processes of “helium 
ash” in burning reactors. Here, we are providing 
atomic cross section data for the carbon pellet alpha 
particle diagnostic work at General Atomics and the 
neutral He beam alpha particle diagnostic under study 
by the IAEA. 
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Hadronic multiplicity moments referred to phase space 
rapidity bins of variable size give important information 
on the underlying correlations in the multiparticle pro- 
duction mechanisms for hadronic and nuclear colli- 
sions. Ordinary factorial moments given by integrals of 
density correlations contain background contributions 
that can be removed by expanding in cumulants. This 
expansion has a simple exact form even in the ab- 
sence of rapidity translation invariance when the bin 
averages are done locally. We have used these identi- 
ties to extract second through fifth order correlation 
from various reactions. The behavior of the second 
bin-averaged factorial moment is and must be in 
agreement with the identity relating it to the empirical 
two-particle correlation function. Higher order mo- 
cor ae ave been successfully explained by the linked 
pair approximation that Lg mee higher cumulant 
correlations as products of the two particle correlation 
function. Remarkably, the undetermined coefficients in 
this approach turn out to closely approximate those 
needed to give the negative binomial distribution, the 
latter successfully describing hadron counts in rapidity 
bins of arbitrary size. At collider energy we can extract 
higher order cumulant correlations, which agree well 
with the linked pair approximation that we introduced 
last year. Quantitative analysis of theses and other 
data show saturation of the moments for small bin size 
rather than scaling “intermittent” behavior. 
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Optical pumping of the polarized H(sup (minus)) 
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We report experiments to understand the laser optical 
pumping won for the Optically Pumped Polarized 
lon Source (OPPIS) at LAMPF. We have measured ion 
beam polarization and current vs. laser power and po- 
tassium vapor thickness in order to understand the de- 
pendence of source performance on laser power and 
other parameters. Attempts to fit the data with simple 
scaling models to evaluate projected performance im- 





provements are shown. Development of economical 
ways to make more efficient use of available laser 
power are described. 4 refs., 4 figs. 
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This paper describes design considerations for load- 
bearing, low- thermal-conductance micropositioners 
used with cryogenic particle- accelerating compo- 
nents. This paper also includes a description of initial 
prototypes, detail of their expected and actual per- 
formance, and a discussion of the possible sources of 
observed inaccuracies. The complete redesign of 
these positioners improved their thermal and position- 
ing performance and reduced fabrication cost while 
maintaining their high load-carrying capacity, precise 
positioning capability, and minimal hysteresis. The 
paper discusses the performance of the redesigned 
positioners and presents a discussion of potential ad- 
ditional improvements. 6 figs. 
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The PHERMEX electron beam accelerator at Los 
Alamos National Laboratory, a 50 MHz, 30 MV stand- 
oo device, typically operates with a 500 A, 600 

injector. A high-current injector is under consider- 
ation, and we have modeled a flat-cathode diode ge- 
ometry which can deliver 1--1.5 kA. A three-coil field 
configuration has been designed to maintain low beam 
emittance in the diode region. We show that the exist- 
ing two transport magnets are marginally capable of 
transporting a 1 kA beam to the first RF cavity. We also 
examine the possibility of accelerating a 4 kA, 4 MV 
beam, which could be provided by an existing ‘pulsed 
power machine, through the first RF cavity. 4 refs., 3 
figs. (ERA citation 16:021 138) 
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Electron-beam generation, transport, and trans- 


= oscillation experiments using the REX injec- 


f i Carlson, P. W. Allison, T. J. Kauppila, D. C. 
Moir, and R. N. Ridlon. 1991, 14p LA-UR-91-1467, 
CONF-910505-129 
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The REX machine at LANL is being used as a proto- 
type to generate a 4-MV, 4.5-kA, 55-ns flat-top elec- 


tron beam as a source for injection into a linear me 
tion accelerator of the 16-MeV Dual-Axis Rad 

Hydrotest facility. The pulsed-power sources oma . 
planar velvet cathode producing a beam that is accel- 
erated through a foilless anode aperture and transport- 
ed by an air core magnetic lens for injection into the 
first of 48 linear induction cells. Extensive measure- 
ments of the time-resolved (<1-ns) properties of the 
beam using a streak camera and high-speed electron- 
ic diagnostics have been made. These parameters in- 
clude beam current, voltage, current —s emit- 
tance, and transverse beam motion. The effective 
cathode temperature is 117 eV, corresponding to a La- 
postolle emittance of 0.96 mm-rad. Transverse oscilla- 
tions of the tran: led beam have been observed via 
a differenced B-dot technique to be about (plus 
minus)100 (mu)m at 245 MHz. This beam motion has 
been correlated via detailed rf measurements of asym- 
a transverse cavity modes in the A-K gap. 7 refs., 
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Demountable gas diconnect joints are the preferred 
choice for assembly of cryogenic (20 K) helium gas 
manifolding systems used with linear accelerators 
being developed at Los Alamos. These joints must 
function in a vacuum vessel that operates at less than 
1 (times) 10(sup (minus)6) torr while being routinely 
cycled from ambient temperature to 20 K and back to 
ambient temperature. The joints, which are used to dis- 
tribute helium refrigerant gas at pressures as high as 
450 psi, must also be capable of passing helium leak 
test with a maximum leak rate of 5 (times) 10(sup 
(minus)7) std-cc/sec at operating conditions. For this 
application we have evaluated several forms of stain- 
less-steel-to-stainless-steel and aluminum-to-stain- 
less-steel flanged joints from several commercial man- 
ufacturers. This paper discusses the results of these 
evolutions and our experience in using some of the 
joints in a linear accelerator. 2 refs., 4 figs., 1 tab. 
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This paper discusses how the ANSI Y14.5M 1982 
Standard for Dimensioning and Tolerancing applies to 
the fabrication of components for cryogenic accelera- 
tors. It includes information on selecting datums and 
— ing positional tolerances that ensure stress-free 

anical mating conditions as well as interchange- 
ability of parts. In addition, modifiers can be used in the 
feature-control frames that specify allowable devi- 
ations from ee their use reduces the 
cost of fabrication ut compromising ease of me- 
chanical assembly. The physics requirements unique 
to the design of linear accelerators also call for the 
prudent application of some seldom-used modifiers 
that reduce the need for alignment of initial assemblies 
to optimize accelerator performance. 6 figs. (ERA cita- 
tion 16:021303) 
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cable, ickness, joint details, and penetra- 
tions. 3 figs. (ERA chaton 16:021137) 
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We present, in this paper, a new method for calculating 
the wake potential of a bunched beam of arbitr: 


PC A03/MF A01 


for repetitive evaluation of wake potentials of different 
—_— —" under the same boundary condi- 
ions. 15 refs. 
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slit diagnostic technique. 

J. D. Sherman, H. V. Smith, C. Geisik, and P. Allison. 
1991, 14p LA-UR-91-1460, CONF-910505-151 
Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


H(sup (minus)) ion beams are extracted at 5-25 kV 
from a long, narrow slit on a Penning surfa 

source (the 8X source). The extraction geometry pro- 
duces negligible transverse electric fields (focusing ef- 
fects) along the slit length. Therefore, the ion angular 
spread reflects the distribution of ion energies at the 
plasma surface. The angular distributions are meas- 
ured with an electric-sweep emittance scanner whose 
slits are oriented normal to the long dimension of the 
emission slit. The nearly-Maxwellian angular distribu- 
tions measured over the central portions of the ribbon 
beam give kT(sub H(sup (minus))) of 0.1 to 0.2 eV for a 
2-A de discharge and 0.8 to 1.0 eV for 350- to 500-A 
— discharges. This diagnostic necsem a — 


Kr (gub H(sup (minus))) spa‘ 

allows study of the KkT(sub Hi Mioup (minus) dependen- 
cies on ion source ers (e.g., incr 

H(sub 2) gas flow lowers kT(sub Hisup (minus) 9 7 
refs., 7 figs. (ERA citation 16:021301) 
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This paper presents the history and current status of 
the design of the accelerator cavity to be incorporated 
into the Low-Energy Booster (LEB) of the Supercon- 
ducting Super Collider (SSC). The LEB is a proton syn- 
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chrotron, 540 meters in circumference, and having 108 
buckets around the ring. Acceleration programs, each 
50 msec long, take place at a rate of 10 per second. 
The beta change of the particles from injection to ex- 
traction is from 0.8 to 0.997. Since the rf excitation fre- 
quency must track beta, the rf frequency must shift 
from 47.5 to 60 MHz over the 50-msec acceleration 
program. The cavity will use ferrite in a perpendicular 
- ng bias mode to effect the require tuning. 4 refs., 1 
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In this paper we present the a and design of a 
1700-MHz cluster-cavity vacuum tube amplifier. We 
used a_ three-dimensional, finite-difference code 
(MAFIA) to characterize the modes that the resonant 
structure of the amplifier will support. We describe the 
characteristics of the tube, including performance pre- 
dictions. 1 ref., 5 figs., 1 tab. (ERA citation 16:021299) 
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The Dual-Axis Radiographic Hydrotest (DARHT) facili- 
ty will employ two linear induction accelerators to 
produce intense, bremsstrahlung x- ray pulses for flash 
wr tae The accelerator cell design for a 3- kA, 
16--20 MeV, 60-ns flattop, high-brightness electron 
beam is presented. The cell is optimized for high-volt- 
age stand-off while also minimizing the its transverse 
impedance. Measurements of high- voltage and rf 
characteristics are summarized. 7 refs., 5 figs. 
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Antiproton-induced elastic and inelastic scattering 
at intermediate energies. 
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With the construction and subsequent operation of 
LEAR, beams of low-energy antiproton with previously 
unobtainable intensity and quality were possible. Elas- 
tic and inelastic wee mem Bon ogee were per- 
formed on several nuclei in both the p- and sd-shell as 
well as targets of heavier mass. In the very near future 
experiments with antiproton having momentum of up 
to 2 Gev/c will be possible. It is the purpose of this 
brief article to report results of initial calculations of 
(anti p)-nucleus scattering for energies that span this 
new energy region and for which the elementary (anti 
p)N amplitudes are known. 4 figs. (ERA citation 
16:022023) 
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The co aA perky rocess for the Ground Test Accel- 
ouxt TA) radio frequency quadrupole (RFQ) vanes 
required a full development program and tight quality 
control procedures. The o- plating development 
program utilized full-size RFQ major and minor vane 
mockups to develop plating fixturing and to establish 
the plating parameters necessary to meet the GTA 
RFQ plating specifications. After several modifications 
to the fixturing and plating processes, the mockup 
vanes were copper plated to GTA specifications and 
the actual GTA RFQ could than be copper plated. This 
development technique, using full-size mockups for 
establishing reliable and accurate plating fixtures and 
proven plating processes, is the key to success for 
copper-plating any special piece of technical and ex- 
pensive hardware. This paper discusses the GTA RFQ 
copper-plating critical issues; the plating-fixture devel- 
opment; the copper-plating processes; RFQ plating 
specifications as they apply to thickness, uniformity, 
= _— and the quality assurance procedures. 1 
ref., 4 figs. 
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Developers at the Proton Storage Ring have long de- 
sired a modulator and electrode combination capable 
of kicking the 800-MeV proton beam enough to con- 
duct tune measurements with full intensity beams. At 
present this has been accomplished by reducing the 
voltage on one extraction kicker modulator and turning 
the other off. This method requires that all of the accu- 
mulated beam be lost on the walls of the vacuum 
chamber. In addition to tune measurements a more 
recent desire is to sweep out beam that may have 
leaked into the area between bunches. A four-meter 
electrode has been designed and constructed for the 
purpose. The design is flexible in that the electrode 
may be split in the center and rotated in order to pro- 
vide vertical and horizontal electrodes each 2 meters 
long. In addition two solid-state pulse modulators that 
can provide 10kV in burst mode at up to 700 KHz have 
been purchased. This hardware and its intended use 
are described. 3 refs., 2 figs., 1 tab. (ERA citation 
16:021296) 
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There are two white neutron sources at Los Alamos 
National Laboratory which are used in broad scientific 
program over the energy range from thermal to about 
seven hundred MeV. Largely because of the increased 
intensity over such an unprecedented energy range, 
use of these two facilities for nuclear science research 
has grown from 36 experimenters in 1987 to 118 in 
1990. This paper focuses on research underway or re- 
cently completed at the high-energy neutron source of 
the WNR facility. 18 refs., 6 figs. 
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Quench performance of superconducting quadru- 
pole magnets for the new Fermilab low beta inser- 
tion. 
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Construction and testing of the components for the 
new Tevatron DO/BO low beta insertion has been 
nearly completed. The devices include superconduct- 
ing cold iron quadrupoles utilizing a 2-shell, 
cos2(theta) coil geometry with a 7.6 cm aperture. The 
maximum mg gradient is 1.41 T/cm at an operating 
current of 4832 A. They have the highest current den- 
sity with the highest peak field on the winding of any 
quadrupole yet built. This paper summarizes the 
quench performance and ramp rate sensitivity of the 2- 
shell design and relates the performance characteris- 
tics to the relevant aspects of design and fabrication. 8 
refs., 6 figs., 3 tabs. 
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A switchyard kicker system which allows time sharin 
of beam between the Los Alamos WNR/LANSC 
complex and other LAMPF users was redesigned as 
part of the Proton Storage Ring addition. The system 
consists of two pulsers providing 1750-ampere, 1- 
msec pulses to a pair of 1 meter long ferrite magnets. 
The system was designed to operate at 24-Hz maxi- 
mum repetition rate. In 1986 a modification was made 
to the equipment to allow operation at 40 Hz. While the 
system operated reliably this way some difficulties 
were observed. A desire on the part of the users to 
operate the system at 60 Hz coupled with a major 
system failure led to design changes to load resistors, 
drive cables, charging system, and cooling system. 
These changes are described along with an analysis of 
the difficulties encountered with the original hardware. 
3 refs., 6 figs. 
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The 50 mm aperture collider dipole magnet uses stain- 
less steel collars to position the conductors at the lo- 
cations specified by the magnetic design and to pres- 
tress the coil to prevent conductor motion under exci- 
tation. The collars are supported by the vertically-split 
yoke and cold mass skin to reduce their deflection 
under excitation. The collar interior is designed to give 
the coil its required shape at the operating temperature 
taking into account all deflections that occur from as- 
sembly and cooldown. 13 refs., 2 figs., 1 tab. 
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Measurements of more than 1000 new magnets are 
needed for the Main Injector Project at Fermilab. In 
order to achieve efficiency and accuracy in measure- 
ments, we chose a database driven design for control 
of the measurement system. We will use a relational 
database to describe the measurement subjects and 
equipment. A logbook system defined in the database 
will provide for prescription of measurements to be 





carried out, description of measurements as they are 
carried out, and a comment database for less struc- 
tured information. The operator interface will be built 
on X-windows. This paper will describe our system 
design. 2 refs. 


157,358 

DE$1013199/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Designing high energy accelerators under DOE’s 
‘New Culture’ for environment and safety: An ex- 
ample, the Fermilab 150 GeV Main Injector proton 
synchrotron. 

W. B. Fowler. May 91, 14p FNAL/C-91/116, CONF- 
910505-124 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Fermilab has initiated a design for a new Main Injector 
(150 GeV proton synchrotron) to take the place of the 
current Main Ring accelerator. “New Culture” environ- 
mental and safety questions are having to be ad- 
dressed. The paper will detail the necessary steps that 
have to be taken in order to obtain the permits which 
control the start of construction. Obviously these 
depend on site-specific circumstances, however some 
steps are universally applicable. In the example, flood- 
plains and wetlands are affected and therefore the Na- 
tional Environmental Policy Act (NEPA) compliance is 
a significant issue. The important feature is to reduce 
the relevant regulations to a concise set of easily un- 
derstandable requirements. The effort required and 
the associated time line will be presented so that other 
new accelerator proposals can benefit from the experi- 
ence gained from this example. 
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Tracking studies of transition crossing in the Main In- 
jector have shown that the Johnsen effect is the domi- 
nant cause of beam loss and emittance blow up. To 
suppress this effect one has to have control over 
(alpha)(sub 1) (dispersion of the momentum compac- 
tion factor (alpha)). Various (gamma)(sub t) jump con- 
figurations are examined and the resulting changes in 
(alpha)(sub 1) are assessed. These results are further 
validated by comparison between the simulation and 
simple analytic (alpha)(sub 1)--formulas derived for a 
model FODO lattice with full chromaticity compensa- 
tion in the presence of an eddy current sextupole com- 
ponent. A scheme —- the introduction of a dis- 
persion wave in the arcs of the Main Injector, around 
transition time, seems to be promising if one regards 
the strength of the eddy current sextupole family as an 
external “knob” to control values of (alpha)(sub 1). 
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A simple model of a beam at transition driven by a stor- 
age ring impedance is formulated in the framework of 
the nonlinear Viasov equation. This yields a set of cou- 
pled equations of motion describing time evolution of a 
single coherent mode and the overall equilibrium den- 
sity distribution function. At transition, contour integra- 
tion in the dispersion relation can be carried out analyt- 
ically and a simple closed formula for the coherent fre- 
quency is obtained. From the resulting stability dia- 
gram further conclusions about the growth time of the 
microwave instability and the longitudinal emittance 
blowup at transition are derived. 5 refs., 1 fig. 
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vatron Collider. 
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Each of the Low Beta Systems for the Tevatron Col- 
lider requires 12 spool pieces; eight of the spool pieces 
contain superconducting quadrupoles as part of the 
low beta insertion as well as standard correction mag- 
nets. The remaining four provide correction magnets, 
beam position monitors, and current feeds for the 
neighboring low beta main quadrupoles. Thirty-two of 
these new spools have been fabricated. We describe 
here the mechanical, cryogenic and magnetic proper- 
ties of these new spools as determined in the produc- 
bo test and measurement activities. 8 refs., 7 figs., 1 
tab. 
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WARP is an electrostatic particle-in-cell (PIC) code 
that is optimized for studies of space-charge-dominat- 
ed beams. We use the code to understand a number of 
issues in HI accelerators and transport systems, in- 
cluding: drift-compression in the presence of misalign- 
ments, axial confinement, longitudinal stability, trans- 
port around bends, and thermal equilibration process. 
In this paper we describe the code architecture and 
numerical techniques employed to enhance efficiency. 
We then describe our new simple algorithm for follow- 
ing a beam around a bend, and recent results on bent- 
beam dynamics and transverse emittance evolution. 
Finally, we describe the code’s most recent feature, a 
| arse 33 capability structured to preserve the ef- 
iciency of the particle advance, and present initial re- 
sults using it. 8 refs., 2 figs. 
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Autoionizing electrons emitted following low energy 
ion-atom collisions may scatter significantly from the 
receding spectator ion’s attractive Coulomb field. In 
such cases the observed electron intensity is “fo- 
cused” in the direction of the scattering ion as a result 
of the effective compression of the emission solid 
angle. In addition, interference may occur between tra- 
jectories, corresponding to electrons scattering around 
opposite sides of the ion, which lead to the same final 
laboratory electron energy and emission angle. This 
Coulomb “path” interference mechanism manifests 
itself in the uncharacteristically rapid angular depend- 
ence of the He target 2s(sup 2) (sup 1)S autoionizing 
state measured near O(degree) following low energy 
He(sup +) + He collisions. A classical trajectory 
model for Coulomb focusing is presented and a semi- 
classical approximation is used to model the Coulomb 
“path” interference mechanism. In this description we 
account for the evolution of the phase of the autoioniz- 
ing state until its decay and the path dependence of 
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the amplitude of the emitted electron following decay 

of the autoionizing state. Calculated model lineshapes, 

which include contributions from adjacent overlapping 

resonances, reproduce quite well the angular depend- 

fos. observed in the data near O(degree). 14 refs., 7 
Ss. 
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X-ray production at 130 (Angstrom) is measured from 
laser-produced plasmas using sub-Joule aes Fe De- 
pendence of efficiency on target materials and intensi- 
ty are presented. 11 refs., 6 figs. (ERA citation 
16:021878) 
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The rapid growth in the power of large-scale comput- 
ers has had a revolutionary effect on the study of 
charged-particle accelerators that is similar to the 
impact of smaller computers on everyday life. Before 
an accelerator is built, it is now the absolute rule to 
simulate every component and subsystem by comput- 
er to establish modes of operation and tolerances. We 
will bypass the important and fruitful areas of control 
and operation, and consider only application to design 
and diagnostic interpretation. Applications of comput- 
ers can be divided into separate categories including: 
component design, system design, stability studies, 
cost optimization, and operating condition simulation. 
For the purposes of this report, we will choose a few 
examples from the above categories to illustrate the 
methods used, and discuss the significance of the 
work to the project. We also briefly discuss the accel- 
erator project itself. The examples that will be dis- 
cussed are: The design of accelerator structures for 
electron-positron linear colliders and circular colliding 
beam systems, simulation of the wake fields from mul- 
tibunch electron beams for linear colliders. Particle-in- 
cell simulation of space-charge dominated beams for 
an experimental linear induction accelerator for Heavy 
lon Fusion. 
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Conceptual designs for a future linear collider operat- 
ing at 11.4 GHz call for peak rf power as high as 240 
MW per meter, with an accelerator length of 14 km. 
This is an extremely high total power, which results in 
requirements for microwave sources that cannot be 
met with existing microwave tubes. While some new 
tube concepts are being considered, work is proceed- 
ing at several laboratories in the US and abroad on 
conventional 100 MW klystrons for this application. 
The electron beam necessary for this power to be gen- 
erated, unless carefully controlled, can easily cause in- 
trapulse melting at the klystron output circuit. This, 
coupled to the need for good efficiency, high produc- 
tion yield, and long life, poses some difficult problems 
to the klystron designer. Experimental klystrons at 
SLAC and other laboratories are approaching the goal 
of 100 MW in 800 nsec pulses, but much remains 
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to be done before a design is available which is suita- 
ble for manufacturing thousands of these tubes. 4 figs., 
1 tab. (ERA citation 16:021333) 
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One idea for controlling multibunch beam breakup in 
future linear colliders is to use accelerating structures 
that have a large ((approximately)10%) staggered 
tuning, that is, a large cell-to-cell spread in frequencies 
of the transverse dipole modes. Simulations of such 
structures using the programs TBC! and LINACBBU 
are compared, and issues relevant to the design and 
optimization of such structures, such as choice of cell 
frequency distribution and role of cell-to-cell coupling 
are discussed. 6 refs., 3 figs. 
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In order to maintain collisions between two micron-size 
beams at the interaction point of the SLC, we take ad- 
vantage of the mutual electromagnetic deflection in- 
duced by one beam on the other as they cross with a 
nonzero relative impact parameter. We determine si- 
multaneously the incoming and outgoing trajectory pa- 
rameters of each beam on a pulse-by-pulse basis, 
using beam position monitors located near the IP. 
Comparing incoming and outgoing angles for a given 
beam yields the magnitude of the deflection the beam 
experienced during the collision from which the dis- 
tance currently separating the two beams can be ex- 
tracted. A simple proportional control is applied to cal- 
culate the change in upstream corrector settings to 
null out this distance. 3 refs., 6 figs. 
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The proposed asymmetric energy B Factory to be built 
in the PEP tunnel at SLAC will require a highly effective 
and profuse source of low emittance electron and po- 
sitron bunches. The B factory will consist of two rings 
of equal size, a 9 GeV electron ring and a 3.1 GeV 
positron ring, each with 1658 bunches with total circu- 
lating currents of 1.5 and 2.1 amperes respectively. As 
the luminosity lifetime of the collider is expected to be 
about two hours, the injector should be capable of fill- 
ing the rings in a small fraction of an hour. It turns out 
that with some simple modifications, the SLC linac with 
its damping rings and positron source is ideally suited 
to fulfill this function effectively. The overall injection 
system is described in this paper. 4 figs., 2 tabs. 
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The energy of the SLC scavenger electron beam used 
to produce positrons for the next cycle and the aver- 
age energy of the electron and positron bunches col- 
lided in the linear collider must be stable to maintain 
efficient machine operating conditions. Energies are 
stabilized using a newly installed hardware-based feed 
forward system. The three bunches are stored and 
cooled in the damping rings, and co-accelerated in a 
single machine cycle. Prior to extraction of the stored 
bunches, the energy gain of the accelerator is set by 
re-phasing of klystrons to correct for anticipated beam 
loading effects. We will discuss the hardware associat- 
ed with determining the intensities and the appropriate 
energy corrections to compensate for variations in 
energy due to beam loading effects. We will discuss 
machine tuning procedures, diagnostics, and oper- 
ational experience. 8 refs., 5 figs. 
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A description of hybrid PIN diode arrays and a readout 
architecture for their use as a vertex detector in the 
SSC environment is presented. Test results obtained 
with arrays having 256 (times) 256 pixels, each 30 
(mu)m square, are also presented. The development 
of a custom readout for the SSC will be discussed, 
which supports a mechanism for time stamping hit 
pixels, storing their xy coordinates, and storing the 
analog information within the pixel. The peripheral 
logic located on the array, permits the selection of 
those pixels containing interesting data and their co- 
ordinates to be selectively read out. This same logic 
also resolves ambiguous pixel ghost locations and 
controls the pixel neighbor read out necessary to 
achieve high spatial resolution. The thermal design of 
the vertex tracker and the proposed signal processing 
— will also be discussed. 5 refs., 13 figs., 3 
tabs. 
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A high power cross-field amplifier is under develop- 
ment at SLAC with the objective of providing sufficient 
peak power to feed a section of an X-Band (11.424 
GHz) accelerator without the need for pulse compres- 
sion. The CFA being designed employs a conventional 
distributed secondary emission cathode but a novel 
anode structure which consists of an array of vane res- 
onators alternatively coupled to a rectangular wave- 

uide. The waveguide impedance (width) is tapered 
linearly from input to output so as to provide a constant 
RF voltage at the vane tips, leading to uniform power 
generation along the structure. Nominal design for this 
tube calls for 300 MW output power, 20 dB gain, DC 
voltage 142 KV, magnetic field 5 KG, anode-cathode 
gap 3.6 mm and total interaction length of about 60 
cm. These specifications have been supported by 
computer simulations of both the RF slow wave struc- 
ture as well as the electron space charge wave inter- 
action. We have used ARGUS to model the cold circuit 
properties “and CONDOR to model the electronic 
power conversion. An efficiency of 60 percent can be 
expected. We will discuss the details of the design 
effort. 5 refs., 6 figs. 
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Upon pone fe damping ring, the SLC beam passes 
through the Ring-to-Linac transfer line (RTL), the linac, 
and the arcs on its way to the collision point. In an 
earlier paper calculations of the longitudinal distribu- 
tions of the lengthened damping ring beam were pre- 
sented, calculations that agreed remarkably well with 
measurements. In this paper we propagate the damp- 
ing ring distributions through the rest of the machine. 
Among the effects that are included in the calculations 
are the curvature of the compressor rf and the limited 
energy aperture in the RTL, the wakefields in the linac, 
and the momentum compaction in the arcs. 12 refs., 7 
figs., 1 tab. 
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The growth of the quasi-steady-state motion of the 
coupled bunch oscillations in storage rings has been 
studied by means of a normal mode analysis to deter- 
mine the beam stability. In this type of analysis, the 
initial amplitude displacements of the bunches are first 
written as a sum of the normal modes of the multiple 
bunch system, and then the stability of each mode is 
determined. If the amplitude of all modes decay then 
the amplitude of all of the individual bunches must 
eventually decay, and the motion is considered stable. 
However, if the beat frequency between the different 
modes is sufficiently high, compared to the decay rate 
of the modes, it is possible for the amplitude of some 
of the bunches to grow temporarily before eventually 
decaying. Thus, even if all normal modes are eventual- 
ly damped it is possible during the transient phase for 
the amplitude of several individual bunch oscillations 
to grow and become lost. Mathematical complications 
also arise from a modal analysis when there is a gap in 
the bunch train and the wake fields from the last bunch 
in the train decays before arrival of the first bunch; for 
this case the coupled bunch motion more nearly repre- 
sents that of beam breakup phenomena observed in 
linacs. 2 figs. 
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The proposal to build PILAC presents the possibility of 
making an improved measurement of the pion beta 
decay rate. The rate for the decay (pi)(sup +) (yields) 
(pi)(sup O’e(sup +)(nu)(sub e) is predicted by the 
Standard Model (SM) to be R((pi)(sup +) (yields) 
(pi)(sup 0)e(sup +)(nu)(sub e)) = 0.3999 (plus minus) 
0.0005 s(sup (minus)1). The best experimental 
number, from LAMPF Experiment 32, using in-flight 
decays, is R((pi)(sup +) (yields) (pi)(sup O)e(sup 
+)(nu)(sub e)) = 0.394 (plus minus) 0.0015 s(sup 
(minus)1). A precise measurement would test the SM 
by testing the unitarity of the Cabibbo- Kobayashi- 
Maskawa matrix, for which one analysis of the nuclear 
beta decay data has shown a 0.4% discrepancy. Thus 
an experiment at the 0. 2% level would be a significant 
one. Detailed study of possible designs will be needed, 
as well as extensive testing of components. The re- 
duction of systematic errors to the 0.1% level can only 
be done over a period of years with a highly stable ap- 
paratus and beam. At a minimum, three years of occu- 
pancy of a beam line, with 800 hours per year, would 
be required. 23 refs., 2 figs., 2 tabs. 
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There is renewed interest in using accelerator driven 
neutron sources to address the problem of high-level 
long-lived nuclear waste. Several laboratories have 
developed systems that may have a significant impact 
on the future use of nuclear power, adding options for 
dealing with long-lived actinide wastes and fission 
products, and for power production. This paper de- 
scribes a new Los Alamos concept using thermal neu- 
trons and examines the nuclear data requirements. 7 
refs., 3 figs., 1 tab. 
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We report on the first five months of operation of the 
Optically Pumped Polarized lon Source (OPPIS) for the 
nuclear physics research program at LAMPF. The 
LAMPF OPPIS is unique in using Ti: Sapphire lasers to 
polarize the potassium charge-exchange medium, and 
until recently was unique in using a superconducting 
— in the ECR source and polarizer regions. The 
ECR extraction electrode biasing arrangement is also 
unique. Typical performance was 25 microamps of 
peak current (measured at 750 keV) with 55% beam 
polarization or 15 microamps at 62%. lon source avail- 
ability was greater than 90%. We also report our 
planned improvements in preparation for research op- 
eration in May of 1991. 3 refs., 4 figs. 
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A method for calculating 3-D space-charge forces has 
been developed that is suitable for bunched beams of 
either ions or relativistic electrons. The method is 
based on the analytic relations between charge-densi- 
ty and electric fields for a distribution with 3-D ellipsoi- 
dal symmetry in real space. At each step we use a 
Fourier-series representation for the smooth particle- 
density function obtained from the distribution of the 
macroparticles being tracked through the elements of 
the system. The resulting smooth electric fields reduce 
the problem of noise from artificial collisions, associat- 
ed with small numbers of interacting macroparticles. 
Example calculations will be shown for comparison 
with other methods. 4 refs., 2 figs., 1 tab. 
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The widespread use of nuclear models continues in 
the creation of data evaluations. The reasons include 
extension of data evaluations to higher energies, cre- 
ation of data libraries for isotopic components of natu- 
ral materials, and production of evaluations for radi- 
ative target species. In these cases, experimental data 
are often sparse or nonexistent. As this trend contin- 
ues, the nuclear models employed in evaluation work 
move towards more microscopically-based theoretical 
methods, prompted in part by the availability of in- 
creasingly powerful computational resources. Ad- 
vances in nuclear models applicable to evaluation will 
be reviewed. These include advances in optical model 
theory, microscopic and phenomenological state and 
level density theory, unified models that consistently 
describe both equilibrium and nonequilibrium reaction 
mechanism, and improved methodologies for calcula- 
tion of prompt radiation from fission. 84 refs., 8 figs. 
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Measurement of molybdenum mirror reflectivities. 
R. L. Blake, J. C. Davis, P. P. Gong, D. E. Graessle, 
and W. Rudderman. 1991, 21p LA-UR-91-1837, 
CONF-9107115-2 

Contract W-7405-ENG-36 

Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (USA), 21-26 Jul 1991. 
Sponsored by Department of Energy, Washington, DC. 


The reflectivity versus angle for a variety of molybde- 
num mirrors has been measured for both hard and soft 
x-rays in an attempt to deduce any variation in per- 
formance between single crystal, polycrystalline, and 
evaporated mirrors. A filling technique has been used 
to arrive at the roughness of the mirrors. An approach 
to utilize such measurements to characterize mirrors 
and derive low energy optical constants or many ele- 
ments is outlined. 19 refs., 7 figs. 
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Beam current monitoring in the AGS Booster and 
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The new AGS Booster is designed to accelerate low 
intensity polarized protons and heavy ions, and high 
intensity protons. The wide range of beam parameters 
and the vacuum, thermal and radiation environment, 
presented challenges in the instrumentation design. 
This paper describes the problems and solutions for 
the beam current monitors in the Booster and its trans- 
port lines. Where available, results of the initial oper- 
ation will be presented. 11 refs., 3 figs. 
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The Booster instrumentation uses analog and digital 
fiber optic links, designed to withstand at least 50 
krads without performance degradation. The links use 
inexpensive and commercially available components 
that operate at a center wavelength of 820 nm. The 
analog link operates to 30 MHz over a 200 m fiber and 
can provide insertion gain. The digital link provides 60 
ns timing pulses without the dispersive effects of co- 
axial cables. The optical fiber is a step-index hard clad 
silica type with a 200 micron core. This paper presents 
the component selection criteria, link design, installa- 
tion, testing and performance for the optical links in the 
Booster instrumentation systems. 7 refs., 4 figs. 
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We study the problem of the growth of the amplitude of 
a particle executing betatron oscillations in a synchro- 
tron or storage ring, due to the crossing of a resonance 
line. The resonance can be crossed either only once, 
or repeatedly. We treat only one degree of freedom in 
this paper, and assume the particles in the beam are 
independent. We consider some simple models of am- 
plitude-dependent tunes, to discern the effects of de- 
tuning away from the resonance as the particle ampli- 
tude grows. The basic equation of motion we shall 
treat is the harmonic oscillator equation. (ERA citation 
16:021151) 
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Indirect phase locking of RF clock to the beam for 
BNL booster BPM system. 
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The beam position monitoring (BPM) system for the 
BNL Booster consists of 48 main pick-up electrodes 
(PUE) symmetrically distributed around the ring and 
two special PUE’s for the transverse dampers. The 
BPM system utilizes an integrator that is AC coupled to 
the PUE. In order to eliminate the cumulative error in 
the signal from the PUE introduced by the AC coupling, 
a base line restorer (BLR) is used to reestablish a ref- 
erence value between the bunches. Three signals 
phase locked to the beam, 48 (times) f(sub REV) and 
both quadrature components of f(sub RF), are needed 
to insure that the triggers to the BLR’s occur between 
bunches. The triggers for the main PUE’s require a 
clock at 48 times the revolution frequency as well as 
the RF frequency to time their occurrence. The quad- 
rature components of RF frequency are used in a 
phase shifter to produce the triggers for the damper 
PUE’s. By making use of direct digital synthesis tech- 
nology, we were able to produce all three signals 
locked to the beam using only a single phase locked 
loop. 3 refs., 4 figs. 
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Short communication. (ERA citation 16:021 150) 
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CALOR839 Simulation code has been used to estimate 
the hadronic and electromagnetic resolutions for the 
various scintillator plate calorimeter configurations. 
The goal of this study was to determine the optimum 
combination of Lead and Iron based calorimeter, 
which retains compensation and linearity. The configu- 
rations considered are Lead/Scintillator and Fe/Scin- 
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tillator and their combinations. Ultimately, we hope to 
test configurations in the hanging file beam test 
at Fermilab in this spring. 12 figs., 4 tabs. 


157,387 
DE91013341/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Volume integral formulation for magnetostatics 
with nonlinear materials. 
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For magnetostatics, integral codes have several ad- 
vantages over finite element codes, e.g. far-field 
boundaries are treated automatically, and computed 
fields in the air region satisfy Maxwell’s equations. A 
new volume integral formulation using edge elements 
promises to overcome some of the disadvantages of 
earlier integral codes. Moreover, the advent of parallel 
processing may dramatically reduce the high computa- 
tional costs that have plagued integral codes hereto- 
fore. 5 refs., 4 figs. 
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Application of rf superconductivity to high-bright- 
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A development program is underway to apply rf super- 
conductivity to the design of continuous-wave (cw) 
linear accelerators for high- brightness ion beams. 
Considerable progress has been made both experi- 
mentally and theoretically toward this application. 
Recent tests of niobium resonators for ion accelera- 
tion have yielded average accelerating gradients as 
high as 18 MV/m. In an experiment with a radio-fre- 
quency quadrupole geometry, niobium was found to 
sustain cw peak surface electric fields as high as 128 
MV/m over large (10 cm(sup 2))surface areas. Theo- 
retical studies of beam impingement and cumulative 
beam breakup have also yielded encouraging results. 
We have also made extensive measurements of the rf 
properties of high- (Tc) superconductors. In this paper, 
we summarize our progress and identify current and 
future work in the areas of accelerator technology and 
superconducting materials which will build upon it. 22 
refs., 13 figs., 2 tabs. (ERA citation 16:021221) 
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The synchrotron radiation is a main concern in the 
design of the Superconducting Super Collider (SSC). 
One solution to this problem is to install the intercepts 
to absorb radiation at a temperature above that of 
liquid helium. This paper discusses several physics 
issues associated with the intercepts, including the rf 
impedance, vacuum, etc. Various types of intercepts 
are compared in these respects. 2 refs., 5 figs. 
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Quantum variances for the transverse dynamics asso- 

ciated with the injection phase of the Superconducting 

—" Collider are derived using squeezed state meth- 
is. 4 refs. 
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gions (a numerical approach). 
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Coil shapes to produce pure multipole fields in circular 
regions have been studied and numerically evaluated. 
Coil shapes have been assumed as functions of un- 
known coefficients (and prescribed constraining pa- 
rameters) and cosine functions. The coefficients have 
been numerically determined to produce the required 
multipole, simultaneously reducing the other multi- 
- to zero, or to negligible values. 4 refs., 2 figs., 1 
tab. 
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The preliminary design of the 600 MeV H(sup (minus)) 
linac for the Superconducting Super Collider (SSC) in- 
jector is described. The linac must provide a 25 mA 
beam during 7--35 (mu)s macropulses at 10 Hz within 
injection bursts. Normalized transverse emittances of 
less than 0.4 (pi) mm-mrad (rms) are required for injec- 
tion into the Low Energy Booster (LEB) synchrotron. 
Cost, ease of commissioning, and operational reliabil- 
ity are important considerations. The linac will consist 
of an H(sup (minus)) source with electrostatic low- 
energy beam transport (LEBT), 2.5 MeV radiofrequen- 
cy quadrupole accelerator (RFQ), a 70 MeV drift-tube 
linac (DTL), and 530 MeV of coupled-cavity linac 
(CCL). The RFQ and DTL operate at 428 MHz and the 
CCL operates at 1284 MHz. A modest total length of 
143 m results from the tradeoff between cost optimiza- 
tion and reliability. The expected performance from 
beam dynamics simulations and the status of the 
project are described. 15 refs., 1 fig., 4 tabs. 
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An alternative beam tube/bore tube arrangement for 
the SSC consists of an elliptical beam tube mounted 
inside a circular bore tube to intercept the SR from the 
beam. The beam tube is operated at 80 K and is split at 
the vertex in order that it may be pumped by the 4.35 K 
surface of the bore tube. This paper presents the re- 
sults of stress analysis of the beam tube due to the 
action of the Lorentz forces during a quench. A stain- 
less steel elliptical support, which supports the beam 
= during the quench, is described. 6 refs., 7 figs., 4 
tabs. 
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Superconducting Super Collider Low Energy 
Booster. A status report. 

R. C. York, W. Funk, A. Garren, S. Machida, and N. 
K. Mahale. May 91, 14p SSCL-435, CONF-910505- 
132 
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In collider fill mode, the Low Energy Booster (LEB) will 
accelerate 10(sup 12) protons in 114 bunches from an 
injection momentum of 1.22 GeV/c to a final momen- 
tum of 12 Gev/c, cycling at a frequency of 10 Hz. The 
most significant extension of present fast-cycling syn- 
chrotron technology arises from the requirement that 
the normalized transverse emittance (rms) of the 
beam be (le)0.6 (pi) (mu)m. In an alternative mode, the 
LEB will accelerate five times this current with a nor- 
malized transverse emittance (le) 4 (pi) (mu)m. A gen- 
py = emeoed of the design is presented. 7 refs., 2 figs., 
tabs. 
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The particle tracking code SSCTRK is currently being 
adapted to operational simulation and beam-beam 
effect studies for the Collider rings of the Supercon- 
ducting Super Collider (SSC). During beam-beam 
effect studies, the lattice content of the bending arcs is 
normally not varied, making fast truncated Taylor map 
tracking through the arcs an attractive option. The im- 
plementation of SSCTRK as a truncated Taylor map 
tracking program has been carried out using the differ- 
ential algebra library ZLIB, which simplified the task to 
that of straightforward translation of SSCTRK kick and 
drift arithmetic operations to calls to the corresponding 
polynomial operation subroutines of ZLIB. The accura- 
cy and speed of truncated Taylor map tracking at 2 
mm betatron oscillation amplitude was studied in vari- 
ous orders of the map. The seventh order map was 
found to be in agreement with the normal SSCTRK to 
about eight significant figures on the first turn, and to a 
fraction of 1% on the 100,000th turn, for a typical 5 cm 
magnet aperture lattice, and could be made to track at 
ten times the speed of the normal SSCTRK kick-drift 
tracking on a scalar architecture (Sun) workstation. 
(The map tracking subroutines of ZLIB are optimized 
for vector and parallel architecture supercomputers, 
and typically achieve even faster relative performance 
on these, but operational simulation studies will be 
more conveniently carried out on dedicated worksta- 
tions which have the incoming generation of “‘supers- 
calar” CPUs.) 
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A a ~ study of lattice designs proposed for the 
SSC Low Energy Booster has been performed, where 
the dynamic behavior of high transition gamma lattices 
is compared with that of a simpler FODO- like ma- 
chine. After optimization of the transverse tunes, the 
dynamic aperture is determined by tracking the chro- 
maticity corrected, “ideal” lattices, where the only 
sources on nonlinearity are the chromaticity sextu- 
poles. The robustness of the lattices against misalign- 
ment, systematic and random errors is then evaluated 
and error compensation schemes worked out. The 
computational speed of the TEAPOT code has been 
greatly enhanced by porting and running its tracking 





core on the Intel iPSC/860 parallel computer. 7 refs., 5 
figs., 3 tabs. 
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Requirements for the transfer kickers that move beam 
from the carting | Booster (LEB) to the Medium- 
Energy Booster (MEB) are being established. Magnet- 
ic field intensity, pulse shapes, and available space for 
the kicker magnets within the ring beam lines are 
known to a level that allows preliminary design to 
begin on these systems. This fast kicker system, which 
must transfer the entire 12 GeV/c LEB batch to the 
MEB, is required to produce 150--200 G fields that rise 
in 60--80 ns, with a pulsewidth of 1.9 (mu)s. The 
present MEB filling scenario requires this kicker 
system to operate in a 6-7 shot burst mode at repeti- 
tion rates as fast as 10 Hz. 2 refs., 4 figs. 
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A design study or a Pion Linac (PILAC) at LAMPF is 
underway at Los Alamos. We present here a reference 
design for a system of pion sources, linac, and high- 
resolution beam line and spectrometer that will provide 
10(sup 9) pions per second on target and 200-keV res- 
olution for the ((pi)(sup +), K(sup +)) reaction at 0.92 
GeV. A general-purpose beam line that delivers both 
positive and negative pions in the energy range 0.4-- 
1.1 GeV is included, thus opening up the possibility of 
a broad experimental program as is discussed in this 
report. A kicker-based beam sharing system allows de- 
livery of beam to both beamlines simultaneously with 
independent - and energy control. Because the 
pionlinac acts like an rf particle separator, all beams 
produced by PILAC will be free of electron (or positron) 
and proton contamination. 4 refs., 6 figs. 
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The first goal of the nucleon-nucleon groups at LAMPF 
is the complete determination of the isospin 0 and 1 
elastic scattering amplitudes to 5% from 500 to 800 
MeV. When previous data are combined with the 
recent data reported here, these amplitudes become 
well determined near 500 and 800 MeV. Measure- 
ments scheduled for 1991 should complete the meas- 
urements within this energy range. 12 refs., 1 fig., 1 
tab. 
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In addition to H(n,p) scattering and (sup 235,238)U(n,f) 
reactions, secondary standards for neutron flux deter- 
mination may be useful for neutron energies above 20 
MeV. For experiments where gamma rays are detect- 
ed, reference gamma-ray production cross sections 
are relevant. For neutron-induced charged particle 
production, standard (n,p) and (n,alpha) cross sections 
would be helpful. Total cross section standards would 
serve to check the accuracy of these measurements. 
These secondary standards are desirable because 
they can be used with the same detector systems em- 
ployed in measuring the quantities of interest. Uncer- 
tainties due to detector efficiency, geometrical effects, 
timing and length of flight paths can therefore be sig- 
nificantly reduced. Several secondary standards that 
3 ne depend on activation techniques are proposed. 
refs. 
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We investigate both classical and quantum potential 
scattering in two dimensions in a magnetic field, with 
applications to the integer quantum Hall effect. Classi- 
cal scattering is complex, due in one case to the ap- 
proach of scattering states to an infinite number of 
bound states. We show that bound states are generic, 
and occur for all but extremely smooth scattering po- 
tentials ((vert bar)(rvec Lng ype bar) (yields) 0). 
Quantum scattering follows the classical behavior 
rather closely, exhibiting sharp resonances rather than 
classical bound states. Extended scatterers provide an 
explanation for the breakdown of the QHE at a com- 
paratively small Hall voltage. 16 refs., 14 figs. 
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This paper will review theoretical results to show how 
pion double charge exchange is ae to our un- 
derstanding of hadron dynamics in nuclei. The exploi- 
tation of the nucleus as a filter is shown to be essential 
in facilitating the comparison between theory and ex- 
periment. 23 refs., 3 figs., 2 tabs. 
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Dijet mass resolution and compensating calori- 
metry. 

D. Geek. May 91, 17p FNAL-TM-1740 

Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 


The calorimetry for SSC detectors has as its role the 
detection of the basic particles of the Standard Model. 
Those germane to calorimetry are quarks, photons, 
electrons, and gluons. Note that all the hadronic enti- 
ties appear in the calorimetry as jets. The detection of 
single hadrons belongs to a past era when “quark mol- 
ecules” were the focus of intense study. Thus, the goal 
of calorimetry at the SSC must be the study of jets. In 
particular, one must understand what defines the limits 
of accuracy of the jets. If there are intrinsic physical 
processes which limit the precision of jet measure- 
ments, then calorimetry which is more accurate is un- 
necessary if not wasteful. 5 refs., 5 figs. 
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This paper describes a new method of transition cross- 
ing in strong focusing proton or heavy ion synchro- 
trons. Such accelerators have the property that at 
some energy, frequently within the operating range of 
the machine, the rotation period of particles within the 
momentum acceptance r: of the machine be- 


ange 
comes independent of momentum. 19 refs., 10 figs. 
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energy physics activities. 
G. Chartrand. 13 Mar 91, 19p SSCL-393, CONF- 
910373-12 
— AC02-89ER40486 

ference on computing in high energy physics, Tsu- 
kuba (J ), 11-15 Mar 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


—- video teleconferencing systems have been 
available for many years, their cost has been consid- 
ered prohibitive for both the actual teleconferencing 
equipment and for the communications circuits associ- 
ated with their use. New technology has significantly 
reduced these costs making video teleconferencing a 
practical means of communication for the first time, 
and creating a new way in which HEP personnel can 
work and interact electronically. The recent rapid evo- 
lution in video teleconferencing technology has been 
driven primarily by advances in mi ocessor and 
DSP components. Advanced systems available today 
provide significant performance improvements in the 
“frames delivered per-unit-per-time” over systems de- 
signed just a few years ago. This improved perform- 
ance and reduced costs for communications band- 
width are the most important factors creating the po- 
tential for widespread use of video te lerencing 
within the HEP community. The HEP community has 
made extensive use of electronic communication in 
the form of computer networking for over a decade. 
Within the last year, a limited video teleconferencing 
capability was established in the form of a pilot project 
linking LNL, FNAL, and SSCL. The pilot project dem- 
onstrated that video teleconferencing can, in certain 
circumstances, be a viable alternative to travel. Due to 
the growing size and dispersion of experimental col- 
laborations, video teleconferencing will almost certain- 
ly become a necessity in the conduct and manage- 
ment of large projects and programs in HEP. 
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The Superconducting Super Collider (SSC) has five 
synchrotron systems: three booster synchrotrons plus 
two main synchrotron rings which make up the collider. 
The three booster synchrotron RF systems will utilize a 
multiplicity of high-power VHF, 150 KW tetrode amplifi- 
ers, whereas the collider RF systems will utilize four 
360 MHz, 1-MW cw klystrons. The RF systems include 
DC power supplies, local control and monitoring sys- 
tems, and accelerating cavities as well as RF amplifier 
systems. The system requirements and the conceptual 
designs for the RF systems for the five SSC synchro- 
trons are presented. The status of the Low Energy 
Booster synchrotron accelerating cavity and tuner as- 
sembly development programs are specifically ad- 
dressed. Opportunities for industry to participate in the 
design and manufacture of RF subsystems and/or 
major components are also identified and briefly dis- 
cussed. 7 figs., 8 tabs. 
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This paper describes the technique for calculating the 
dynamic — of the Superconducting Super Col- 
lider (SSC) dipole magnet cold mass. Dynamic motion 
specification and beam location stability of the cold 
mass are not available at the present time. Dynamic 
response of the cold mass depends on measures exci- 
tation at the location of the magnet anchoring points 
on the other factors such as: (1) composite damping of 
the dipole magnet system, and (2) coupling effect of 
the cryogenic vessel, concrete slab, and soil to struc- 
ture interactions. Nevertheless, the cold mass has the 
largest effect on the motion of the SSC machine. This 

ic — is based on response spectra analy- 
Sis using the finite element method. An upper bond so- 
lution will result from this method of analysis, com- 
pared to the transient dynamic response method 
which involves step-by-step time integration from re- 
corded accelerograms. Since no recorded ground mo- 
tions are available for the SSC site, response spectra 
from another source shall be employed for the present 
analysis. 4 refs., 3 figs., 1 tab. 
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N. E. Wells, |. Chow, and L. D. Johnson. Mar 91, 21p 
SSCL-390, CONF-910340-36 

Contracts AC02-89ER40486, W-31109-ENG-38 
Annual international industrial symposium on the super 
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ton, DC. 


The design and development of the detectors for the 
Superconducting Super Collider Laboratory (SSCL) 
will be facilitated by a central system to track and store 
the TT documents and drawings. Collaborators 
and SSCL personnel need a single system that they 
can access from a terminal on their desks and use to 
locate and view the latest version of a document. The 
SSCL Physics Research Division has developed a pro- 
totype system to track documents and drawings and to 
make them accessible via local and wide-area net- 
works. The prototype is being used to refine the re- 
quirements and to develop the procedures for a larger 
system that will be acquired later. The format for stor- 
ing documents is a major challenge use there is 
no interoperable standard. This paper discusses the 
system requirements and architecture, and present re- 
sults of research on standards for storing documents. 


157,409 
DE$1013403/GAR 
Superconducting Super Collider Lab., Dallas, TX. 
—- in the development of the global rf 
feedback for the SSC Low Energy Booster. 

L. K. Mestha, J. Mangino, J. Santana, and R. 


PC A03/MF A01 
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A new method to generate the controlled master fre- 
quency has been designed to meet the requirements 
for accelerating the beam in the Low Energy Booster 
of the Superconducting Super Collider. This method is 
also designed to achieve rf synchronization for beam 
transfer to the Medium Energy Booster. The sweeping 
of the rf during acceleration complicates the pro- 
grammed synchronization. The architecture discussed 
in this paper can be tailored to include all types of syn- 
chronization methods. Global synchronization timi 

for collider injection is discussed briefly. With the avail- 
able hardware the frequency is updated at intervals of 
less than a microsecond using a TMS320C30, floating- 
point Digital Signal Processor. We are investigating the 
feasibility of generating the frequency with a Direct 
Digital Synthesizer as the frequency source for smooth 
acceleration within the LED frequency range. Some of 
the problems associated with the products are dis- 
= with a view to improve the design. 7 refs., 9 

Ss. 


157,410 
DES$1013414/GAR 


Oak Ridge National Lab., TN. 

Reflection-asymmetric ane in atomic nuclei. 

W. Nazarewicz. 1991, 31p CONF-9106196-1 
Contract AC05-840R21400 

energies, Cargese (France), 3-7 Jun 1881, Sponsored 
energies, Cargese (France), 3-7 Jun é nsor 
by Department of Energy, Washington, DC. 


346 VOL. 91, No. 20 


PC A03/MF A01 


Can atomic nuclei be unstable with respect to defor- 
mations that break intrinsic parity. On the theoretical 
side calculations indicate the existence of stable octu- 
pole deformations. There is also vast supporting ex- 
perimental evidence for the presence of very collective 
low-energy dipole and octupole modes. In this contri- 
bution, recent advances in the physics of nuclear re- 
flection-asymmetric shapes are discussed in terms of 
underlying shell effects. Particular attention is given to 
the recently predicted octupole excitations at superde- 
formed shapes. 74 refs., 7 figs., 1 tab. 
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cooling of laser-ablated clusters. 
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The properties of materials laser-ablated from a sur- 
face are of considerable interest. The interrogation of 
these properties inevitably occurs at a point some dis- 
tance from the surface. One might then ask what proc- 
esses have occurred in the intervening path length. Im- 
mediately, for example, one wonders whether the ma- 
terial was released as such from the surface or was 
formed as a result of collisions at a distant point. Simi- 
larly, one might ask if an observed “temperature” of 
the materials is characteristic of the ablation process 
of of subsequent events. We will indicate here how 
measurements of metastable evaporation rates can 
— clues which are pertinent to these questions. 7 
refs. 
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Diagnostics and data analysis for the ETA-II linear 
induction accelerator. 

F. W. Chambers, S. L. Allen, F. J. Deadrick, W. E. 
Nexsen, and A. C. Paul. May 91, 15p UCRL-JC- 
105559, CONF-910505-169 

Contract W-7405-ENG-48 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The ETA-ll linear induction accelerator has pulse 
power and beam diagnostic sensors distributed 
throughout the system. The accelerator consists of an 
injector; 20 accelerator cells arranged in two ten cell 
blocks; and a transport section leading to an energy 
analyzer. In total there are approximately 120 beam 
diagnostic channels and 32 pulse power signals which 
are recorded on six Tektronix 7912AD oscilloscopes. 
The analysis, display, and interpretation of this data 
was done using systems for scientific visualization and 
a simple user interface. Results from several measure- 
ments will be presented showing how the diagnostics 
and system were utilized. 3 refs., 6 figs. 
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Modeling of switching cores for induction accel- 
erators. 

H. D. Shay, J. F. DeFord, and G. D. Craig. May 91, 
15p UCRL-JC-105597, CONF-910505-170 

Contract W-7405-ENG-48 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We have successfully installed a nonlinear magnetiza- 
tion model in the 2 (1/2)-kD finite difference (FDTD) 
electro-magnetic (EM) code AMOS. We have devel- 
oped a procedure for ag the 3-D induction cells 
on the 2-D AMOS mesh. These tools will be important 
for modeling advanced induction accelerator cells. 7 
refs., 4 figs. (ERA citation 16:021219) 
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X-ray generation by high irradiance exawatt/ 

cm(sup 2) subpicosecond lasers. 

G. A. Kyrala, R. D. Fulton, D. E. Casperson, E. K. 

Wahlin, and L. A. Jones. 1991, 27p LA-UR-91-1526, 

CONF-9104164-5 
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We have studied the interaction of 290-fsec, 308-nm 
laser pulses with aluminum targets at irradiances ex- 
ceeding 5 (times) 10(sup 18) W/cm(sup 2) (5 EW/ 
cm(sup 2)). The x-ray spectrum shows a hot electron 
component with a characteristic temperature of 30 
keV, and a low temperature component of 1 keV. Im- 
aging of the x-rays shows an emission region of few 
micrometers for the hot component and a larger region 
for the 1 keV emission. The X-ray im is dominat- 
ed by the hydrogen and helium like lines from alumi- 
num, with the brightest lines radiating 0.6% of the inci- 
dent laser light energy. The spectral luminosity of the 
L(sub (alpha)) line was measured to be 3 (times) 
10(sup 14) W/cm(sup 2)/eV/sr. 20 refs., 4 figs. (ERA 
citation 16:022090) 
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unfold problem as applied to an x-ray absorption 


spectrometer. 

D. L. Fehl. 1991, 22p SAND-90-2852C, CONF- 
910640-3 

Contract AC04-76DP00789 

IEEE pulsed power conference (8th), San Diego, CA 
(USA), 17-19 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


Flash x-ray sources at Sandia National Laboratories 
routinely test the hardness of electronic components 
to simulated threat spectra. While it is traditional to cal- 
culate the x-ray spectra produced in a given exposure 
from measurements of free-field dose, current, and 
voltage, these experimental quantities may not be ac- 
curately known for some source geometries. It is ap- 
propriate, therefore, to include a direct measurement 
of the x-ray spectrum for such tests. Random error 
propagation and unfold accuracy have been studied 
for the spectral unfold method used in the x-ray ab- 
sorption spectrometer reported by Carlson. This 
system of 13 measurements and 30 spectral bins (0.01 
-- 8 MeV) is underdetermined; a trial spectrum pre- 
vents unphysical solutions. Accuracy of the unfold was 
tested with simulated data from known spectra; the un- 
folds agreed with the known spectra to better than 
10%, between 0.05 MeV and near the endpoints. Error 
propagation was studied by perturbing the input data 
randomly and unfolding the resulting data sets. In each 
unfold energy bin the standard deviation was taken as 
the propagated error. Above 0.05 MeV the unfold 
roughly doubled the input errors. The trail spectrum af- 
fects the unfold accuracy more strongly than the prop- 
agated errors. 11 refs., 10 figs. 
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New evaluations of the neutron cross sections for (sup 
14)N and (sup 16)O have been made for ENDF/B=ViI. 
The evaluations are based at low energies on R-matrix 
analyses of reactions in the (sup 15)N and (sup 17)O 
systems, and at higher energies on GNASH calcula- 
tions and experimental data evaluations, including co- 
variance analyses. The (sup 15)N system R-matrix 
analysis includes data from reactions among the chan- 
nels n+(sup 14)N, p+(sup 14)C, and (alpha)+(sup 
11)B at energies corresponding to excitations in (sup 
15)N below E(sub x)=13 MeV. The resonance struc- 
ture of all cross sections in this energy range is fairly 
well reproduced. New data indicate a different J-value 
for the first resonance, however. Sub-threshold S- 





wave levels required to explain the large n+ (sup 14)N 
total and elastic cross sections near zero energy give 
scattering ——_ that differ significantly from the pre- 
vious values. R-matrix analysis of the (sup 17)O 
system includes many new measurements of the 
n+ ny he 16)O total cross section, done primarily at Oak 
Ridge and at Karlsruhe. The resonance structure of all 

cross sections (total, (n, + (n,(alpha)), and 
((alpha),(alpha))) is well represented by the fit in the 
region below E(sub n) = 6.5 MeV. The new total cross 
section information gives different positions for some 
of the resonances and implies a different normalization 
for the (n,(alpha)) cross sections than that obtained in 
the ENDF/B-IV analysis. The evaluations at energies 
above the ranges of the R-matrix analyses incorporate 
results from a number of experiments performed since 
the previous ENDF/B evaluations. Especially impor- 
tant are new measurements of the total cross sections 
and differential elastic, and gamma-ray production 
cross sections. (ERA citation 16:022024) 
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There has been recent interest in the utilization of high 
intensity radiation in the 5-30 eV spectral region. Appli- 
cations include a nae resolved photoemission, photo- 
chemistry, and radiation oncology. Here we present 
the design of a 500 MeV electron storage ring with 
long insertions for undulators. The ring is designed to 
provide an emittance of 0.1 mm-mrad, an average cur- 
rent of 1 Amp and an electron beam lifetime of greater 
than 3 hrs. The undulators operating near K(equals)1, 
yield 10(sup 15) ph/sec/0.1(percent) bandwidth in the 
fundamental. 5 refs. (ERA citation 16:021121) 
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The lattice of the BNL SXLS has been analyzed by 
direct integration of the equations of motions through 
TOSCA-generated fields of the 180-degree bending 
magnets to obtain the central trajectory, off-momen- 
tum closed orbits, and tunes for small amplitude oscil- 
lations. The 1st and higher order chromaticities, beta- 
tron functions and synchrotron radiation integrals have 
been obtained. The present 6-coil configuration exhib- 
its an order of magnitude improvement in higher order 
chromaticity relative to an earlier 2-coil design by addi- 
tion of a correction coil. Lattice parameters near the 
central orbit are in good agreement with earlier calcu- 
lations. 11 refs., 5 figs., 2 tabs. 
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In an earlier investigation, we have explored the possi- 
bility of explaining the deuteron breakup mechanism in 
terms of the Udagawa and Tannura (UT) formalism of 
the breakup-fusion process. The experimental doubly 
differential data were very well reproduced for the test 
case studies. However, the application of UT formal- 
ism of the spirit of DWBA involves the use of optical- 


model parameters for different nuclei and at different 
energies. The optical model parameters are not 
always unique. In the present study we investigate the 
deuteron breakup mechanism in terms of the semi- 
classical models of Serber (for the nuclear interaction 
part) and Dancoff (for the electromagnetic dissocia- 
tion). In the case of Serber model the modification due 
to the finite range of the deuteron and the Glauber cor- 
rection for the diffractive disassociation are consid- 
ered. The modified deuteron breakup cross section 
either for the (d,p) or the (d,n) process is proportional 
to the product of the target radius and the deuteron 
radius (R(sub target) (center dot) R(sub deuteron)). 
The predicted proton/neutron im is centered 
around 1/2 E(sub d) and forward peaked. The Cou- 
lomb dissociation of deuteron is attributed to the deu- 
teron dipole excitation in the presence of the nuclear 
Coulomb field. The neutron/proton spectrum, resulting 
from the Coulomb breakup of the deuteron, is highly 
forward peaked and also centered around 1/2 E(sub 
d). The systematics of the deuteron breakup neutron/ 
proton spectra are investigated for medium to heavy 
target nuclei at 50--200 MeV deuteron energies. 10 
refs., 4 figs. 
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Magnetic measurements performed on the 12-pole 
trim magnets is described including Hall probe meas- 
urements to verify symmetry of the field and, rotating 
coil measurements to map the multipoles. The rotating 
coil measurements were carried out using a HP Dy- 
namic Signal Analyzer. Excited as a quadrupole the 
dominant error multipole is the 20th pole and excited 
as a sextrupole the dominant error multipole is the 
18th pole. Reasonable agreement was found between 
the Hall probe measurements and the rotating coil 
measurements. 2 refs., 5 figs. 
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Immediately after a large conductor with segregated 
matrix and superconductor is driven normal, the trans- 
port current is confined to the vicinity of the supercon- 
ductor; thus, the Joule power is initially much larger 
than it would be if the current density were uniform. 
Subsequently, the current diffuses throughout the 
matrix and eventually fills it uniformly, so that the 
excess Joule power gradually falls to zero. This paper 
presents simple formulas for the time-integrated 
excess Joule power (the excess Joule heat) produced 
in conductors of various shapes with various disposi- 
tions of matrix and superconductor. 
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Tune modulation effect on nonlinear beam dynamics is 
studied. Different tune modulation conditions will lead 
to different motion properties. Boundaries on modula- 
tion condition are found to distinguish qualitatively dif- 
ferent motions. The motion in resonance island with 
tune modulation is modeled by a driven pendulum. Its 
nonlinear property is analyzed, and investigated by 
simulation. Experiments have been done to observe 
the phenomena predicted by the theory. Many inter- 
res results provide evidence for it. 12 refs., 39 figs., 
4 tabs. 
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This report documents the work done by X-6, het 
and CTR Technical Services to produce a com 

sive working cross-section library for MCNP-4 suitable 
for SUN workstations and similar environments. The 
resulting library consists of a = of 436 files vd file 
for re ZAID). The library is 152 Megabytes in Type 1 
format and 32 Megabytes in Type 2 format. Type 2 can 
be used when porting the library from one computer to 
another of the same make. Otherwise, Type 1 must be 
used to ensure portability between different computer 
systems. Instructions for installing the library and 
adding ZAIDs to it are included here. Also included is a 
description of the st to install and test 


leps necessary 
version 4 of MCNP. To — readability of this 
and fi 


u 


lowercase letters. uestions regarding the data 
contained in the library should be directed to X-6 and 
any questions regarding the installation of the library 
and the testing that was performed should be directed 
to HSE-6. 9 refs., 7 tabs. (ERA citation 16:022350) 


157,424 

DE91013552/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Readout of overlapping events. 

J. Dorenbosch, M. Botlo, A. Fry, and C. Milner. Jan 
91, 27p SSCL-348 

Contract AC02-89ER40486 

Sponsored by Department of Energy, Washington, DC. 


This article describes the search for a limited set of 
solutions to the problem of overlapping events in de- 
tectors. First we describe how non-overlapping events 
are treated. Next, we describe many options for han- 
dling overlapping events and try to clarify the conse- 
quences. Finally, we try to distill coherent sets of rules. 
13 figs. (ERA citation 16:021459) 


157,425 

DE91013553/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Recent non-linear dynamics studies for the SSC. 
A. Chao. Oct 90, 43p SSCL-334, CONF-9010270-5 
Contract AC02-89ER40486 

U.S.-Japan workshop on nonlinear dynamics and parti- 
cle acceleration, Tsukuba (Japan), 22-25 Oct 1990. 
Sponsored by Department of Energy, Haines Varia DC. 


This is a report on some recent nonlinear 

research activities for the Superconducting Fe sou Col 
lider (SSC). These studies, mostly on-going, are ac- 
complished not by the author but by the many re- 
searchers mentioned in the references. The author is 
merely a reporter of this active research area. Materi- 
als already covered in a previous review are not re- 
peated here. 43 refs., 13 figs., 1 tab. 


157,426 
DE91013554/GAR PC A04/MF A01 
ae Super Collider Lab., Dallas, TX 
hy — of the Linac--LEB transfer line. 
K. Bhandari, and S. Penner. Dec 90, 61p SSCL- 


a AC02-89ER40486 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This report describes the ion optical properties of a 
proposed transfer line to inject a nominal 25 mA H(sup 
(minus)) beam at 600 MeV from the Linac into the Low 
Energy Booster (LEB) synchrotron. lon optical investi- 
tions have been carried out in detail using the 
RANSPORT, TURTLE and TRACE 3-D codes. The 
calculations take account of linear space charge ef- 
fects of up to 50 mA average beam current. These ef- 
fects have been found to be quite appreciable, espe- 
cially on the longitudinal phase space. Procedure for 
their evaluation and optimization are described. Ef- 
fects of some imperfections in the beam line magnets 
have been studied. 6 refs., 19 figs., 4 tabs. 
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DE91013568/GAR 
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General 


Lawrence Livermore National Lab., CA. 

or driven 11.4-GHz traveling-wave rf gener- 
ator. 

G. Westenskow, J. Boyd, T. Houck, D. ae ate and 
R. Ryne. May 91, 15p UCRL-JC-105585, CONF- 
910505-178 

Contract W-7405-ENG-48 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We have tested a high-power 11.4-GHz rf generator 
which consists of a 5.7-GHz chopping system and two 
11.4-GHz traveling-wave output structures. The device 
was designed to — about 500 MW of pulsed rf 
power at 11.4 GHz when driven by a 1-kA, 3-MeV in- 
duction beam. Problems with beam breakup in the 
output structures have limited the width of the rf output 
pulse for currents above 600 Amps. We have pro- 
duced short rf pulses up to 420 MW. We are making 
modifications to decrease the growth of the beam- 
breakup fields in the output structures and will use the 
chopping section to study various extraction structures 
and to study reacceleration of a bunched beam by in- 
duction cells. 4 refs., 7 figs., 1 tab. (ERA citation 
16:021388) 


157,428 

DE91013594/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Generalized emittance measurements in a beam 
transport line. 

J. Skelly, C. Gardner, A. Luccio, A. Kponou, and K. 
Reece. 1991, 13p BNL-45450, CONF-910505-180 
Contract ACO2-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Motivated by the need to commission 3 beam trans- 
port lines for the new AGS Booster project, we have 
developed a generalized emittance-measurement pro- 
gram; beam line specifics are entirely resident in data 
tables, not in program code. For instrumentation, the 
program requires one or more multi-wire profile moni- 
tors; one or multiple profiles are acquired from each 
monitor, corresponding to one or multiple tunes of the 
transport line. Emittances and Twiss parameters are 
calculated using generalized algorithms. The required 
matix descriptions of the beam optics are constructed 
by an on-line general beam modeling program. Design 
of the program, its al m9 pace, and initial experience 
with it will be described. 4 refs., 2 figs., 1 tab. 


157,429 

DE91013604/GAR PC A03/MF AO1 
Stanford Linear Accelerator Center, CA. 

Review of tolerances at the Final Focus Test 


Beam 

F. Bulos, D. Burke, R. Helm, J. Irwin, and G. Roy. 

May 91, 13) SLAC-PUB- 5485, CONF-910505- 183 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We review the tolerances associated with the Final 
Focus Test Beam (FFTB). We have computed the ac- 
ceptability window of the input beam for orbit jitter, 
emittance beta functions mismatch, incoming disper- 
sion and coupling; tolerances on magnet alignment, 
strength and multipole content; and the initial tuneabi- 
lity capture of the line. 2 refs., 1 fig. 


157,430 

DE91013606/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Emittance control in linear colliders. 

R. D. Ruth. May 91, 15p SLAC-PUB- 5568, CONF- 
910505-161 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


In this paper, we discuss the generation and control of 
the emittance in a next-generation linear collider. The 
beams are extracted from a damping ring and com- 
pressed in length by the first bunch compressor. They 
are then accelerated in a preaccelerator linac up to an 
energy appropriate for injection into a high gradient 
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linac. In many designs this pre-acceleration is followed 
by another bunch compression to reach a short bunch. 
After acceleration in the linac, the bunches are finally 
focused transversely to a small spot. The proposed 
vertical beam sizes at the interaction point are the 
order of a few nanometers while the horizontal sizes 
are about a factor of 100 larger. This cross-sectional 
area is about a factor of 10(sup 4) smaller than the 
SLC. However, the main question is: what are the tol- 
erances to achieve such a small size, and how do they 
compare to present techniques for alignment and sta- 
bility. These tolerances are very design —— 
Alignment tolerances in the linac can v: a 
(mu)m to 100 (mu)m depending upon the basi 
proach. In this paper we discuss techniques of rh 4 
tance generation and control which move alignment 
tolerances to the 100 (mu)m range. (ERA citation 
16:021209) 


157,431 
DE91013647/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Observations of the PSR transverse instability. 

E. Colton, D. Fitzgerald, T. Hardek, R. J. Macek, and 
M. A. Plum. 1991, 14p LA-UR-91-1502, CONF- 
910505-200 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A fast instability with beam loss is observed in the Los 
Alamos Proton —— Ring (PSR) when the injected 
beam current exceeds thresholds, with both bunched 
and unbunched beams. Large coherent transverse os- 
cillations occur before and during beam loss. Recent 
observations of the instability indicate that it is an “e- 
p’’-type instability, driven by coupled oscillations due to 
electrons trapped within the proton beam. 5 refs., 3 
figs. (ERA citation 16:021399) 


157,432 

DE91013655/GAR 

Los Alamos National Lab., NM. 
Automated vacuum system. 
W. H. Atkins, G. D. Vaughn, and C. Bridgman. 1991, 
14p LA- UR-91- 1479, INF- 910505-210 

Contract W-7405-ENG-36 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Software tools available with the Ground Test Acceler- 
ator (GTA) control system provide the capability to ex- 
press a control problem as a finite state machine. 
pe eon states and transitions are expressed in terms 
accelerator parameters and actions are taken 
based on state transitions. This is particularly useful for 
sequencing operations which are modal in nature or 
are unwieldy when implemented with conventional 
reo State diagrams are automatically trans- 
ited into code which is executed by the control 
system. These tools have been applied to the vacuum 
system for the GTA accelerator to implement automat- 
ic sequencing of operations. With a single request, the 
operator may initiate a complete pump-down se- 
quence. He can monitor the progress and is notified if 
an anomaly occurs requiring intervention. The opera- 
tor is not required to have detailed knowledge of the 
vacuum system and is protected from taking inappro- 
priate actions. 1 ref., 6 figs. 
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DE91013754/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

State of H(sup (minus)) source development. 

K. N. a May 91, 15p LBL-30204, CONF- 
910505-19: 

Contract AC03-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The status of H(sup (minus)) ion source development 
is reviewed. There are new and important advance- 
ment in both surface- and volume-production H(sup 
(minus)) sources. It is shown that high brightness 
H(sup (minus)) beams are generated by ion sources 
which utilize both surface and volume production proc- 
esses. 27 refs., 6 figs. 


157,434 
DE91013827/GAR PC A03/MF A01 


| nae er Super Collider Lab., Dallas, TX. 
Beam detector impedance calculation using circuit 


models. 
" - Martin. May 91, 14p SSCL-468, CONF-910505- 


Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Expressions for the transfer impedance and longitudi- 
nal impedance of arbitrarily terminated stripline detec- 
tors are developed — a circuit model. Attenuation 
effects and distributed element effects are considered 
without requiring a field solution. A rectangular button 
is treated as a center-tapped transmission line. 6 refs., 
4 figs., 1 tab. (ERA citation 16:021376) 


157,435 

DE91013865/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

ASAP: A symbolic algebra package for accelerator 


design. 

E. Bozoki, A. Friedman, and |. Ben-Zvi. 1991, 13p 
BNL-46186, CONF-910505-234 

Contract ACO02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We report the conceptual design and primary imple- 
oe ste 1 ¢' of a symbolic algebra program based 

MACSYMA for the design of accelerators, storage 
rin is pin transport lines. The motivation for using sym- 
bolic algebra is discussed and a design case is pre- 
sented that shows the advantage of this approach. 5 
refs., 2 figs. (ERA citation 16:021 122) 


157,436 


DE91013967/GAR PC A03/MF A01 
ee Super Collider Lab., Dallas, TX 
Design studies of SSC coupled cavity linac. 

C. R. a Bhandari, W. Funk, D. Raparia, and 
é — lay 91, 15p SSCL-466, CONF-910505- 


5 AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The SSC coupled cavity linac (CCL) will be a side cou- 
pled structure operating at 1284 MHz to accelerate a 
nominal 25 mA H(sup (minus)) beam from 70 MeV to 
600 MeV. We present resuiis of both cavity design and 
beam dynamic studies. Each accelerating cavity is op- 
timized by SUPERFISH; coupled cavity characteristics 
in the region of low-, mid- and high-energies are 
checked by MAFIA-3D. MAFIA-3D was also used to 
design the bridge coupler systems. The beam dynam- 
ics and error analysis are simulated by CCLDYN and 
CCLTRACE. Possible future upgrade of the CCL to 1 
GeV is also discussed. 2 refs., 6 figs. (ERA citation 
16:021375) 


157,437 

DE91013983/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

TOPAZ2D validation status report, August 1990. 
Progress rept. 

B. Davis. Aug 90, 66p UCRL-ID-106561 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Analytic solutions to two heat transfer problems were 
used to partially evaluate the performance TOPAZ, 
and LLNL finite element heat transfer code. The two 
benchmark analytic solutions were for: 2D steady state 
slab, with constant properties, constant uniform tem- 
perature boundary conditions on three sides, and con- 
stant temperature distribution according to a sine func- 
tion on the fourth side; 1D transient non-linear, with 
temperature dependent conductivity and specific heat 
(varying such that the thermal diffusivity remained con- 
stant), constant heat flux on the front face and adiabat- 
ic conditions on the other face. The TOPAZ solution 
converged to the analytic solution in both the transient 
and the steady state problem. Consistent mass matrix 
type of analysis yielded best performance for the tran- 
sient problem, in the late-time response; but notable 
unnatural anomalies were observed in the early-time 





temperature response at nodal locations near the front 
face. 5 refs., 22 figs. 


157,438 

DE$1014036/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

RHIC Pro} 

S. Ozaki. 1991, 14p BNL-45525, CONF-910505-281 
Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


With funding in place and governmental approval to 
begin the detailed design, as well as to proceed with 
the procurement of long lead-time items, the RHIC 
Project is now a bona fide construction project at 
Brookhaven National Laboratory. This paper will 
present an overview of the RHIC accelerator configu- 
ration, the collider design, and the present status of 
the Project. 1 ref., 4 figs, 1 tab. (ERA citation 
16:021 120) 


157,439 

DE$1014140/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

SSC collider dipole magnet end mechanical 


lesign. 
S. W. Deichamps, R. C. Bossert, J. Carson, K. 
Ewald, and H. Fulton. May 91, 14p FNAL/C-91/121, 
CONF-910505-273 
Contract AC02-76CH03000 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper describes the mechanical design of the 
ends of Superconducting Super Collider dipole mag- 
nets to be constructed and tested at Fermilab. Coil end 
clamps, end yoke configuration, and end plate design 
are discussed. Loading of the end plate by axial Lo- 
rentz forces is discussed. Relevant data from 40 mm 
and 50 mm aperture model dipole magnets built and 
tested at Fermilab are presented. In particular, the ap- 
or influence of end clamp design on the quench 

ehavior of model SSC dipoles is described. 8 refs., 3 
figs. (ERA citation 16:021230) 


157,440 

DE$1014146/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Fabrication and performance of a new high-gradi- 
ent he quadrupole for the Fermilab luminosity 
upgrade. 

P. M. Mantsch, J. A. Carson, S. A. Gourlay, M. J. 
Lamm, and A. W. Riddiford. May 91, 13p FNAL/C- 
91/133, CONF-910505-290 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


A series of 16 high-gradient trim quadrupole magnets 
has been designed and built for the Tevatron luminosi- 
ty upgrade (Fermilab III). These quadrupoles form part 
of the new Low-Beta system for the two interaction re- 
gions in the Tevatron Collider. The magnets have been 
installed in the Tevatron lattice in anticipation of the 
1991 collider run. The one-shell design uses a “cable” 
of individually insulated rectangular strands. The cable 
is overwrapped with Kapton and epoxy impregnated 
glass tape. The winding, curing and collaring of the 
magnet is accomplished in the same manner as Teva- 
tron-like magnets using Rutherford style cable. Once 
the magnet is assembled, the five strands are connect- 
ed in series to achieve high gradient at low current. 
The required gradient is 0.63 T/cm at 1086 A. The pro- 
duction magnets reached maximum currents of about 
1.1 T/cm at 1990 A. The success of this design ap- 
proach suggests other applications in beam transport 
where magnets of high performance and low operating 
cost are required. 3 refs., 6 figs., 1 tab. (ERA citation 
16:021155) 


157,441 
DE91014194/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Low power rf system for the ALS Linac. 

C. C. Lo, B. Taylor, and H. Lancaster. May 91, 14p 
LBL-29909, CONF-910505-292 

Contract ACO03-76SF00098 . : 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 


Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Linear Accelerator (Linac) in the Advanced Light 
Source (ALS) is designed to provide either single or 
multiple bunchers of 50 MeV electrons for the booster 
synchrotron. Three cavities are used in the Linac for 
electron bunching. The two subharmonic bunching 
cavities operate at 124.914 MHz and 499.654 MHz re- 
spectively. The S Band buncher operates at 2.997924 
GHz. The low level RF system includes a master signal 
source, RF burst generators, signal phase control, 
timing trigger generators and a water temperature con- 
trol system. The design and performance of the 
system will be described. 7 refs., 3 figs. (ERA citation 
16:021311) 


157,442 
DE91014300/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Wide band slot-coupled beam sensing electrode 
for the advanced light source. 

J. Hinkson, and K. Rex. May 91, 14p LBL-29907, 
CONF-910505-298 

Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Stripline electrodes (traveling wave electrodes, direc- 
tional couplers) are commonly used in particle accel- 
erators as beam pickups and kickers. The longitudinal- 
ly symmetric stripline has a constant beam coupling 
impedance as a function of length and has a charac- 
teristic magnitude sin(x) amplitude response in the fre- 
quency domain. An experimentally tapered stripline 
provides nearly constant coupling impedance vs. fre- 
quency and yields superior frequency-domain perform- 
ance. In practice it is difficult to construct either of 
these devices for broad-band performance because of 
the transition from coaxial to stripline geometry. We 
report on the construction of an exponentially-tapered, 
slot-coupled “stripline” which was relatively easy to 
construct and has the desired frequency response. 2 
refs., 6 figs. (ERA citation 16:021310) 


157,443 

DE91617571/GAR PC A03/MF A01 
European Organization for Nuclear Research, Geneva 
(Switzerland). 

Mind over matter: The intellectual content of ex- 
perimental physics. 

V. L. Telegdi. 2 Nov 90, 30p CERN-90-09, ISBN 92- 
9083-028- 

U.S. Sales Only. 


The author presents a new way of teaching experi- 
mental physics using Selenyi’s experiment on dipole 
radiation, Michelson’s optical demonstration of the 
earth rotation, the direct measurement of the helicity of 
the electron neutrino by Goldhaber, grodzins, and 
Sunyar and the determination of the helicity of the 
muonic neutrino by Grenas et al. (HSI). (Atomindex ci- 
tation 22:017184) 


157,444 
DE91617572/GAR 
International Centre for Theoretical Physics, Trieste 
(Italy). 

‘t Hooft’s solution for arbitrary semisimple Lie 


ecw 

. N. Leznov, and M. A. Mukhtarov. Jul 90, 21p IC- 
90/163 

U.S. Sales Only. 


PC A03/MF A01 


The generalization of the ‘t Hooft’s A(sub 1) solution 
for every semisimple Lie algebra is found. The solution 
depends on r-independent chains of linear self-dual 
systems ((Delta)(sub s)(sup (alpha)))(sub z) = 
((Delta)(sub s+1)(sup (alpha)))(sub y)-bar, 
((Delta)(sub s)(sup (alpha)))(sub y)-bar = -((Delta)(sub 
$+1)(sup (alpha)))(sub z) (1 (le) (alpha) (le) 1); the 
length of (alpha) chain is equal to 2(omega)(sub 
(alpha)) + 1, where (omega)(sub (alpha)) are the in- 
dexes of the semisimple algebra and ris its rank. In the 
special case the O(4)-invariant solutions with instanton 
number equal to one arises. (author). 6 refs. (Atomin- 
dex citation 22:017185) 
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DE91617583/GAR PC A05/MF A01 
International Centre for Theoretical Physics, Trieste 
(Italy). 


157,449 


PHYSICS 
General 


Kramers problem: Fifty years of de 
V. O. Melnikov. Sep 90, ¥op IC-90/262 
U.S. Sales Only. 


In the last fifty years the seminal work by Kramers of 
1940 has been greatly extended both by elaboration of 
new theoretical approaches and through applications 
to new experimental systems. The most interesting 
case turns out to be the regime of weak-to-medium 
damping, in which case the Fokker-Planck equation 
can be reduced to an equation or to a system of inte- 
gral equations of the Wiener-Hopf type. Exact solu- 
tions can then be given for the rate from 
single- and double-well potentials. is general 
scheme can be naturally extended to include quantum 
penetration through a semiclassi i the 
effect of quantum noise. Finally, we consider the Brow- 
nian motion in a tilted washboard potential using Jo- 
sephson junctions as an illustrative example. in that 
context we calculate (i) fluctuation-induced voltage- 
current characteristics, (ii) the lifetime of a zero-volt- 
age state, (iii) the lifetime of the running state, (iv) par- 
tial probabilities of the phase jumps by 2(pi)n (n is an 
integer) and (v) retrapping current distribution in both 
classical and quantum regimes. (author). 61 refs, 17 
figs. (Atomindex citation 22:017196) 


157,446 
DE91617609/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 


(Italy). 

Spin 4 and 7/2 extended conformal algebra. 
Jul 90, 18p IC-90/211 

U.S. Sales Only. 


A new extended conformal — with the additional 
—— of spin 4 and 7/2 fields is given. The basic 
our point correlation functions and all structure con- 
stants are calculated. Entering of the spin 4 field into 
the expansion of the two spin 7/2 field operator prod- 
uct make this algebra to have an arbitrary value of the 
central charge. (author). 11 refs. (Atomindex citation 
22:017232) 


157,447 

DE91617610/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
italy). 

Path-integral measure for Chern-Simons theory 

within the stochastic quantization approach. 

L. F. Cugliandolo, G. Lozano, and F. A. Schaposnik. 

Ay 90, 23p IC-90/234 

U.S. Sales Only. 


We discuss how the dependence of the path-integral 
measure on the metric affects the generating function- 
al for the d=3 Chern-Simons theory. Using the sto- 
chastic quantization, we show that the choice of an 
invariant measure preserves the topological character 
of the theory. (author). 18 refs. (Atomindex citation 
22:017233) 


157,448 

DE91617611/GAR PC A03/MF A01 

— Centre for Theoretical Physics, Trieste 
italy). 

2,0 super Beltrami parametrization and supercon- 

formal structures. 

M. Kachkachi, and T. Lhallabi. Aug 90, 31p IC-90/ 


245 
U.S. Sales Only. 


The superconformal structure of the (2,0) supergeo- 
metry of two dimensional superspace is characterized 
by the Beltrami differentials. The superdiffeomorphism 
transformations of the Beltrami variables are given and 
the superfields with arbitrary conformal weights are 
studied. (author). 18 refs. (Atomindex citation 
22:017234) 


157,449 

DE91617612/GAR PC A03/MF A01 
International Centre for Theoretical Physics, Trieste 
(Italy). 

Multi-pole Neveu-Schwarz algebra on Riemann su- 


pel ls 
Aug 90, 24p IC-90/255 
U.S. Sales Only. 


According to the Riemann-Roch theorem, we con- 
struct bases H(sub -n)(sup (i)) and N(sub -m)(sup (j)), 
for the meromorphic (lambda) = -1 and (lambda) = - 
1/2 differentials on the Riemann sphere S(sup 2). The 
dual bases, A(sub -n)(sup (i)) and D(sub -m)(sup (j)), of 
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these meromorphic (lambda) differentials on C(sub r) 
curves are defined. py the component fields 
T(sub B)(z) and T(sub F)(z) of the stress-energy tensor 
T(z) in the superconformal field theory by the dual 
bases A(sub -n)(sup (i)) and D(sub -m)(sup (j)), respec- 
tively, we obtain a series of expanding coefficients. 
The commutation relations among these coefficients 
are given explicitly, which is just the multi-pole Neveu- 
Schwarz algebra with central extensions on Riemann 
supersphere S-circumflex(sup 2). Physical implications 
of the algebra are also discussed. (author). 9 refs. 
(Atomindex citation 22:017235) 
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Pio ress rept. 
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The major thrust of the Nuclear Physics Division has 
continued to be the same as in previous years, that is, 
carrying out basic research in nuclear and solid state 
physics. The emphasis continues to be on developing 
as much instrumentation locally as =. This 
report summarises these activities. This year (i.e. 
1988) has seen the successful completion of the 
Medium Energy Heavy lon Accelerator Project - under 
which a 14 MV Tandem Van de Graaff accelerator (14 
UD pelletron accelerator) has been installed and com- 
missioned jointly by BARC and TIFR at the TIFR 
campus. This facility was inaugurated on 30th Decem- 
ber 1988 at the time of the DAE symposium on Nuclear 
Physics during December 27-31, 1988. Considerable 
developmental activity has been carried out for creat- 
ing Pelietron utilisation facilities. Experimental activity 
at Dhruva has also increased and is expected to in- 
crease further. The report is divided into Nuclear Phys- 
ics and Solid State Physics Section with a further sub- 
division into research work and instrument develop- 
ment. The report is presented in the form of summa- 
ries. At the end of the report, a list of publications by 
the members of the Division is also given. (orig.). (Ato- 
mindex citation 22:017455) 
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Contribution of a heavy neutral particle to W- 
ae pair production in electron-positron annihi- 
lation. 

M. C. P. Maia, and J. A. M. Simoes. 1989, 30p 
CBPF-NF-016/89 

U.S. Sales Only. 


The effect of a heavy neutral particle are obtained in 
the process e(sup +)e(sup -)->W(sup +)W(sup -) is 
studied. From the unitarity of the cross section limits 
on the mass and couplings of the N. Considering the 
contribution of this heavy particle to the anomalous 
magnetic moment of the electron a limit to the mixing 
angle between ordinary and excited (heavy) matter is 
inferred. (author). (Atomindex citation 22:017947) 
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International Centre for Theoretical Physics, Trieste 
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Simple ————- between v(v-bar)-nucleon scat- 
beg and F(sub 1)(sup n fot ow p). 

M. Kamran. Aug 90, 16p IC-90/19 

U.S. Sales Only. 


Using the helicity conservation rule of PQCD it is 
shown that at large q(sup 2) various ratios involving 
differences of CC and NC differential cross-sections 
depend on the ratio F(sub 1)(sup n)(q(sup 2))/F(sub 
1)(sup p)(q(sup 2)). This form factor ratio is expected 
to be q(sup 2) independent in PQCD as well as from 
QCD sum rules. Using input from QCD sum rules pos- 
sible ranges of the various cross-section ratios are pre- 
dicted. (author), 16 refs. (Atomindex citation 
22:017948) 
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Gluon asymmetries in the leptoproduction of J/ 


Psi. 
R. M. Godbole, S. Gupta, and K. Sridhar. Jul 90, 29p 


IC-90/199 
U.S. Sales Only. 
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We study J/(Psi) production, in deep inelastic scatter- 
ing experiments with polarised beams and polarised 
targets. The spin asymmetries are seen to depend 
strongly on the particular form of the spin dependent 
gluon distributions used. Therefore, it should be possi- 
ble in these experiments, to discriminate between dif- 
ferent parametrizations of polarised gluon distribu- 
tions, and hence between the distinctly different physi- 
cal pictures of the proton spin underlying these para- 
metrizations. (author). 18 refs, 4 figs, 1 tab. (Atomindex 
citation 22:017949) 
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(1989). 
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Communication of Nuclear Data Progress (CNDP) in 
English is set up by Chinese Nuclear Data Committee 
and Chinese Nuclear Data Center, one issue every half 
a year. The motivation of CNDP is to encourage nucle- 
ar data exchange and cooperation at home and 
abroad. Commprehensive progresses in various nucle- 
ar data fields, communication and reports of new 
achievements, and other related nuclear information 
will be carried out in CNDP. The first issue covers the 
work carried out in 1987 and 1988, which includes ex- 
perimental measurement, theoretical calculation, data 
evaluation, data processing, data library, multigroup 
constant generating and benchmark testing and inter- 
national cooperation. (Atomindex citation 22:018107) 
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Multi-quasi-particles states in (sup 173)Hf. 

B. Fabricius, G. D. Dracoulis, T. Kibedi, A. E. 
Stuchbery, and A. M. Baxter. Oct 90, 55p ANU-P- 
1066 

Accepted for publication in Nucl. Phys. A. 

U.S. Sales Only. 


Rotational bands built on 1, 3 and 5 quasi-particle (qp) 
states in (sup 173)Hf have been populated to medium 
and high spins through the (sup 160)Gd ((sup 18)O0,5n) 
reaction. The iqp bands, previously identified as the 
1/2(sup -)(521), 5/2(sup -)(512) and 7/2(sup +) (633) 
(mixed (sup i)(sub 1)3(sub /2)) Nilsson configurations, 
have been extended past the first back-bend and 
show different alignment properties, possibly originat- 
ing from deformation differences. The multi-particle 
states were identified from excitation energies, the 
properties of their associated band structures and 
decay patterns. The 3 qp states are the previously 
known K(sup (pi))19/2(sup +) and 23/2(sup -) isomer- 
ic states originating from the 7/2(sup +) (633) quasi- 
neutron coupled to the 6(sup +) and 8(sup -), 2-quasi- 
proton excitations and a K(sup (pi)) = (13/2(sup +)) 
state possibly sage the three lowest quasi-neu- 
trons. A 5 qp state with K(sup (pi)) = (29/2(sup -)) was 
identified as the same three lowest lying quasi-neu- 
trons coupled to the 8(sup -), 2-quasi-proton excitation. 
The low excitation energies of these two related 3- and 
5-quasi-particle states implies a reduced neutron pair- 
ing gap, which can be attributed to the effect of block- 
ing. 28 refs., 2 tabs., 9 figs. (Atomindex citation 
22:018359) 
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Gyromagnetic ratios of low-lyin 
in (sup 156,) (sup 158,) (sup 160 
A. E. Stuchbery, A. G. White, and G. D. Dracoulis. 
Oct 90, 26p ANU-P-1072 

Accepted for publication in Z. Phys. A. 

U.S. Sales Only. 


Transient-field precessions were measured simulta- 
neously for levels in the ground-state bands of (sup 
156,) (sup 158,) (sup 160)Gd as ions of these nuclei 
traversed a thin polarized Fe foil. Relative g-factors of 
levels up to 6(sub 1)(sup +) were deduced, those of 
the 4(sub 1)(sup +) levels being determined with 
greatest precision. The results are consistent with 
g(4(sub 1)(sup +)) having the same value in all three 
isotopes and imply g(2(sub 1)(sup +)) = g(4(sub 
1)(sup +)) in (sup 156)Gd, consistent with nuclear 
structure models. 17 refs., 2 tabs., 2 figs. (Atomindex 
citation 22:018360) 
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Measurements of E3 transition strength in the 
stable even-mass Hg isotopes. 

C. S. Lim, W. N. Catford, and R. H. Spear. Sep 90, 
33p ANU-P-1075 

Accepted for publication in Nuclear Physics A. 
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Values of B(E3;0(sub 1)(sup +)(yields)3(sub 1)(sup -)) 
have been determined for the nuclei (sup 
198,200,202,204)Hg by Coulomb excitation using (sup 
12)C projectiles. The results obtained are 0.44(14), 
0.41(4), 0.42(4) and 0.37(5) e(sup 2)b(sup 3) respec- 
tively, corresponding to enhancements of 27(9), 25(2), 
25(3) and 22(3) W.u. The data indicate a clear disconti- 
nuity of E3 transition strength between Pt (Z=78) and 
Hg (Z=80), and also between Hg and Pb (Z=82). 47 
refs., 5 tabs., 4 figs. (Atomindex citation 22:018361) 
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DE91618572/GAR PC A04/MF A01 
Bhabha Atomic Research Centre, Bombay (india). 
New approach to determine mass-charge-yields 
and kinetic energy distributions in fission. 

T. Datta, P. K. Pujari, S. K. Das, B. S. Tomar, and S. 
B. Manohar. 1990, 52p BARC-1497 

U.S. Sales Only. 


A new approach is formulated to determine fission 
fragment elemental yield and charge dependent kinet- 
ic energy distributions along with charge polarization 
parameter. In the present approach the coincident ki- 
netic energy spectrum is deconvoluted in terms of 
fragment charge (z) using a model-independent mass- 
char ge correlation followed by empirical corrective 
method for detector response functi on. Mass yield 
distribution in (sup 252)Cf(SF) obtained from the same 
spectra using conventional method of processing was 
in excellent agreeement with literature data with mean 
light- and heavy- fragment masses as 107.95(plus 
minus)0.50 and 142(plus minus)0. 48 respectively 
along with the width ((sigma)(sub A)) parameter 
7.02(plus minus)0.04 confirming goodness of the ex- 
perimental data and the detector resolution. Elemental 
yields were also determined for all the fragments in the 
range 35 <Z<63 in (sup 252)Cf(SF) system. From the 
elem ental yield distribution % odd-even effect was de- 
duced as a function of fragment Z. it was seen that 
odd-even effect is lower in the vicinity of shell-closure 
configurations with an average value of 12(plus 
minus)2%. Charge polarization parameter ((Delta)Z), 
obtained as a free parameter in the mass charge cor- 
relation, was seen to have an average value of 
0.46(plus minus)0.20 charge units showing high polar- 
ization in the vicinity of the shell-closure configuration 
and odd-even fluctuation. The Z-dependent kinetic 
energy distribution also shows the fragment structural 
effects. The average light- and heavy- fragment kinetic 
energies were obtained as 105.88(plus minus)1.12 
and 80.76(plus minus)0.50 MeV with a variance of 160 
MeV on the average total kinetic energy of 186.65(plus 
minus)1.28 MeV, in excellent agreement with the data 
obtained from mass-yield distribution as well as litera- 
ture. (author). 4 tabs., 9 figs., 19 refs. (Atomindex cita- 
tion 22:018535) 
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Inclusion of temperature dependence of fission 
barriers in statistical model calculations. 

J. O. Newton, D. G. Popescu, and J. R. Leigh. Aug 
90, 22p ANU-P-1062 

Accepted for publication in Phys. Rev. C. 
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The temperature dependence of fission barriers has 
been interpolated from the results of recent theoretical 
calculations and included in the statistical model code 
PACE2. It is shown that the inclusion of temperature 
dependence causes significant changes to the values 
of the statistical model parameters deduced from fits 
to experimental data. 21 refs., 2 figs. (Atomindex cita- 
tion 22:019894) 
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Weighted particle method for solving the Boltz- 
mann equation. 
M. Tohyama, and E. Suraud. 1990, 19p GANIL-P- 


9010 
U.S. Sales Only. 


We propose a new, deterministic, method of solution 
of the nuclear Boltzmann equation. In this Weighted 
Particle Method two-body collisions are treated by a 
Master equation for an occupation probability of each 
numerical particle. We apply the method to the quadru- 
pole motion of (sup 12)C. A comparison with usual sto- 
chastic methods is made. Advantages and disadvan- 
bry of the Weighted Particle Method are discussed. 
(ERA citation 16:006239) 
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Boltzmann-Langevin equation and its application 
to intermediate mass fragment production. 

S. Ayik, E. Suraud, J. Stryjewski, and M. Belkacem. 
1990, 14p GANIL-P-9012 

International workshop on nuclear dynamics, Elba 
(Italy), 2-7 Apr 1990. 

U.S. Sales Only. 


We present the first simulations of the Boltzmann-Lan- 
gevin equation recently introduced for taking into ac- 
count high order correlations not contained in ex- 
tended mean field theories. This framework is very 
promising for phenomena involving large fluctuations 
such as presumably the formation of Intermediate 
Mass Fragments in heavy ion collisions at some tens 
of MeV/A. We apply the simulation to this energy 
regime and try to exhibit some characteristics of multi- 
fragmentation patterns. (ERA citation 16:006241) 
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Mass measurements of exotic fragments. 

Y. Schutz. 1990, 18p GANIL-P-9011, CONF-9004264 
Conference on nuclear structure in the 90’s, Oak- 
Ridge, U (USA), 22-27 Apr 1990. 
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Some of the experiments on exotic nuclei performed at 
Ganil are discussed. Data on the reaction cross sec- 
tion induced by exotic beams is summarized. A new 
technique developed to perform mass measurements 
at Ganil is described. Measurements in the N=20 
region are presented. A mass resolution of about 3 x 
10(sup -4) is obtained. (ERA citation 16:006240) 
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Since 1982 the GANIL heavy ion accelerator has been 
under the control of 16-bit minicomputers MITRA, pro- 
—_— logic controllers and microprocessorized 

mac controllers, structured into a partially central- 
ized system. This control system has to be renewed to 
meet the increasing demands of the accelerator oper- 
ation which aims to provide higher quality ion beams 
under more reliable conditions. This paper gives a brief 
description of the existing control system and then dis- 
cusses the main issues of the design and the imple- 
mentation of the future control system: distributed 
powerful processors federated through Ethernet and 
flexible network-wide database access, VME standard 
and front-end microprocessors, enhanced color 
graphic tools and workstation based operator inter- 
face. (ERA citation 16:004837) 
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GANIL commenced operation in 1983 and continuous 
progress has been made since then in improving its 
performance. Most recently, the project to increase 
the maximum energy (O.A.E. - Operation Augmenta- 
tion d’Energie) was implemented during a shutdown 
from January to June 1989. The medium-energy beam 
facility (S.M.E. - Sortie Moyenne Energie) was built at 
the same time. The results after a year of operation are 
presented. Very heavy ions (Pb, U) are now acceler- 
ated and the improvement of the injector cyclotron (1) 
combined with the installation of the new source 
(ECR3) have resulted in an increase of the beam inten- 
sity. New projects under development are described. 
New equipment has been installed in the experimental 
area and the medium-energy beam facility has been in 
operation since the end of 1989. (ERA citation 
16:004836) 


157,465 

DE91736313/GAR PC A07/MF A01 
Bordeaux-1 Univ., Gradignan (France). Centre d’E- 
tudes Nucleaires. 

Analyse de la desexcitation simultanee ou differee 
d’un noyau par la methode des correlations a deux 
particules. (Analysis of the simultaneous or dif- 
fered de-excitation of a nucleus by the two-parti- 
cle correlation method). 

Thesis. 

P. Lautridou. Jun 89, 145p CENBG-8915 

In French. 
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A study has been done, with the help of ICs(Tl) multi- 
detectors, to observe light particle emissions ejected 
within very short times (10(sup -20) - 10(sup -22)s) 
during the transitory de-excitation phase of hot nuclei 
produced in heavy ion collisions performed at the 
GANIL national accelerator. To obtain such time order, 
the method used is one of the small relative momen- 
tum correlation which can be seen in certain cases as 
the nuclear interferometry method, (HBT effect), inter- 
preted in the way of a temporal effect. A lifetime esti- 
mation of the formed nucleus has been deducted 
using two-protons correlation function: (tau) (ge) 1.1 
10(sup -21)s (evaporation). In the case of fragment 
correlations, it appears that the strength of the final 
state interactions are sensitive to the life time of the 
resonance produced and to the coulomb influence of 
the parent nucleus. (ERA citation 16:006166) 
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Fusion-fission in the (sup 35)Ci + (sup 12)C reac- 
tion at E(lab) = 180 MeV. 

C. Beck, B. Djerroud, B. Heusch, R. M. Freeman, 
and F. Haas. 1989, 17p CRN-PN-8925 

U.S. Sales Only. 


The properties of the two-body channels populated in 
the (sup 35)CI + (sup 12)C reaction, at a bombarding 
energy of 180 MeV, have been studied by means of a 
kinematical coincidence technique. Binary reaction 
products show full energy equilibration and isotropic 
angular distributions in the center-of-mass frame. The 
asymmetrical elemental distribution of the fully- 
damped yields, similar to that observed previously in 
the (sup 32)S + (sup 24)Mg reaction, suggests the oc- 
currence of fusion-fission rather than orbiting. (ERA ci- 
tation 16:006167) 
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Modes de production et de desexcitation des 
noyaux chauds formes dans les reactions (sup 
84)Kr + (sup 12)C, (sup 84)Kr + (sup 27)Al, (sup 
84)Kr + Tia 26.4, 34.4 et 45.4 MeV/nucleon. (Pro- 
duction and de-excitation modes of hot nuclei in 
the (sup 84)Kr + (sup 12)C, (sup 84)Kr + (sup 
27)Al, (sup 84)Kr + (sup Nat) Ti reactions at 26.4, 
34.4 and 45.4 MeV/nucleon). 

Thesis. 

B. Faure-Ramstein. 1988, 171p FRCEA-TH-275 

In French. 
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The inclusive characteristics of nuclear fragments, of 
mass greater than 10 uma, from KR + C, Al and Ti 
reactions at 25, 35 and 45 MeV/u, are investigated. 
The inverse kinematic method is applied. The analysis 
of velocity and fragment (mass < 40 uma) spatial dis- 
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tribution show a stable source emission component. 
Monte Carlo calculetions confirm these results, except 
in the case of Kr + Al and Ti at 45.4 MeV/nucleon. 
Moreover, part of the events come from non-equilibri- 
um or dissipative processes. For the Kr + C reaction 
at 25 and 35 MeV/u total fusion, which corresponds to 
0.1 of the evaporation croks section. In the other 
cases, incomplete transfer momentum, higher than the 
one for evaporation, is observed. Complex nuclear 
fragment yield determines the reaction hotest nuclei. 
The source velocities, associated to the evaporation 
residues and to the complex fragments becomes 
lower as a function of the system’s symmetry. For the 
Kr + C system, the calculated and experimental data 
of the source velocity and the mass of evaporation res- 
idues are in good agreement. These parameters are 
overestimated for Ti target. The calculated maximal 
excitation energies increase as a function of the avail- 
able energy, reaching 5.8 MeV/u. The complex frag- 
ment production cross sections increase with the tar- 
get’s mass. As the available energy increases, the 
ratio between the production of evaporation residues 
and complex fragments diminishes. A statistical de-ex- 
citation model, which takes into account complex frag- 
ment emissions, is applied. The excitation energy re- 
mains inferior to 4.2 MeV/nucleon and to the value of 
the mass transfer hypothesis. (ERA citation 
16:006169) 
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Etude a basse energie de l’annihilation proton-an- 
tiproton en deux corps: pi(sup +) pi(sup -), K(sup 
+)K(sup -) et e(sup +)e(sup -). Etude des facteurs 
de forme du proton dans la region temps. (Study 
of the low energy proton-antiproton annihilation 
interaction leading to: pi(sup +) pi(sup -), K(sup 
+)K(sup -) and e(sup +)e(sup -). Study of the 
proton form factors in the time region). 

Thesis. 

N. Zekri. 1988, 91p FRCEA-TH-276 

In French. 

U.S. Sales Only. 


The results of the PS170 experiments are reported. 
The proton form factors from proton-antiproton (yields) 
positron-electron reaction and the cross sections of 
the proton-antiproton (yields) pion plus - pion minus 
annihilation reaction are investigated. The perform- 
ances of the measuring instruments concerning elec- 
tron selectivity, geometrical acceptance, efficiency, re- 
liability in the measurement of momenta and particle 
discrimination accuracy. Particular attention was given 
to the Cherenkov detector parameters. The experi- 
mental results are analyzed and radiative corrections 
are carried out for the proton-antiproton (yields) posi- 
tron-electron reactions. The reaction angular distribu- 
tion is measured. The obtained results are in good 
agreement with VDM calculations. The proton-antipro- 
ton (yields) pion plus - pion minus cross section be- 
tween, 160 and 260 MeV/c is calculated and com- 
pared to the antiproton annihilation cross section cal- 
culated on the basis of the quark annihilation ex- 
change process. (ERA citation 16:006062) 
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De la mult mentation des noyaux au plasma 
quark-gluon. (From the multifragmentation to the 
quark-gluon plasma). 

Thesis. 

R. Boisgard. 1988, 150p FRCEA-TH-284 
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Multifragmentation and quark de-confinement phe- 
nomena are discussed. A scenario for studying the sta- 
bility of a hot and compressed nuclei is developed. The 
thermalization of the nuclei generated in heavy ion re- 
actions is described by a pre-equilibrium model. A hy- 
drodynamical approach and a percolation model are 
applied for determining the stability of the nucleus. The 
conditions for the nuclear fragmentation process and 
the cross sections for various systems at different en- 
ergies are calculated. The experiments were carried 
out in ultrarelativistic interactions at CERN. The results 
are different from those obtained at lower energies 
and in proton reactions. The formation of a quark- 
gluon plasma is described by means of an aggregation 
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model. The results are similar to those obtained with 
sophisticated methods. The differences between the 
macroscopical systems and the studied one (small 
number of particles) are stressed. (ERA citation 
16:006233) 
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The 1989 poems report of the laboratory of Mathe- 
matics of the Polytechnic School (France) is present- 
ed. The investigations reported were performed in the 
following fields: analysis of nonlinear partial differential 
equations, quantum mechanics, scattering, fluid dy- 
namics and homogenization, equations, varieties with 
negative curvature, elliptical problems on surfaces, 
Dirac operator, geometry of algorithms and formal cal- 
culus, singularities, Lie groups, dynamics systems. The 
published papers, the conferences and the Laboratory 
Staff are listed. (ERA citation 16:006869) 
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haute energie. (Study of dielectric liquids at room 
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The detection of X rays by means of a dielectric liquid 
detector system, at room temperature, is discussed. 
The physico-chemical properties of a dielectric liquid, 
the construction of a cleaning device and of two elec- 
trode configurations, and the utilization of different am- 
plifier models are studied. The results allowed the 
analysis and characterization of the behavior of the di- 
electric liquid under X ray irradiation. Data obtained is 
confirmed by computerized simulation. The choice of 
Tetramethyl-germanium for the X ray tomography, ap- 
plied in nondestructive analysis, is explained. The in- 
vestigation of the system parameters allowed the set- 
ting of the basis of a prototype project for a multi-de- 
tector. (ERA citation 16:008083) 
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The results of some of the experiments carried out at 
GANIL from 1983 to 1988 are summarized. Theoreti- 
cal and experimental work on the following fields are 
presented: nuclear structure, reaction mechanisms, 
hot nuclear matter, production and properties of exotic 
nuclei, collective motions in nuclei, peripheral colli- 
sions, multi-fragment emission, pions and photons and 
technical developments. A list of the papers from the 
experiments carried out at GANIL, together with scien- 
tific activities are given. (ERA citation 16:008001) 


157,473 

DE91740597/GAR PC A08/MF A01 
CEA Centre d’Etudes de Limeil, Villeneuve-Saint- 
Georges (France). 

Etude d’un multiplicateur a galettes de microcan- 
aux a gain eleve et presentant de tres faibles fluc- 
tuations statistiques de gain. (Study of a high gain 
microchannel plate photomultiplier having low sta- 
— gain fluctuations). 


hesis. 
M. Audier. Dec 80, 153p FR-CEA-TH-294 
In French. 
U.S. Sales Only. 


A new photomultiplier configuration which synthesizes 
the performances of several models is proposed. The 
principles of microchannel plate photomultipliers are 
reviewed. The physical phenomena which limit the 
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electron multiplication process in a microchannel and 
the detection efficiency of the microchannel plates are 
investigated. The operation of a herring-bone pattern 
device and of a system of two microchannel plate pho- 
tomultipliers are described and characterized. (ERA ci- 
tation 16:008082) 


157,474 

DE91740621/GAR PC A13/MF A02 
CEA Centre d’Etudes Nucleaires de Grenoble 
(France). Lab. d’Electronique et de Technologie de 
l'Intormatique. 

Etude et caracterisation de materiaux semi-con- 
ducteurs Ill-V en vue de leurs applications a la de- 
tection de rayonnements ionisants. (Study and 
characterization of the IIl-V semiconductor materi- 
als for applications in the detection of ionizing ra- 
diation). 

Thesis. 

H. Moulin. Nov 89, 298p FRCEA-TH-287 

In French. 

U.S. Sales Only. 


The photoconduction in the bulk of the gallium arse- 
nide (GaAs) and of the indium phosphide doped with 
iron (InP:Fe) is investigated. These compounds are to 
be applied in devices for X-ray detection. In such semi- 
conductor materials the detection of X-rays occurs in 
the bulk. The photoconduction theory and the charac- 
teristics of the materials are reviewed. Two computer- 
ized simulation models for studying the response of 
the photoconductors to the radiation pulses are de- 
scribed. The results concerning the following measure- 
ments are presented: the characterization of GaAs 
and InP:Fe photoconductors, in obscurity, as a func- 
tion of the electric field of polarization and of the neu- 
trons dose; and their characterization under X-ray radi- 
ation. (ERA citation 16:008081) 


157,475 

DE91740649/GAR PC A01/MF A01 
Bordeaux-1 Univ., Gradignan (France). Centre d’E- 
tudes Nucleaires. 

Cross sections of neon and krypton isotopes pro- 
duced by neutrons. 

B. Lavielle, H. Sauvageon, and P. Bertin. 1989, 5p 
CENBG-8929 

Workshop on cosmogenic nuclide production rates, 
VIENNA (Austria), 25-26 Jul 1989. 

U.S. Sales Only. 


The interaction of cosmic rays with meteoroids in 
space produces numerous species of stable and radio- 
active isotopes. Concentration of the cosmogenic pro- 
duction of rare gas may allow determination of the ex- 
posure age. But, a good knowledge of the excitation 
functions of the implied nuclear reactions is required in 
order to take into account parameters like the cosmic- 
ray flux, the shielding depth of the sample, the size and 
shape of the meteoroid and its chemical composition. 
The evaluation of the production of nuclides induced 
by energetic secondary neutrons in meteorites suffers 
from a notable lack of experimental cross sections. So, 
two different types of irradiation by neutrons were per- 
formed in order to improve this situation. (ERA citation 
16:008750) 


157,476 

DE91740650/GAR PC A01/MF A01 
Bordeaux-1 Univ., Gradignan (France). Centre d’E- 
tudes Nucleaires. 

Status of charged particle and neutron induced 
nuclear reactions leading to stable and radioactive 
isotopes. 

B. Lavielle. 1989, 5p CENBG-8930 

Workshop on cosmogenic nuclide production rates, 
VIENNA (Austria), 25-26 Jul 1989. 

U.S. Sales Only. 


The purpose of the report is to give the status of 
charged particles and neutrons induced nuclear reac- 
tions leading to stable and radioactive isotopes, indi- 
cating what excitation functions are correctly known 
and what cross section measurements are still to be 
performed. The cosmogenic nuclides of interest in the 
analysis are listed. The main target elements from 
which most production of the isotopes occurs are re- 
ported. Protons induced nuclear reactions are also 
considered. (ERA citation 16:008751) 


157,477 
DE91740651/GAR 
Bordeaux-1 Univ., Gradignan (France). Centre d’E- 
tudes Nucleaires. 


PC A01/MF A01 


New semi-empirical formula for spallation and 
fragmentation reactions induced by high-energy 
protons. 

H. Sauvageon. 1989, 5p CENBG-8931 

Workshop on cosmogenic nuclide production rates, 
VIENNA (Austria), 25-26 Jul 1989. 

U.S. Sales Only. 


A new description of spallation and fragmentation re- 
actions is proposed. The important parameter to distin- 
guish spallation from fragmentation is the ratio 
((delta)A)/A(sub T), where (delta)A is the mass differ- 
ence between the target and product. The principle of 
the calculation includes: to fit experimental isotopic 
distributions at saturation energy, which is reached 
when cross section remains constant; and to fit experi- 
mental excitation functions between 300 MeV and 
saturation energy. Calculated and experimental data 
are shown to be in good agreement. Some discrepan- 
cies in the transition region are still found. (ERA cita- 
tion 16:008849) 


157,478 

DE91740652/GAR PC A03/MF A01 
Bordeaux-1 Univ., Gradignan (France). Centre d’E- 
tudes Nucleaires. 

Emission of Be, C and O isotopes in (sup 235)U 
(n(sub th), f). 

A. Sicre, G. Barreau, T. P. Doan, B. Leroux, and W. 
Baum. 1989, 16p CENBG-8926, CONF-8910227 
Anniversary of nuclear fission (50th), Leningrad 
(USSR), 16-20 Oct 1989. 

U.S. Sales Only. 


The results of the experiments carried out on the dif- 
ferent light charged particles emitted in the thermal 
neutron induced fission of (sup 235)U are reported. 
The purpose of the experiment was the determination 
of the yields Y (nuclear mass, nuclear charge, energy) 
of the different light charged particles measured at se- 
lected energies to build their energy spectrum. The ob- 
tained data is compared with calculated model predic- 
tions, relating to yields and energy distributions, in 
order to try to explain the light charge particle emission 
mechanism. (ERA citation 16:008841) 


157,479 

DE91740659/GAR PC A03/MF A01 
Grand Accelerateur National d’lons Lourds, Caen 
(France). 

Zero degree measurements of isotopic distribu- 
tions in 44 MeV/u(sup 86)Kr(sup -) induced reac- 
tions for the production of nuclei far from stability. 
D. Bazin, D. Guillemaud-Mueller, A. C. Mueller, D. 
Guerreau, and R. Anne. 1989, 31p GANIL-P-8922 
U.S. Sales Only. 


The velocity and isotopic distributions of nuclei pro- 
duced in 44 MeV/u (sup 86)Kr-induced reactions on 
(sup 27)Al, (sup 103)Rh and (sup 197)Au targets are 
oy om by means of the magnetic spectrometer 
LISE. These distributions are compared with two differ- 
ent models, and indicate that no real projectile frag- 
mentation occurs, but rather highly dissipative proc- 
esses such as incomplete fusion or deep-inelastic 
transfer. Consequently, the yields of nuclei far from 
stability is much lower relative to those observed with 
lighter projectiles such as (sup 40)Ar at the same 
energy. (ERA citation 16:00881 4) 


157,480 

DE91740744/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Nucleaire a 
Moyenne Energie. 

Photoproduction on neutrons via the inverse reac- 
tion or Cebaf at LAMPF. 

B. M. K. Nefkens. 1989, 12p CEA-CONF-10096 
International symposium on pion-nucleon and nu- 
cleon-nucleon physics (3rd), Leningrad (USSR), 17-22 
Apr 1989. 

U.S. Sales Only. 


The investigation of (pi) minus photoproduction on 
neutrons is presented. The double experimental handi- 
cap of the lack of a free neutron target and a monoch- 
romatic photon beam was overcome in the (pi) minus- 
proton channel by measuring the inverse process, or 
radiative exchange (pi) minus + p_ (yields) 
(gamma) +n. The detector configuration is shown and 
the experimental results are discussed. The energy re- 
gions included the (delta) (1232), the P(sub 11) (1440) 
and the S(sub 11) (1535). Comparison between data 





——— the radiative exchange cross sections is 
shown. (ERA citation 16:00861 1) 


157,481 

DE91740745/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Theorique. 

Cc mesiques dans le milieu nucleaire. (Meson 
fields in nuclear media). 

M. Soyeur. 1989, 12p CEA-CONF-10097 

In French. Saturne meeting (5th), Piriac (France), 16- 
20 May 1989. 

U.S. Sales Only. 


It was established that the dynamics of heavy ion cen- 
tral collisions at relativistic energies (E(sup Lab)/A 
(approx) 1 GeV) depends on the quantum fluctuations 
associated with the produced field of pions. On this 
basis, the quantum field theory processes are applied 
in order to obtain the equations giving the time evolu- 
tion of the hadronic fields and their fluctuations as a 
function of effective interactions. The dynamic quanti- 
ties of the theory are functions of the seven param- 
eters of the Boltzmann equation and of the energy. 
(ERA citation 16:008846) 
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DE91740746/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Nucleaire a 
Moyenne Energie. 

Strong and electroweak physics with light 
mesons. 

B. M. K. Nefkens. 1989, 8p CEA-CONF-10113 
International symposium on pion-nucleon and nu- 
cleon-nucleon physics (3rd), Leningrad (USSR), 17-22 
Apr 1989. 

U.S. Sales Only. 


The discovery of a large yield of eta mesons in the p + 
d (yields) (sup 3)He + (eta) reaction is presented. The 
experiments were carried out at Saturne. The new 
meson facility allows novel tests of the standard model 
via measurement of rare decays and searches for for- 
bidden decays to be carried out. The possibilities of 
speculation which are provided by the large eta pro- 
duction are underlined. (ERA citation 16:008614) 


157,483 

DE91740748/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Nucleaire a 
Moyenne Energie. 

Experiences sur les modes de desintegration du 
meson (eta). (Experiments on the decay modes of 
the eta meson). 

B. Mayer. Jun 89, 9p CEA-CONF-10098 

In French. Saturne meeting (5th), Piriac (France), 16- 
20 May 1989. 

U.S. Sales Only. 


The (eta) meson forbidden decay modes are investi- 
oy The results obtained at Saturne are discussed. 

he experiment showed that a high flux of (eta) 
mesons was obtained from the pd (yields)(sup 3) He 
(eta) reaction. The main characteristics of the Saturne 
(eta) meson source are given. The decay modes of 
(eta) mesons into charged particles are presented. 
The feasibility of such experiments is analyzed. (ERA 
citation 16:008612) 
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DE91740750/GAR PC A02/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. de Physique Nucleaire. 

Future scientific policy in France for nuclear stud- 
ies with rn toon probes. 

R. Bergere, and D. Goutte. 1989, 8p CEA-CONF- 


10099 
U.S. Sales Only. 


In this talk, we want to explain, very briefly, what the 
french nuclear physics community has decided for his 
future. We will describe, schematically, the present 
status of the project we have in mind, in terms of ma- 
chine to be built as well as physics to be studied. (ERA 
citation 16:008000) 
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DE91740751/GAR 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Nucleaire a 
Haute Energie. 


Electroproduction de Pi+ au seuil sur le proton. 
(Electroproduction of pi+ at the proton threshold 


energy). 

G. Fournier. 1989, 10p CEA-CONF-10103 

In French. Biennial studies session on nuclear physics 
(10th), Aussois (France), 6-10 Mar 1989. 

U.S. Sales Only. 


The results of ae recently performed at ALS 
are discussed. The experimental device includes a 
magnetic spectrometer for the detection of low energy 
pions. The electroproduction of pions(sup +) is stud- 
ied at the proton threshold energy. The same charac- 
teristics as those found in an experiment of coinci- 
dence using an electron beam are obtained from the 
analysis effective cross section. (ERA citation 
16:008613) 
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DE91740752/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Dept. de Physique Nucleaire. 
Superconductivity RF activities at Saclay. 

B. Aune, J. M. Cavedon, S. Chel, A. Curtoni, and P. 
Damsin. 1989, 14p CEA-CONF-10105 

Workshop on RF superconductivity (4th), Tsukuba 
(Japan), 14-18 Aug 1989. 

U.S. Sales Only. 


The RF superconductivity research and development 
work, carried out at Saclay, for cavities designed for 
electron acceleration at 1.5 GHz are summarized. The 
results concerning single cell and multicell cavities are 
examined. Recent work on a Nb TE 011 cavity de- 
po ym for studies on surface resistance are present- 

. Improvement of diagnostics, fundamental studies 
on field emitted electrons and studies on future devel- 
opments are underlined. A short electron accelerator 
facility under construction is outlined. (ERA citation 
16:008003) 


157,487 

DE91740753/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Theorique. 
Nuclear ph ee ee 

M. Rho. 1989, 47p CEA-CONF-10112, CONF- 
8906382 

Sorak School and symposium on the intermediate 
energy nuclear physics (2nd), Kyungju (Republic of 
Korea), 26 Jun - 1 Jul 1989. 

U.S. Sales Only. 


This lecture covers three (related) topics: a hidden 
jauge — (HGS) formulation of low-energy ef- 
ective theories of the strong interaction, a modelling 

of dense nuclear matter by putting skyrmions (and in- 

stantons) on a hypersphere and a description in terms 
of skyrmions of the chiral phase transition at high nu- 

clear matter density. (ERA citation 16:008675) 


157,488 

DE91740754/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Theorique. 
Thermodynamical description of excited nuclei. 

P. Bonche. 1989, 50p CEA-CONF-10111, CONF- 
8906382 

Sorak School and symposium on the intermediate 
energy nuclear physics (2nd), Kyungju (Republic of 
Korea), 26 Jun - 1 Jul 1989. 

U.S. Sales Only. 


In heavy ion collisions it has been possible to obtain 
composite systems at rather high excitation energies 
corresponding to temperatures of several MeV. The 
theoretical studies of these systems are based on con- 
cepts borrowed from thermodynamics or statistical 
physics, such as the temperature. In these lectures, 
we present the concepts of statistical physics which 
are involved in the physics of heavy ion as they are 
produced nowadays in the laboratory and also during 
the final stage of a supernova collapse. We do not at- 
tempt to describe the reaction mechanisms which 
yield such nuclear systems nor their decay by evapora- 
tion or fragmentation. We shall only study their static 
properties. The content of these lectures is organized 
in four main sections. The first one gives the basic fea- 
tures of statistical physics and thermodynamics neces- 
sary to understand quantum mechanics at finite tem- 
perature. In the second one, we present a study of the 
liquid-gas phase transition in nuclear physics. A phe- 
nomenological approach of the stability of hot nuclei 
follows. The microscopic point of view is proposed in 
the third part. Starting from the basic concepts derived 
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PHYSICS 
General 


in the first part, it provides a description of excited or 
hot nuclei which confirms the qualitative results of the 
second part. Furthermore it gives a full description of 
most pr ies of these nuclei as a function of tem- 
perature. Finally in the last part, a microscopic deriva- 
tion of the equation of state of nuclear matter is pro- 
posed to study the collapse of a supernova core. (ERA 
citation 16:008848) 
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DE91740755/GAR PC A03/MF A01 

CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 

Yvette (France). Service de Physique Nucleaire a 

Moyenne Energie. 

ee ne ee 
re s 

Y. Terrien. 1989, 12p CEA-CONF-10102 

Franco J colloquium: results and prospects 

on nuclear physics at intermediary energies (5th), Da- 

gashima (Japan), 26-30 Sep 1989. 

U.S. Sales Only. 


Investigations concerning the neutron-proton system 
are carried out at Saturne in the 1 GeV energy region. 
The operating principle of the system, which provides 
polarized protons beams, is summarized. The meas- 
urements and the results obtained in the elastic and in 
the inelastic scattering channels are presented. The 
neutron-proton charge exchange reaction is also in- 
vestigated. The r function of the nuclei is stud- 
ied. (ERA citation 16:008749) 
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DE91740756/GAR PC A03/MF A01 
CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 
Yvette (France). Service de Physique Nucleaire a 
Haute Energie. 

= scattering and collective excitations in 
n L 

D. Goutte. 1989, 12p CEA-CONF-10101 

Franco Japanese colloquium: results and prospects 
on nuclear physics at intermediary energies (5th), Da- 
gashima (Japan), 26-30 Sep 1989. 

U.S. Sales Only. 


Nuclear collective degrees of freedom are investigated 
through the study of the radial dependance of their 
wave function. Inelastic electron scattering is shown to 
be the appropriate tool to extract such a detailed infor- 
mation. Some recent results on spherical as well as 
deformed nuclei are discussed and the most recent 
extensions to the mean field approach are compared 
to these data in order to clarify the present status of 
our understanding of the dynamical properties of com- 
plex nuclei. (ERA citation 16:008847) 
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DE91740760/GAR PC A03/MF A01 

CEA Centre d’Etudes Nucleaires de Saclay, Gif-sur- 

Yvette (France). Service de Physique Theorique. 

| sa aenae cea as sacra aan 
ra. 

P. Bonche, N. Redon, R. Beraud, R. Duffait, and A. 

Emsallem. 1989, 16p CEA-CONF-10110 

International school seminar on heavy ion physics, 

Dubna (USSR), 3-12 Oct 1989. 

U.S. Sales Only. 


The results obtained from the ion separation online 
(ISOL) facility at SARA accelerator are reviewed. The 
facility and the experimental procedures are de- 
scribed. The nuclear structure effects are discussed 
on the basis of the lattice Hartree-Fock + BCS solu- 
tions breaking axial symmetry. A self-consistent study 
of even-even samarium isotopes is presented. The in- 
vestigation shows that the He-jet coupled SARA is an 
efficient tool for the search of heavy exotic nuclei, es- 
pecially the refractory ones. (ERA citation 16:008818) 
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DE91740762/GAR PC A07/MF A01 
Strasbourg-1 Univ. (France). Centre de Recherches 
Nucleaires. 
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a du bruit des transistors a effet de champ 

nologie complementaire MOS et applica- 
om: a la realisation d’un amplificateur integre sen- 
sible au courant. (Analysis of the background 
noise of field effect transistors in MOS comple- 
mentary technology and application in the con- 


struction of a current-sensitive integrated amplifi- 


E. Beuville. Oct 89, 136p CRN-CPR-8908 
In French. 
U.S. Sales Only. 


A low noise amplifier for use in high energy physics is 
developed. The origin and the mechanisms of the 
noise in MOSFET transistors is carried out with the aim 
of minimizing such effects in amplifiers. The research 
is applied in the construction of a current-sensitive in- 
tegrated amplifier. The time scale continuous filtering 
principle is used and allows the detection of particles 
arriving in the counter in a random distribution. The 
rules which must be taken into account in the con- 
struction of an analog integrated circuit are shown. 
(ERA citation 16:008072) 


157,493 

DE91740765/GAR PC A04/MF A01 
Conservatoire National des Arts et Metiers, Paris 
(France). 

Contribution a l’etude d’un refrigerateur a dilution 
d’(sup 3)He dans (sup 4)He. (Contribution to the 
study of a helium dilution refrigerator with a (sup 
3)He - (sup 4)He — 

Memoire (ing. CNAM). 

M. Caussignac. 1980, 61p FRNC-TH-3635 

In French. 

U.S. Sales Only. 


New concepts to improve the conditions of operation 
of a helium dilution refrigerator with (sup 3)He addi- 
tions in (sup 4)He are presented. The sealing of sever- 
al circuits including heat ey is studied. A 
cryostat operating without a (sup 3)He condensation 
system is developed. The cryostat allows tempera- 
tures as low as 40 mK to be reached and is small 
enough to be transportable. The whole system was de- 
signed for neutron diffraction studies. The utilization of 
sintered silver powder heat exchangers is considered. 
(ERA citation 16:007938) 
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DE91785808/GAR PC A07/MF A01 
Gesamthochschule Wuppertal (Germany, F.R.). Fach- 
bereich 11 - Bautechnik. 

Analytische Loesung der instationaeren Tempera- 
turfeldgleichung fuer beliebige Randbedingungen 
bei Beruecksichtigung innerer Waermequellen. 
(Analytic solution of the instationary temperature 
field equation for random boundary conditions 
taking inner heat sources into account). 

Diss. (Dr.-Ing). 

M. Mahler. 12 Jan 88, 136p ETDE-mf-1785808, ISBN 
3-925795-90-1 

In German. No. 1 

U.S. Sales Only. 


This thesis is the first to provide an analytical solution 
for one-dimensional multilayer components under 
random boundary conditions and heat sources. Com- 
pared to numerical methods this solution is easy to 
apply and simple to use. It allows to do quick esti- 
mates. Even the use of one element gives you solu- 
tions for many problems of construction physics and 
when three elements are used deviations become 
negligible. Agreement of theory and laboratory tests 
are considerable. The simple calculation of the effect 
of inner heat sources or -sinks is most useful for practi- 
cal purposes. The method could be favourably used 
for the optimization of floor ting. (GR) wall heating or 
power plant- and machine building. (BR 
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N91-24227/1/GAR 

Boeing Co., Seattle, WA. 
Advanced Development 
Vacuum Tests with Cold Wall. 
Final Report. 

L. M. Sedgwick. Jun 91, 282p NAS 1.26:187092, 
D180-32816-1, NASA-CR-187092 

Contract NAS3-25716 


The first ever testing of a full size solar dynamic heat 
receiver using high temperature thermal energy stor- 
age was completed. The heat receiver was designed 
to meet the requirements for operation on the Space 
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Receiver Thermal 


Station Freedom. The purpose of the test program was 
to quantify the receiver thermodynamic performance, 
its operating temperatures, and thermal response to 
changes in environmental and power module interface 
boundary conditions. The heat receiver was tested in a 
vacuum chamber with liquid nitrogen cold shrouds and 
an aperture cold plate to partially simulate a low Earth 
orbit environment. The cavity of the receiver was 
heated by an infrared quartz lamp heater with 30 inde- 
pendently controllable zones to produce flux distribu- 
tions typical of candidate concentrators. A closed 
Brayton cycle engine simulator conditioned a helium 
xenon gas mixture to specific interface conditions to 
simulate various operational modes of the solar dy- 
namic power module. Inlet gas temperature, pressure, 
and flow rate were independently varied. A total of 58 
simulated orbital cycles were completed during the 
test conduct period. The test hardware, execution of 
= test data, and post test inspections are de- 
scri 
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N91-24470/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

LN2 Spray Droplet Size Measurement via Ensem- 
ble Diffraction Technique. 

N. H. Saiyed, J. Jurns, and D. J. Chato. 1991, 14p 
NAS 1.15:104443, E-6283, NASA-TM-104443 
Presented at the 26TH Thermophysics Conference, 
Honolulu, HI, 24-26 Jun. 1991; Sponsored by Aiaa. 


The size of subcooled liquified nitrogen droplets are 
measured with a 5 mW He-Ne laser as a function of 
pressure difference (delta P) across flat spray and full 
cone pressure atomizing nozzles. For delta P’s of 3 to 
30 psid, the spray sauter mean diameter (SMD) ranged 
between 250 to 50 microns. The pressure range tested 
is representative of those expected during cryogenic 
fluid transfer operations in space. The droplet sizes 
from the flat spray nozzles were greater than those 
from the full cone nozzle. A power function of the form, 
SMD varies as delta P(exp a), describes the spray 
SMD as a function of the delta P very well. The values 
of a were -0.36 for the flat spray and -0.87 for the full 
cone. The reduced dependence of the flat spray SMD 
on the delta P was probably because of: (1) the ab- 
sence of a swirler that generates turbulence within the 
nozzle to enhance atomization, and (2) a possible in- 
crease in shearing stress resulting from the delayed 
atomization due to the absence of turbulence. The ni- 
trogen quality, up to 1.5 percent is based on isenthal- 
pic expansion, did not have a distinct and measurable 
effect on the spray SMD. Both bimodal and monomo- 
dal droplet size population distributions were meas- 
ured. In the bimodal distribution, the frequency of the 
first mode was much greater than the frequency of the 
second mode. Also, the frequency of the second mode 
was low enough such that a monomodal approxima- 
tion probably would give reasonable results. 
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N91-24846/8/GAR PC A02/MF A01 
Louisiana State Univ., Baton Rouge. 

Spectra, - « = and Interactions of Nuclei 
Above 10 a Magnet-interferometric 
Chambers (SCIN/MAGI ). 

Final Report. 

J. P. Wefel. 15 og 91, 10p NAS 1.26:188218, 
NASA-CR-188 

NASA ORDERT Me 11204-F 


Initial definition studies were performed for the SCIN/ 
MAGIC e — selected as an Astromag investi- 
gation on Space Station Freedom. The study focused 
on Science Objectives and Science Requirement, Ac- 
commodation on both the STS and the Astromag facil- 
ity, Data extraction techniques and Background Stud- 
ies. The detectors are emulsion chambers which will 
be exposed for approximately 90 days and then recov- 
ered from orbit for subsequent processing and analy- 
sis in the laboratory. Such a technique is the only 
means to obtain information on the ultrahigh energy 
cosmic rays and their nuclear interactions. The SCIN/ 
MAGIC investigation can supply unique data in rela- 
tively unexplored energy region and address many of 
the fundamental questions in particle astrophysics. 


157,498 


N91-24847/6/GAR 
Alabama Univ. in Huntsville. 


PC A07/MF A01 


Differential Collision Cross-Sections for Atomic 


xygen. 
cs ae Technical Progress Report, 11 Jul. 1989 - 10 
ul 
D. G. Tor. 19 Feb 91, Li 4 NAS 1.26:187892, 
OAL91-1, NASA-CR- 1878 
Contract NAS8-36955 


Differential collision cross-sections of O on N2 and 
other gases were measured to understand vehicle-en- 
vironmental contamination effects in orbit. The follow- 
ing subject areas are also covered: groundbased sci- 
entific observations of rocket releases during NICARE- 
1; data compression study for the UVI; science prior- 
ities for UV imaging in the mid-1990’s; and assessment 
of optimizations possible in UV imaging systems. 


157,499 


N91-24865/8/GAR PC A03/MF A01 
Fermi National Accelerator ——e Batavia, IL. 

Dirac Neutrinos and SN 198 

M. S. Turner. May 91, 15p NAS 1.26:188448, 
FERMILAB-PUB-91 /136-A, NASA-CR-188448 
Contract NAGW-1340 


Previous work has shown that the cooling of SN 1987A 
excludes a Dirac-neutrino mass greater than theta(20 
keV) for nu(sub e), nu(sub mu), or nu(sub tau). The 
emission of wrong-helicity, Dirac neutrinos from SN 
1987A, is re-examined. It is concluded that the effect 
of a Dirac neutrino on the cooling of SN 1987A has 
been underestimated due to neutrino degeneracy and 
additional emission processes. The limit that follows 
from the cooling of SN 1987A is believed to be greater 
(probably much greater) than 10 keV. This result is = 
nificant in light of the recent evidence for a 17 k 

mass eigenstate that mixes with the electron neutrino. 


157,500 


N91-24866/6/GAR PC A04/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Energetic Neutrinos from Heavy-Neutralino Anni- 
hilation in the Sun. 

Ph.D. Thesis. 

M. Kamionkowski. Apr 91, 59p NAS 1.26:188447, 
FERMILAB-PUB-90/181-A, NASA-CR-188447 
Contract NAGW-1340 


Neutralinos may be captured in the sun and annihilat- 
ed therein producing high-energy neutrinos. Present 
limits on the flux of such neutrinos from underground 
detectors such as IMB and Kamiokande 2 may be 
used to rule out certain supersymmetric dark matter 
candidates, while in many other supersymmetric 
models the rates are large enough that if neutralinos 
do reside in the galactic halo, observation of a neutrino 
signal may be possible in the near future. Neutralinos 
that are either nearly pure Higgsino or a Higgsino/gau- 
gino combination are — captured in the sun by 
coherent scattering off nuclei via exchange of the light- 
est Higgs boson. If the squark mass is not much great- 
er than the neutralino mass, then capture of neutra- 
linos that are primarily gaugino occurs predominantly 
by spin-dependent scattering off hydrogen in the sun. 
The neutrino signal from annihilation of WIMPs with 
masses in the range of 80 to 1000 GeV in the sun 
should generally be stronger than that from weakly 
interacting massive particle (WIMP) annihilation in the 
earth, and detection rates for mixed-state neutralinos 
are generally higher than those for Higgsinos or gau- 
ginos. 


157,501 

N91-24867/4/GAR PC A03/MF A01 

Fermi National Accelerator Lab., Batavia, IL. 

Light Domain Walls, Massive Neutrinos and the 
Scale Structure of the Universe. 

A. Massarotti. Apr 91, 13p NAS 1.26:188446, 

FERMILAB-PUB-91/104-A, NASA-CR-188446 

Contract NAGW-1340 


Domain walls generated through a cosmological 
phase transition are considered, which interact non- 
gravitationally with on it neutrinos. At a redshift z great- 
er than or equal to 10(exp 4), the network grows rapid- 
ly and is virtually decoupled from the matter. As the 
friction with the matter becomes dominant, a comoving 
network scale close to that of the comoving horizon 
scale at z of approximately 10(exp 4) gets frozen. 
During the later phases, the walls produce matter 
wakes of a thickness d of approximately 10h(exp - 
1)Mpc, that may become seeds for the formation of 
the large scale structure observed in the Universe. 
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157,502 

N91-24868/2/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Multi-Dimensional Tunnelling and Complex Mo- 
mentum. 

P. Bowcock, and R. Gregory. Apr 91, 26p NAS 
1.26:188445, FERMILAB-PUB-91/103-A, NASA-CR- 


188445 
Contracts DE-FG02-90ER-40560, NAGW-1340 


The problem of modeling tunneling phenomena in 
more than one dimension is examined. It is found that 
existing techniques are inadequate in a wide class of 
situations, due to their inability to deal with concurrent 
classical motion. The generalization of these methods 
to allow for complex momenta is shown, and improved 
techniques are demonstrated with a selection of illus- 
trative examples. Possible applications are presented. 


157,503 

N91-24869/0/GAR PC A02/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Tunnelling from Non-Localised Initial States. 

P. Bowcock, and R. Gregory. Apr 91, 10p NAS 
1.26:188444, FERMILAB-PUB-91/142-A, NASA-CR- 


188444 
Contracts NAGW-1340, DE-FG02-90ER-40560 


An approach for calculating tunneling amplitudes from 
a nonlocalized initial state is presented. Generalizing 
the matching conditions and equations of motion to 
allow for complex momentum permits a description of 
tunneling in the presence of so-called classical motion. 
Possible applications of the method are presented. 


157,504 

N91-24933/4/GAR PC A04/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Investigating Decoherence in a Simple System. 

A. Albrecht. 17 May 91, 53p NAS 1.26:188450, 
FERMILAB-PUB-91/101-A, NASA-CR-188450 
Contract NAGW-1340 


The results of some simple calculations designed to 
study quantum decoherence are presented. The phys- 
ics of quantum decoherence are briefly reviewed, and 
a very simple ‘toy’ model is analyzed. Exact solutions 
are found using numerical techniques. The type of in- 
coherence exhibited by the model can be changed by 
varying a coupling strength. The author explains why 
the conventional approach to studying decoherence 
by checking the diagonality of the density matrix is not 
always adequate. Two other approaches, the decoher- 
ence functional and the Schmidt paths approach, are 
applied to the toy model and contrasted to each other. 
Possible problems with each are discussed. 


157,505 

N91-24934/2/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Plausible Double Inflation. 

R. Holman, E. W. Kolb, S. L. Vadas, and Y. Wang. 
Mar 91, 12p NAS 1.26:188449, FNAL-PUB-91/80-A, 
NASA-CR-188449 

Contracts NAGW-1340, DE-AC02-76ER-03066 


It is likely that extended inflation is followed by an 
epoch of slowroll inflation. Such a sequence of events 
may lead to a very interesting perturbation spectrum 
with significant power on the scale of the transition be- 
tween the extended and slowroll phase, superimposed 
upon a power-law spectrum with deviations from the 
Harrison-Zeldovich slope. Normalization of the spectra 
above and below the transition scale is expected to 
differ. 


157,506 

PB91-208975/GAR PC E05/MF E05 
Science and Engineering Research Council, Chilton 
a, Rutherford Appleton Lab. 

Unified Formalism for gamma gamma _ 
Meson and psi yields gamma X with Possible Tests 
for Hybrid and Gluonic Hadrons. 

F. E. Close, and Z. P. Li. May 91, 43p RAL-91-039 
Also pub. as Oak Ridge National Lab., TN. Center for 
Computationally Intensive Problems rept. no. ORNL/ 
CCIP-91/08 and Tennessee Univ., Knoxville. Dept. of 
Physics and Astronomy rept. no. UTK-91-003. Pre- 
pared in cooperation with Oak Ridge National Lab., 
TN. Center for Computationally Intensive Problems, 
and Tennessee Univ., Knoxville. Dept. of Physics and 
Astronomy. 


The couplings of conventional and hybrid mesons to 
gamma gamma (real and virtual) and their production 


amplitudes in psi-> gamma(M) are described in a uni- 
fied manner. Existing results for heavy quarks are re- 
covered, extensions to light quarks and to virtual 
gamma couplings are made and phenomenological 
applications discussed. In particular the authors dis- 
cuss relativistic corrections to gamma gamma -> 
0(+),1(+),2(+) for both real and virtual photons and 
offer a resolution to a long standing puzzle in perturba- 
tive QCD concerning the helicity structure of psi -> 
gamma 2(+ +). The authors it that the produc- 
tion of f(2)(1720) involves gluons in an essential way. 


157,507 

PBS$1-216812/GAR PC A04/MF A01 
National Inst. of Standards and Technology (PL), 
Gaithersburg, MD. 

Evidence for Surface alpha Particle Clusters in 
og gg ny a ) Reaction. 

W. R. Dodge. Jun 91, 57p NISTIR-4495 


The (nat) Ag and (197) Au (e,p) and (e, alpha) energy 
and angular distributions were measured at 6 electron 
bombarding energies between 50 and 115 MeV at the 
National Institute of Standards and Technology. The 
(nat) Ag and (197) Au (e,p) angular distributions exhibit 
an asymmetric component which increases from 0 to 
50% as the proton energy increases from the proton 
Coulomb barrier to 26 MeV. The (nat) Ag and (197) Au 
(e, alpha) angular distributions exhibit an asymmetric 
component which increases from 0 to 30% as the 
alpha energy increases from the alpha particle Cou- 
lomb barrier to 26 MeV. The authors conclude that the 
asymmetric component of the proton and alpha parti- 
cle yields are the result of direct or semidirect process- 
es rather than resonance processes and hence, be- 
cause of the short mean free paths of alpha particles in 
nuclear matter, give evidence for the existence of 
alpha particle clusters in the nuclear surface. 


157,508 
PB$1-222877/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 
Current and Future Energy Dispersive EXAFS De- 
tector Systems. 
G. E. Derbyshire, W. |. Helsby, A. J. Dent, S. A. 
ae and R. C. Farrow. Oct 90, 13p DL/SCI/ 

723 


The paper presents a review of the current status of 
photodiode arra —_— adapted for Energy Disper- 
sive EXAFS (EDE) using a synchrotron radiation 
source. The performance of a conventional Reticon 
PDA is compared with that of a hybrid CCD. The speci- 
fication of a new detector system for EDE is discussed 
in the light of experience gained with current linear de- 
tectors. 


157,509 

PB91-222992/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). Daresbury Lab. 

Orbit Measurement Techniques at Daresbury. 

T. Ring, and R. J. Smith. Apr 91, 12p DL/SCI/P747A 
Presented in the ABI Conference Proceedings, KEK, 
held in Tsukuba, Japan on April 22-24, 1991. 


Aspects of beam position monitor (BPM) vessel design 
and calibration and the approach adopted at the 
Daresbury Laboratory for the future development of 
hybrid based BPM signal processing systems are re- 
viewed. The importance attached to techniques for the 
precision measurement of BPM response in vessels of 
varying cross section and lengths up to 2 meters, both 
to determine absolute calibration offsets and to con- 
firm analytic models of BPM response, are highlighted. 
The review then focuses on key aspects of the devel- 
opment of the present limited dynamic range, narrow 
band BPM signal processing system to produce a 
more flexible system for precision closed orbit meas- 
urement of the electron beam in the SRS. The inten- 
tion is to reduce costs and complexity to produce a 
system capable of providing full parallel signal proc- 
essing over a beam current range of 1mA to 500mA. 


157,510 

PBS1-223008/GAR PC E05/MF E05 
Science and Engineering Research Council, Dares- 
bury (England). "7 Lab. 

———— in Orbit Control at the SRS at 


resbury. 
P. D. Quinn, and T. Ring. Apr 91, 13p DL/SCI/ 
P748A 

Presented in the ABI Conference Proceedings, KEK, 
held in Tsukuba, Japan on April 22-24, 1991. 


157,514 


Major improvements to the SRS orbit control and mon- 
itoring systems are planned in response to the User 
requirement for high beam position stability. Existing 
electron and photon beam monitoring systems are re- 
viewed. An overview of the new systems is presented 
with a discussion on proposed methods for automatic 
beam position control. 


157,511 


PB91-800839/GAR PC NO1/MF NO1 


— Technical Information Service, Springfield, 
E Field Problems: Finite Element 
and Finite Methods. January 1 

tember 1991 (Citations from the NTIS Database). 
Rept. for Jan 80-Sep 91. 

Aug 91, 49p 
Supersedes 


PB90-855115. 


The bibliography contains citations concerning the de- 
velopment and applications of finite element and dif- 
ference methods for the analysis of complex electro- 
magnetic (EM) field problems. Topics include EM scat- 
tering by buried structures, inverse and transient scat- 
tering problems, self-consistent EM analysis, charac- 
terization of EM resonators and EM launchers, and EM 
boundary value problems. The development and eval- 
uation of computer codes and programs for EM calcu- 
lations are discussed. EM compatibility analyses of 
electrical and electronic equipment are examined. 
(Contains 155 citations with title list and subject index.) 
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157,512 

MIC-91-03597/GAR PC E07/MF E01 
Hamilton-Wentworth (Ont.). Planning and Develop- 
ment Dept., Hamilton (Ontario). 

Neighborhood Section, 1977-89. 

c1989, 56p 


Hamilton is divided into 137 neighborhoods and 
Dundas is divided into 31 -— ihborhoods. These are 
the basic planning units. Neigh! plans for these 
areas are formulated to guide development. The pur- 
pose of the report is to document the functions, oper- 
ations, and achievements of the Neighborhood Area 
Plans Section over the last twelve years. 


157,513 
MIC-91-03851/GAR PC E07/MF E01 
Coriolis Consulting Corp, Vancouver (British Colum- 


bia). 
Evaluation of Greater Vancouver’s land supply. 
c1990, 46p 


The purposes of this report are to provide an historical 

ive on the region’s land supply and rate of 
take-up; to estimate the total supply of vacant industri- 
al land and to estimate the region’s additional residen- 
tial capacity; to estimate future rates of industrial and 
residential development; to compare the estimated 
rates of development with the estimated supply; and to 
comment on the implications for regional development 
patterns and planning. 


157,514 

MIC-91-03852/GAR PC E07/MF E01 
Hamilton Associates, Vancouver (British Columbia). 
Living close to work: A policy review. 

c1990, 59p 


This document provides an overview of the current 
place of residence versus the place of work situation in 
the Vancouver CMA. It also evaluates the ‘Living Close 
to Work’ strategy base on changes in the place of resi- 
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dence versus the place of work situation since the 

early 1970s. Finally, it specifies certain factors which 

should be considered in the evaluation of the regional 

— policy promoted by the Livable Region 
jan. 


157,515 

MIC-91-03853/GAR PC E07/MF E01 
Greater Vancouver (B.C.) (British Columbia). 

Town centers and the livable region: A strategy for 
the 1990s: A policy discussion paper. 

A. F. J. Artibise. c1990, 65p 


This paper reviews the evolution of Regional Town 
Centers (RTC) to 1990; tests the validity of the pro- 
gram for the present and the future; establishes objec- 
tives for the policy in the coming decade; and recom- 
mends a policy framework for consideration of GVRD 
members. This a concludes by providing a strate- 
gic vision for the GVRD and its municipalities in terms 
of RTC policy. 


157,516 
MIC-91-03855/GAR PC E17/MF E01 
Greater Vancouver (B.C.). Development Services 
Dept. (British Columbia). 

reater Vancouver urban futures opinion survey, 
1990: Technical report. 
— R. Torchinsky, and A. Fallick. c1990, 

p 


This technical report presents the results of the 1990 
Urban Futures Survey. The report provides an over- 
view of responses to 54 community and regional 
issues, and compares the results from the 1990 survey 
and a previous survey in 1973. The main paper of the 
report presents the survey results under sub-headings 
which include environment, community life, mobility, 
built environment, managing growth, and governance. 
It also examines gender difference in the reading of 
community and regional issues and identifies differ- 
ences in mean response to 65 attitudinal statements. 
Finally it highlights differences in responses to the 
community and regional issues mg tr to eight geo- 
graphic planning areas used by the GVRD. 


157,517 

MIC-91-03910/GAR PC E07/MF E01 
Greater Vancouver (B.C.) (British Columbia). 

Social quality of community life. 

M. Clague. c1990, 23p 


This document discusses images of a caring communi- 
ty and symptoms of a troubled community. It address- 
es the matter of providing for the future, and deter- 
mines whether the Greater Vancouver Region is at a 
crossroads. It also focuses on the organization and 
provision of social services, and specifies whether 
community social planning is a tool for creating the li- 
veable region. 


157,518 

MIC-91-03911/GAR PC E12/MF E01 
Greater Vancouver (B.C.). Development Services 
Dept. (British Columbia). 

Choosing our future: Regional challenges semi- 
nars: Presentations and summary notes. 

c1990, 119p 


Seven Regional Challenge Seminars were held to en- 
courage discussion of the issues which must be ad- 
dressed in maintaining Greater Vancouver's livability in 
the coming decades, and to begin to identify some of 
the actions which might be taken. Topics addressed 
were: Urban mobility; the environment; a healthy 
——_ cosmopolitan culture; urban design; changing 
public values; and community life. This report consoli- 
dates information from the seminars. It includes 
speeches presented by visiting experts and notes on 
the seminar discussion. 


157,519 

MIC-91-03976/GAR PC E07/MF E01 
Alberta Municipal Affairs. Research and Development 
Branch, Edmonton. 

Inventory of land, lots and servicing capacity for 
selected Alberta urban municipalities. 

c1990, 78p 


This study examines Alberta cities, towns and villages, 
with populations less than 50,000, to determine the 
extent of vacant lots and lands which are being held 
for future urban development. It includes information 
on residential lot inventories, commercial lot and land 
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inventories, industrial lot and land inventories, invento- 
ries of raw land, and residential land inventory absorp- 
tion. 


Environment 


157,520 

MIC-91-03896/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food, Toronto. 
Municipal drains and the landowner. 

R. Clayton. c1990, 8p 


Factsheet summarizing the decisions of the landowner 
for each step of the procedures outlined in the Drain- 
age Act. It describes the current Drainage Act, the en- 
gineer’s report produced when new drainage is peti- 
tioned for, the maintenance of drains according to the 
current by-law, the abandonment of a drain, and other 
relevant legislation. 


157,521 

MIC-91-04133/GAR PC E17/MF E01 
New Brunswick. Premier’s Round Table on Environ- 
ment and Economy, Fredericton. 

Proposed sustainable development strategy for 
New Brunswick. Draft. 

c1990, 192p 

Text in English and French (Bilingual). Bilingual sum- 
mary (11, 11 p.) laid in. 


The Premier’s Round Table on Environment and Econ- 
omy was established in 1988 to prepare a sustainable 
development strategy for NB. Members of the Round 
Table represent agg business, industry, aca- 
demia and the public. This report is one of the tools for 
the next round of public meetings. It explains the basis 
on which the strategy is premised, offers a series of 
integrated recommendations which reach across sec- 
toral lines, then presents individual sectoral recom- 
mendations. Steps to implementation and a list of 
demonstration projects to exemplify sustainable devel- 
opment conclude the document. 


Police, Fire, & Emergency Services 


157,522 
MIC-91-04006/GAR 
Alberta Public Safety Services, Edmonton. 

Tornado: A report, Edmonton and Strathcona 
County. 

c1987, 190p 


PC E12/MF E01 


On Friday, July 31, 1987, a tornado ripped through the 
eastern part of Edmonton and parts of neighboring 
Strathcona County. Few of the responding agencies 
and organizations had ever faced a disaster of this 
—. This book documents their experiences 
and their observations of what went right and what 
went wrong in their response efforts. Finally, it gives 
their conclusions and recommendations for the benefit 
of others who may one day have to face a disaster of 
similar proportions. 


157,523 

PB91-216796/GAR PC A04/MF A01 
Herndom Group, Inc., Chapel Hill, NC. 

First Pass at Computing the Cost of Fire Safety ina 
Modern Society. 

W. P. Meade. Jun 91, 51p NIST/GCR-91/592 
Contract NIST-525BNB1C6678 

Sponsored by National Inst. of Standards and Tech- 
nology (BFRL), Gaithersburg, MD. 


The report provides an estimate of the total annual 
dollar costs of establishing and maintaining fire safety 
in 20th-Century United States. The cost of fire safety 
estimate is needed to serve as a basis for evaluating 
the benefits and appropriateness of current and pro- 
posed fire research programs of NIST. This was a rela- 
tively modest effort to obtain a first-order estimate of 
these costs and much of what is reported in these two 
reports is anecdotal. Nonetheless, the central conclu- 
sions one comes to in reading them are that the 
burden of fire on our society is substantially greater 
than previously realized and that significant reductions 
in this burden may be readily achievable through the 


continued development of fire science and the rapid 
transfer of fire research results. These findings are 
particularly relevant as the U.S. economy and its man- 
ufacturing infrastructure adjust to the competitive chal- 
lenges of the global marketplace. 


Transportation 


157,524 

MIC-91-03652/GAR PC E07/MF E01 
Ontario Ministry of Transportation, Toronto. Engineer- 
ing Materials Office. 

Review of Ministry end result specifications. 
Report no. Ml-140. 

J. L. Burati, and S. N. Amirkhanian. c1990, 85p 
ISBN-0-7729-7988-X 


This report summarizes a review of certain end result 
specifications and some of their supporting docu- 
ments. The review was conducted on the statistical as- 
pects of the specifications, and did not attempt to 
judge or to validate the technical requirements. Fac- 
tors such as statistical flaws, levels of risk to the owner 
and seller, and the operating characteristics of the ac- 
ceptance procedures were considered. Where appro- 
priate, operating characteristics curves were devel- 
oped by computer simulation which assumed that the 
underlying distribution of the material in question was 
normal, although no data were available to verify this 
assumption. Reviews were conducted on soils and ag- 
om. concrete materials and bituminous materi- 
als. 


157,525 

MIC-91-03712/GAR 
Transportation Development 
(Quebec). 

TDC operational plan, 1990-91 to 1992-93. 
Annual publication. 

c1990, 274p 

Text in English and French (Bilingual). 


PC E17/MF E01 
Center, Montreal 


This document describes the Transportation Develop- 
ment Center’s (TDC’s) occupational plans. It presents 
an overview of the Centre, its role and responsibilities, 
operating mandate, and program direction and plan- 
ning process; the 3-year plan in marine, air, highway, 
rail, multimodal, and accessible transportation; and a 
detailed description of the current planning year (1990- 
91) with targets for each of the R&D program area ob- 
jectives and sub-objectives. 


157,526 

MIC-91-03838/GAR 

Transport Canada, Ottawa (Ontario). 
Canada. Transport Canada: Annual report 1985-86. 
c1987, 77p SSC-T1-3/1986, ISBN-0-662-55153-2 
Text in English and French (Bilingual). 


PC E07/MF E01 


The goal of the Dept. is to ensure safety in the national 
transportation system. This annual report reviews the 
activities of the Airports Authority Group, Aviation 
Group, Marine Group, Surface Group, Policy and Co- 
ordination Group, and Central Services. A financial 
summary is included. 


157,527 

MIC-91-04087/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 

Solving the single artery traffic signal synchroni- 
zation problem with Benders decomposition. 
Publication no. 749. 

P. Mireault. c1991, 29p 


This paper describes the mixed-integer linear pro- 
gramming formulation adapted from Little, then shows 
how to apply the Benders decomposition algorithm to 
the problem. An algorithm is developed which solves 
the Benders subproblem by taking advantage of its 
network flow-like structure, then extracts, from the 
subproblem’s solution, the dual variables needed to 
build a new constraint for the Master problem. Finally, 
computational results are presented to compare the 
Benders decomposition approach to the branch and 
bound used in MAXBAND. 


157,528 
MIC-91-04088/GAR PC E07/MF E01 





Ontario Ministry of Transportation, Toronto. Research 
and Development Branch. 

Indicators of the primary impacts of transporta- 
tion improvements. 

B. L. Allen. c1991, 48p 


Travel cost indicators focus on direct user benefits, 
sometimes in a rather limited way. This study was con- 
ducted to develop more broadly based indicators 
which would more fully reflect the concerns of those 
who make decisions about transportation investments. 
The report is a summary of a literature review on 
measures or indicators of transportation infrastructure 
effects on the social and economic conditions of soci- 
ety, including private investment, revitalizing de- 
pressed areas, rebuilding central cities, strengthening 
peripheral economies, reducing general unemploy- 
ment, expanding the local tax base, and redirecting 
urban growth. Also considered are the travel cost im- 
pacts of transportation investments, the effects of 
transportation investments on accessibility, and the 
impact of transportation system infrastructure on busi- 
ness profitability and competitiveness. 


157,529 

PB91-218461/GAR PC A06/MF A02 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Increasing Child Restraint Usage through Local 
Education and Distribution Efforts. 

Final rept. 

B. T. Orr, W. L. Hall, L. M. Marchetti, A. R. 
— and D. T. Suttles. Oct 86, 104p HSRC- 
Sponsored by North Carolina Governor's Highway 
Safety Program, Raleigh. 


The report summarizes a year of activity aimed at in- 
creasing child restraint usage through local education 
and distribution efforts in North Carolina. Among the 
activities funded were Highway Safety Research 
Center (HSRC) staff efforts that developed and distrib- 
uted material throughout the state, made educational 
presentations, trained local child passenger safety vol- 
unteers and conducted workshops on safety seat 
misuse. Another section describes HSRC efforts to co- 
ordinate ongoing safety seat rental programs and en- 
courage expansion of programs to hospital settings. 
Public information and education efforts, including 
news releases, television public service announce- 
ments and brochure development is described. Finally, 
the report covers the updated evaluation of the effec- 
tiveness of safety seats based on data collected 
throughout the year. 


157,530 
PBS1-218669/GAR 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Injury Control Case Study: Assessing the Impact 
of Increasing the Drinking Age on Motor Vehicle 


PC A04/MF A01 


Injuries. 

P. F. Waller, C. W. Runyan, P. E. Perry, E. A. 
Rodgman, and L. C. Rudisill. 1986, 70p HSRC- 
PR152 

Sponsored by Association of Schools of Public Health, 
Washington, DC., and Centers for Disease Control, At- 
lanta, GA. 


The case study has been prepared to assist health stu- 
dents and professionals in learning more about how 
state data may be used to evaluate legislative 
changes. Although the case study focuses on the 
impact on motor vehicle injuries of raising the legal age 
of drinking alcoholic beverages, the basic principles in- 
volved in Mem questions and analyzing data to 
address them should have broad application. 


General 


157,531 

PBS 1-205088/GAR PC A09/MF A03 
Bureau of the Census, Westies. DC. 

Census of Governments (1987). Volume 3, Public 
Employment. Number 1, Employment of Major 
Local Governments. 

Aug 88, Ls GC87(3)-1 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 88-600163. 


The report provides measures of employment, gross 
payroll (salaries and wages), and full-time employee 


average earnings for selected individual local govern- 
ments. It begins with descriptions of the various types 
of local governments, the meaning of terms and sym- 
bols used in the statistical tables, descriptions of the 
sources and limitations of data presented, and infor- 
mation on the availability of additional data concerning 
government employment and pay. The individual local 
governments for which information is presented in- 
clude: All county governments; municipal governments 
and (in the six New England States, New York, New 
Jersey, and Pennsylvania) township governments 
having 10,000 or more estimated population in 1986; 
school systems having 5,000 or more enrollment in 
October 1986; and special district governments having 
100 or more full-time employees as of October 1987. 
No data are presented in the report for the Federal or 
State Governments. 
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AD-A236 928/8/GAR 

RAND Corp., Santa Monica, CA. 
U.S. Access to Space Launch Vehicle Choices for 
1990-2010. 

Interim rept. 

S. N. Pace. Mar 90, 249p Rept no. RAND/R-3820- 


AF 
Contract F49620-91-C-0003 


Although studies of space transportation in recent 
years have spanned a wide range of issues, there have 
been few studies that compare both means and ends. 
This report evaluates launch vehicle combinations ca- 
pable of meeting a range of U.S. space traffic needs 
between 1990 and 2010. The evaluation aims to clarify 
alternatives available to the United States in pursuing 
potential national goals and to increase understanding 
of the implications of those alternatives. The study 
method involved six steps: (1) review the space trans- 
portation planning process, current issues, and politi- 
cal factors; (2) define alternative levels of U.S. space 
traffic demand for 1990-2010; (3) create various com- 
binations of existing and proposed launch vehicles to 
fulfill each demand level; (4) calculate costs and un- 
certainties; (5) interview space transportation planners 
on institutional criteria for evaluating launch vehicle 
mixes; and (6) evaluate launch vehicle options and 
recommend preferred U.S. actions in space transpor- 
tation planning and procurement. 


PC A11/MF A02 
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AD-A236 941/1/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. 

Satellite Servicing Using the Orbital Maneuvering 
Vehicle in Low Earth Orbit. 

Master’s thesis. 

A. D. Cutri. Jun 90, 124p 


The concept of servicing and repair of satellites in low 
earth orbit (LEO) using the Orbital Maneuvering Vehi- 
cle (OMV) is examined. While current polar — 
satellites, it could be economically applied to any LE' 

in which sufficient numbers of satellites are located or 
where individual satellite cost/mission justify servicing. 
Increases in cost effectiveness and operational flexi- 
bility of in space systems can be realized when the ca- 
pability to replenish consumable fluids, propellants and 
Orbital Replacement Units (ORUs) are incorporated 
into satellite design. ORUs can be placed in orbit using 
expendable launch vehicles (ELV), specifically select- 
ed to satisfy the mission need. Several suitable small 
payload, low cost boosters are now under develop- 
ment, with attainment of operational status expected in 
the early 1990’s. The concept calls for modular satel- 
lite design and deployment of a space based support 
platform. New technology could be applied in the form 
of upgrades and on orbit modifications much more effi- 
ciently than the current abandon/replace policy for 
most satellite systems. The first chapters provide 
background on the proposed concept, OMV and ELVs. 
Several polar orbiting satellite systems providing mass 
summary breakdowns and current cost information are 
described and then OMV payload servicing using the 
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flight telerobotic servicer is discussed. Comparison of 
estimated OMV satellite servicing costs vs. satellite re- 
placement for several missions is tabulated. 


157,534 

DE91006267/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Attitude control of a spinning rocket via thrust 


vectoring. Draft. 

J. E. White. 19 Dec 90, 46p SAND-90-3230C, CONF- 

910847-1 

Contract AC04-76DP00789 

American Institute of Aeronautics and Astronautics 

(AIAA) guidance, navigation and control conference, 
leans, LA (USA), 12-14 Aug 1991. Sponsored 

by Department of Energy, Washington, DC. 


Two controllers are developed to provide attitude con- 
trol of a spinning rocket that has a thrust vectoring ca- 
pability. The first controller has a single-input/single- 
design that ignores the gyroscopic coupling 
tween the control channels. The second controller has 
a es aie, Structure that is specifically 
intended to account for the gyroscopic coupling ef- 
fects. A performance comparison between the two ap- 
proached is conducted for a range of roll rates. Each 
controller is tested for the ability to track step com- 
mands, and for the amount of coupling impurity. Both 
controllers are developed via a linear-quadratic-regula- 
tor synthesis procedure, which is motivated by the 
multi-input/multi-output nature of second controller. 
Time responses and a singular value analysis are used 
to evaluate controller performance. This paper de- 
scribes the development and comparison of two con- 
trollers that are designed to provide attitude control of 
a spinning rocket that is equipped with thrust vector 
control. 12 refs., 13 figs., 2 tabs. 


157,535 

DE91012776/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

WEFOV star tracker camera. 

|. T. Lewis, A. G. Ledebuhr, T. S. Axelrod, J. F. 
Kordas, and R. F. Hills. Apr 91, 23p UCRL-JC- 
105345, CONF-910450-11 

Contract W-7405-ENG-48 

SPIE international symposium on optical engineering 
and photonics in aerospace sensing, Orlando, FL 
(USA), 1-5 Apr 1991. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A prototype wide-field-of-view (WFOV) star tracker 
camera has been fabricated and tested for use in 
spacecraft navigation. The most unique feature of this 
device is its 28(degrees) (times) 44(degrees) FOV, 
which views a large enough sector of the sky to ensure 
the existence of at least 5 stars of m(sub v) = 4.5 or 
brighter in all viewing directions. The WFOV require- 
ment and the need to maximize both collection aper- 
ture (F/1.28) and spectral input band (0.4 to 1.1 
(mu)m) to meet the light gathering needs for the dim- 
mest star have dictated the use of a novel concentric 
optical design, which employs a fiber optic faceplate 
field flattener. The main advantage of the WFOV con- 
figuration is the smaller star map required for position 
processing, which results in less processing power 
and faster matching. Additionally, a size and mass 
benefit is seen with a larger FOV/smaller effective 
focal — (efl) sensor. Prototype hardware versions 
have included both image intensified and un-intensi- 
fied CCD cameras. Integration times of (le) 50 msec 
have been demonstrated with both the intensified and 
un-intensified versions. 3 refs., 16 figs. 


157,536 

N91-24213/1/GAR PC A03/MF A01 
Samuel Neaman Inst. for Advanced Studies in Science 
and Technology, Haifa (Israel). 

Sekirat Efsharuyot Nitzul Hachalal Lematarot Ezra- 
chiyot —s of the Possibilities for Exploiting 
Space for Civil Ob) ). 

Progress Report, Nov. 1986 - Mar. 1987. 
E. Golod. cApr 87, 43p ITN-90-85017 
Text in Hebrew. 


A survey was carried out of the possibilities for the 
technological exploitation of space for civilian objec- 
tives. It covered the uses of space for material proc- 
essing under conditions of vacuum and microgravity, 
communications via satellites and navigation and 
earth-observation systems. Emphasized were the im- 
portance and significance of activities in the space 
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field to the international economic and industrial sys- 
tems. Civilian activities in space in various countries 
were examined. The main conclusions of the survey 
were: (1) Civilian space operations worldwide have 
great economic and industrial significance, which is 
not confined to those countries with direct connections 

ith these operations; (2) In the coming decades the 
influence of space activities on the level of world tech- 
nology will be comparable with that of the aviation in- 
dustry in the 40’s and 50’s; (3) Space operations are 
very expensive and force international cooperation in 
order to support the outlays; and (4) In all countries in 
which space activities are organized, the activities are 
organized by bre networks, either directly by 
government departments or by governmental authori- 
ties subordinate to government departments. 


157,537 

N91-24218/0/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Debris/ice/TPS Assessment and Photographic 
Analysis for Shuttle Mission STS-37. 

G. N. Katnik, S. A. Higginbotham, and J. B. Davis. 
Apr 91, 163p NAS 1.15:103818, NASA-TM-103818 
Original Contains Color Illustrations. 


A debris/Ice/TPS assessment and photographic anal- 

is was conducted for Space Shuttle Mission STS-37. 

bris inspections of the flight elements and launch 
pad were performed before and after launch. Ice/frost 
conditions on the External Tank were assessed by the 
use of computer programs, nomographs, and infrared 
scanner data during cryogenic loading of the vehicle 
followed by on-pad visual inspection. High speed pho- 
tography of launch was analyzed to identify ice/debris 
sources and evaluate potential vehicle damage and/or 
inflight anomalies. The debris/Ice/TPS conditions and 
photographic analysis of Mission STS-37 are docu- 
mented, along with their overall effect on the Space 
Shuttle Program. 


157,538 
N91-24387/3/GAR 
(Order as N91-24365/9/GAR, PC A12/MF 
A02) 


Arizona Univ., Tucson. 

— of a Figure-of-Merit for Space Mis- 
ons. 

B. Preiss, T. Pan, and K. Ramohaili. Apr 91, 6p 

In Its NASA Space Engineering Research Center for 

Utilization of Local Planetary Resources 6 p. 


The concept of a quantitative figure-of-merit (FOM) to 
evaluate different and competing options for space 
missions is further developed. Over six hundred indi- 
vidual factors are considered. These range from mis- 
sion orbital mechanics to in-situ resource utilization 
(ISRU/ISMU) plants. The program utilizes a commer- 
cial software package for synthesis and visual display; 
the details are completely developed in-house. Histori- 
cal FOM’s are derived for successful space missions 
such as the Surveyor, Voyager, Apollo, etc. A cost 
FOM is also mentioned. The bulk of this work is devot- 
ed to one specific example of Mars Sample Return 
(MSR). The program is flexible enough to accommo- 
date a variety of evolving technologies. Initial results 
show that the FOM for sample return is a function of 
the mass returned to LEO, and that missions utilizing 
ISRU/ISMU are far more cost effective than those that 
rely on all earth-transported resources. 


157,539 
N91-24605/8/GAR 
(Order as N91-24603/3/GAR, PC A15/MF 
02 


) 
Spar Aerospace Ltd., Toronto (Ontario). Advanced 
Technological Systems Group. 
System Requirements and Design Features of 
= Station Remote Manipulator System Mecha- 
nisms. 
R. Kumar, and R. Hayes. May 91, 16p 
In _" 25TH Aerospace Mechanisms Symposium 
p 15-30. 


The Space Station Remote Manipulator System 
(SSRMS) is a long robotic arm for handling large ob- 
jects/payloads on the International Space Station 
Freedom. The mechanical components of the SSRMS 
include seven joints, two latching end effectors (LEEs), 
and two boom assemblies. The joints and LEEs are 
complex aerospace mechanisms. The system require- 
ments and design features of these mechanisms are 
presented. All seven joints of the SSRMS have identi- 
cal functional performance. The two LEES are identi- 
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cal. This feature allows either end of the SSRMS to be 
used as tip or base. As compared to the end effector of 
the Shuttle Remote Manipulator System, the LEE has 
a latch and umbilical mechanism in addition to the 
snare and rigidize mechanisms. The latches increase 
the interface preload and allow large payloads (up to 
116,000 Kg) to be handled. The umbilical connectors 

rovide power, data, and video signal transfer capabil- 
ity to/from the SSRMS. 


157,540 
N91-24622/3/GAR 
(Order as N91-24603/3/GAR, PC A15/ME 
02) 


Contraves Italiana, Rome. 
SMA Applications in an Innovative Multishot De- 
“ou Mechanism. 

. Stella, G. Pedrazzoli, G. Secci, and C. Portelli. 


ag | 91, 16p 
In JPL, the 25TH Aerospace Mechanisms Symposium 
p 275-290. 


An innovative Deployment and Retraction hinge Mech- 
anism (DARM) in the frame of a technological program 
is examined. The mechanism includes two restraint/ 
release devices, which enable it to be stable in its 
stowed or deployed position while sustaining all asso- 
ciated loads, and to carry its payload by remote com- 
mand. The main characteristics of the DARM are as 
follows: deployment and retraction movements are 
spring actuated; the available amount of functional se- 
quences is almost unlimited; and no use of electrical 
motors is made. These features were accomplished 
by: the application of a special kinematic scheme to 
the mechanical connection between the spring motor 
and the swivel head arm; and the use of shape 
memory alloys (SMA) actuators for both release and 
spring recharge functions. DARM is thus a mechanism 
which can find many applications in the general space 
scenario of in-orbit maintenance and servicing. In such 
a frame, the DARM typical concept, which has a 
design close to very simple one-shot deployment 
mechanisms, has a good chance to replace existing 
analog machines. Potential items that could be moved 
by DARM are: booms for satellite instruments; antenna 
reflector tips; entire antenna reflectors; and solar 
panels. 


157,541 
N91-24625/6/GAR 

(Order as N91-24603/3/GAR, PC A15/MF 

A02) 


Honeywell, Inc., Minneapolis, MN. 

New Active Virtual Pivot Six-Degree-of-Freedom 
Hand Controller for Aerospace Applications. 

W. C. Marshall, K. M. Radke, R. E. Demers, D. J. 
Lowry, and L. Levitan. May 91, 15p 

In JPL, the 25TH Aerospace Mechanisms Symposium 
P 323-337. 


During 1989 a new six-degree-of-freedom (6-DOF) 
active hand controller concept was designed and con- 
structed based on the concept of a virtual pivot. This 
concept, labeled VPHC, was first demonstrated in a 
1985 study and a patent was issued in 1990. Operator 
control input occurs via a force/torque sensor rigidly 
mounted to the handgrip. Sensed force/torque signals 
are used by microprocessors to generate motor drive 
control for each of six independently controlled motors 
mounted on the three-legged mechanism. The control 
microprocessor uses input biasing and rate-feedback 
motor controllers to generate the sensed feel of virtual 
springs and deadbands found in more conventional 
designs. An important advantage of this design is that 
the location of the virtual pivots, reflective forces and 
torques, breakout force levels, sensed spring rates, 
and operating modes, can be changed simply by 
changing the software. This approach yields an auton- 
omous VPHC that can easily adapt itself to an individ- 
ual operator (by software extension). A proof-of-con- 
cept version has been demonstrated, and further im- 
se are currently being studied and imple- 
mented. 


157,542 
N91-24977/1/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


) 

Boeing Aerospace and Electronics Co., Seattle, WA. 
Migration and Generation of Contaminants from 
Launch Through Recovery: LDEF Case History 
9 ae Only). 

. R. Crutcher, L. S. Nishimura, K. J. Warner, and W. 
W. Wascher. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 7. 


The migration of contaminants to and between Long 
Duration Exposure Facility (LDEF) surfaces reveals 
new information relevant to all future space missions. 
The surface of the LDEF satellite closely paralleled 
over seven meters of the shuttle during one launch 
and one reentry. Transfer of contaminants from the 
shuttle bay to the payload were documented and par- 
tially quantified for both the launch and recovery sepa- 
rately. LDEF carried a load of volatile silicones and hy- 
drocarbons into orbit which were then polymerized by 
UV radiation into tough, dark brown stains on exposed 
surfaces. The distribution of these stains is providing 
new information on deposition mechanisms that 
should be studied on future missions. Electrostatic ef- 
fects, diffusional flow, and effects due to small surface 
temperature differences at the time of UV exposure 
are ye The types of functional groups present 
in the LDEF deposit it nearly identical to stains recov- 
ered from other spacecraft. These stains were remark- 
ably stable in low Earth orbit even with atomic oxygen 
exposure if the amount of silicones present was suffi- 
cient to create a sealing layer of silicon dioxide over 
the dark brown stain beneath. 
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N91-24978/9/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


Boeing Defense and Space Group, Arlington, VA. 
LDEF Contaminants Analysis Data (Abstract Only). 
E. R. Crutcher, K. J. Warner, W. W. Washer, and L. 
S. Nishimura. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 8. 


Modification of surface texture for Ram Facing FEP 
Teflon on the Long Duration Exposure Facility (DEF) 
satellite is documented. Photos of changes in surface 
texture if thermal blanket material with position on tray 
C-08 are presented. Infrared spectra and photographic 
documentation of molecular film deposits on LDEF 
surfaces by location is reported. Results of a survey of 
the functional groups and elemental composition of 
the brown film found widely distributed on the surface 
of LDEF is shown. A partial photographic catalog of 
LDEF particulate contaminants is included. A set of 
photos of particles collected or photographed in place 
on the surface of LDEF is shown. Particle counts and 
surface obscuration data for the LDEF satellite are re- 
ported. The surface data in tabies and charts is pre- 
sented for the LDEF satellite by location. 


157,544 
N91-24979/7/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Organic Contamination of LDEF (Abstract Only). 
G. A. Harvey. Jun 91, 1p 
In Its First LDEF Post-Retrieval Symposium Abstracts 
pg. 


A brown stain of varying thickness was present on 
most of the exterior surface of the retrieved Long Du- 
ration Exposure Facility (.DEF). Tape lifts of Earth-end 
LDEF surfaces taken showed that the surface particle 
cleanliness immediately after retrieval was very good, 
but faint footprints of the tape strips on the tested sur- 
faces indicated a very faint film was removed by the 
tape. Solvent wipes of these surfaces showed that the 
stain was not amenable to standard organic solvent 
removal. Infrared spectra of optical windows from tray 
E5 show that the organic film is hydrocarbon in compo- 
sition, but is not similar to the oil that seeped from tray 
C12. Very dark and heavy deposits of the stain is 
present at openings and vents to the interior of LDEF. 
Heavy brown and blue-green deposits are present in 
the interior of LDEF where sunlight penetrated through 
cracks and vent openings. The exterior of LDEF had 
significant areas painted with a white polyurethane 
paint for thermal control, and almost all of the interior 
was painted with a black polyurethane paint. Brown 
staining is consistent with outgassing of hydrocarbons 
from these paints by rapid solar UV induced polymeri- 
zation of the outgassed hydrocarbons when they hit 
sunlight exposed areas. 


157,545 
N91-24981/3/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


Naval Research Lab., Washington, DC. 





Gamma Radiation Survey of the LDEF Spacecraft 
(Abstract —e 

G. W. Phillips, S. E. King, R. A. August, J. C. Ritter, 
and J. H. Cutchin. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 12. 


The retrieval of the Long Duration Exposure Facility 
(LDEF) spacecraft after nearly 6 years in orbit offered 
a unique opportunity to study the long term buildup of 
induced radioactivity in the variety of materials on 
board. The first complete gamma ray survey was con- 
ducted of a large spacecraft on LDEF shortly after its 
return to Earth. A surprising observation was the large 
Be-7 activity which was seen primarily on the leading 
edge of the satellite, implying that it was picked up by 
LDEF in orbit. This is the first known evidence for ac- 
cretion of a radioactive isotope onto an orbiting space- 
craft. Other isotopes seen during the survey, the 
strongest being Na-22 and Mn-54, are all attributed to 
activation of spacecraft components in orbit. Be-7 is a 
spallation product of cosmic rays on nitrogen and 
oxygen in the upper atmosphere. However, the ob- 
served density is much greater than expected due to 
cosmic ray production in situ. This implies transport of 
Be-7 from much lower altitudes up to the LDEF orbit. 
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N91-24982/1/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01) 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Interactions of Atmospheric Cosmogenic Radion- 
uclides with Spacecraft Surfaces (Abstract Only). 
J. C. Gregory, G. J. Fishman, A. Harmon, T. A. 
Parnell, and G. Herzog. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 13. 


The discovery of the cosmogenic radionuclide Be-7 on 
the front surface of the Long Duration Exposure Facili- 
ty (LDEF) has opened new opportunities to study sev- 
eral unexplored regions of space science. The experi- 
ments have shown that the Be-7 found was concen- 
trated in a thin surface layer of spacecraft material. 
The only reasonable source of the isotope is the at- 
mosphere through which the spacecraft passed. It is 
expected that the uptake of Be in such circumstances 
will depend on the chemical form of the Be and the 
chemical nature of the substrate. It was found that the 
observed concentration of Be-7 does differ between 
metal surfaces and organic surfaces such as PTFE 
(Teflon). It is noted however, that (1) organic surfaces 
are etched by the atomic oxygen found under these 
orbital conditions, and (2) the relative velocity of the 
species is 8 km/s relative to the surface and the inter- 
action chemistry and physics may differ from the norm. 
Be-7 is formed by disintegration of O and N nuclei 
under cosmic ray proton bombardment. Many other 
isotopes are produced by cosmic ray reactions, and 
some of these are suited to measurement by the ex- 
tremely sensitive methods of accelerator mass spec- 
trometry. 
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N91-24987/0/GAR 
(Order as N91-24972/2/GAR, PC -_ MF 
01) 


Massachusetts Inst. of Tech., Cambridge. 

Charged Particle Activation Studies on the Surface 
of LDEF Spacecraft (Abstract Only). 

|. Olmez, F. Burns, and P. L. Sagalyn. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 18. 


High energy proton induced nuclear reaction products 
are examined using seven elements, namely: Al, Si, Ni, 
Co, Zr, Ta, and W. Activities were detected due to Na- 
22 from Al, Co-56 from Ni, Co-58 from Cu, and Y-88 
from Zr re No induced activity was observed in Si, 
Ta, and W, most probably due to the long cooling 
times. Only Zr sample contained a weak Be-7 peak, 
although Ta and W were also located at the leading 
edge of the spacecraft. Gamma rays of individual iso- 
topes were measured using high resolution Ge(Li) 
solid state detector coupled to 4096 multichannel ana- 
lyzer. Activities were calculated for Co-56 (846 keV) 
and Co-57 (122 and 136 keV’s) at the time of the entry 
of the spacecraft and found to be 0.014 + or-c/secg, 
0.018 + or - 0.002 c/sec g, and 0.0024 + or - 0.0007 
c/sec g, respectively. 
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N91-24988/8/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A 


01) 
Westinghouse Savannah River Co., Aiken,SC. 
Gamma Ray rometry of LDEF Sampies at 
SRS (Abstract Only). 
W. G. Winn. Jun 91, 1 
Contract DE-AGO9-898R-1 8035 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 19. 


A total of 31 samples from Long Duration Exposure 
Facility (LDEF), including materials of Al, V, and steel 
trunnions were analyzed by ultralow level gamma 
spectrometry. The study quantified particle induced 
activations of Na-22, Sc-46, Cr-51, Mn-54, Co-56, Co- 
57, Co-58, and Co-60. The samples of trunnion sec- 
tions exhibited increasing activity toward the outer end 
of the trunnion and decreasing activity toward its radial 
center. The trunnion sections did not include an end 
piece that collects noticeable Be-7 on its leading sur- 
face. No significant Be-7 was detected in the samples 
analyzed. The most sensitive analyses were per- 
formed with a 90 pct. efficient HPGe gamma ray detec- 
tor, which is enclosed in a purged active/passive 
active shield. 
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N91-24989/6/GAR 

(Order as N91-24972/2/GAR, PC A07/MF 

A01) 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Charged Particle Let-Spectra Measurements 
Aboard LDEF (Abstract ee - 
|. Csige, E. V. Benton, A. L. Frank, L. A. Frigo, and E. 
R. Benton. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 20. 


The linear energy transfer (LET) spectra of charged 
particles was measured in the 5 to 250 keV/micron 
(water) interval with CR-39 and in the 250 to 1000 
keV/micron (water) interval with polycarbonate plastic 
nuclear track detectors (PNTDs) under different 
shielding depths in the POO06 experiment. The optimal 
processing conditions were determined for both 
PNTDs in relation to the relatively high track densities 
due to the long term exposure in space. The total track 
density was measured over the selected samples, and 
tracks in coincidence on the facing surfaces of two de- 
tector sheets were selected for measuring at the same 
position on each sheet. The Short Range (SR) and Ga- 
lactic Cosmic Ray (GCR) components were measured 
separately. The integral dose and dose rate spectra of 
charged particles are also given. The high LET portion 
of the LET spectra was measured with high statistical 
accuracy. This is a unique result of this experiment due 
to the low flux of this type of particle under typical 
shielding conditions. 
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N91-24990/4/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 


A01) 
Grumman Aerospace Corp., Bethpage, NY. 
Thermoluminescent Dosimeter Measurements and 
Analysis for LDEF Experiment M0006 (Abstract 


ow 
M. C. Stauber, J. Chang, and T. Kantorcik. Jun 91, 


1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 21. 


Glow curve measurements are reported up to 600 C of 
(Thermoluminescent Dosimeter Measurement) TLD- 
100 (LiF) samples deployed on Long Duration Expo- 
sure Facility (.DEF) and retained as ground control. 
Lab exposure simulations are also reported with Co-60 
radiation, low energy light ions and high energy pro- 
tons in an effort to replicate the glow curves, especially 
the high temperature peaks observed in the LDEF TLD 
specimens. The evidence to date clearly shows the 
effect of inflight anneal on the low temperature part of 
the glow curve. It also shows that the high temperature 
part of the glow curve appears due to ion dose deposi- 
tion. Initial correlations between high temperature glow 
peaks and effective LET of the registered dose is 
given. 
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Radiation Calculations and Comparisons with Data 

(Abstract Only). 

T. W. Armstrong, and B. L. Colborn. Jun 91, 1p 
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Marshall Space Flight Center. 


In conjunction with the analysis of data from the Long 
Duration Exposure Facility (LDEF) ionizing radiation 
dosimetry, a calculation program was established to 
aid in data interpretation and to assess the accuracy of 
current radiation environments and effects models for 
future mission applications. Initial estimates of LDEF 
exposure to trapped, galactic, and atmospheric 
(albedo) radiation sources were made, and the radi- 
ation environment (primary and secondary particle 
spectra) and several radiation effects (induced radio- 
activity and dose) for varying amounts of LDEF shield- 
ing were calculated for a simplified LDEF mass model. 
Preliminary comparisons of the calculated results were 
made with the induced radioactivity measurements for 
several LDEF parts and with preliminary dose data 
from several experiments (P0004, P0006, and M0004). 
Predictions were compared with the radioactivity in- 
duced in the aluminum clamps holding the experiment 
trays and in the stainless steel trunnions to test a re- 
cently developed theory of trapped proton anisotropy. 
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LDEF Geometry/Mass Model for Radiation Analy- 
ses (Abstract Only). 

B. L. Colborn, and T. W. Armstrong. Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 23. Sponsored by 
Marshall Space Flight Center. 


A 3-D geometry/mass model of Long Duration Expo- 
sure Facility (DEF) was generated to aid in the inter- 
pretation of ionizing radiation experiments relative to 
the influence of varying shielding distributions around 
the dosimetry, and to allow more definitive calculations 
and comparisons with the measured data. This model 
takes into account the major individual structural mem- 
bers of the LDEF spacecraft, the mass in each experi- 
ment tray, and, for selected trays containing ionizing 
radiation dosimetry, major parts within the tray are 
modeled. The geometry/mass model, together with a 
ray tracing algorithms, was programmed for use both 
as a stand alone code in determining 3-D shielding dis- 
tributions at dosimetry locations, and as a geometry 
pg that can be interfaced with radiation transport 
codes. 
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Radiation Exposure of LDEF: Initial Results (Ab- 
stract Only). 
E. V. Benton, A. L. Frank, E. R. Benton, |. Csige, and 
T. A. Parnell. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 24. 


Initial results from Long Duration Exposure Facility 
(LDEF) include radiation detector measurements from 
four experiments; P0006, P0004, M0004, and A0015. 
The detectors were located on both the leading and 
trailing edges of the orbiter and also at the Earthside 
end. This allowed the directional dependence of the 
incoming radiation to be measured. Total absorbed 
doses from thermoluminescent detectors (TLDs) veri- 
fied the predicted spatial east-west dose dependence 
of a factor of approx. 2.5, due to trapped proton anisot- 
ropy in the South Atlantic Anomaly (SAA). On the trail- 
ing edge of the orbiter, a ra of doses from 664 to 
291 rad were measured under nominal shielding of 
0.42 to 8.45 g/sq cm. A second set of detectors near 
this locations results are also given. On the leading 
edge, doses of 258 to 210 rad were found under 
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shielding of 1.25 to 2.48 g/sq cm. Initial charged parti- 
cle LET (linear energy transfer) spectra, fluxes, doses, 
and dose equivalents, for LET in H2O greater than or 
= 5 keV/micron, were measured with plastic nuclear 
track detectors located in the four experiments. Also, 
preliminary data on low energy neutrons were obtained 
from detectors containing (6)LIF foils. 
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Dublin Inst. for Advanced Studies (Ireland). 

LDEF Ultra Heavy Cosmic Ray Experiment (Ab- 
stract Only). 

D. Osullivan, A. Thompson, J. Bosch, R. Keegan, 
and K. Wenzel. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 25. 


The Long Duration Exposure Facility (LDEF) Ultra 
Heavy Cosmic Ray Experiment (UHCRE) used 16 side 
viewing LDEF trays giving a total geometry factor for 
high energy cosmic rays of 30 sq m sr. The total expo- 
sure factor was 170 sq m sr y. The experiment is based 
on a modular array of 192 solid state nuclear track de- 
tector stacks, mounted in sets of 4 pressure vessels (3 
experiment tray). The extended duration of the LDEF 
mission has resulted in a Fang enhanced potential 
scientific yield from the UHCRE. Initial scanning results 
indicate that at least 2000 cosmic ray nuclei with Z 
reater than 65 were collected, including the world’s 
rst statistically significant sample of actinides. Post- 
flight work to date and the current status of the experi- 
ment are reviewed. Provisional results from analysis of 
preflight and postflight calibrations are presented. 
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Experiment (Abstract Only). 
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In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 26. 


The Heavy lons In Space (HIIS) experiment is intended 
to provide a deep survey of intensely ionizing particles 
in low earth orbit. Intensely ionizing particles produce 
pep event effects in microelectronic components 
and are now recognized as the principal cause of 
spacecraft anomalies. These particles also make an 
important contribution to radiation doses. Besides the 
practical applications, HIIS data will be used to study 
several important scientific questions. By measuring 
heavy ions that stop in HIIS, the anomalous compo- 
nent of cosmic rays can be studied, evidence can be 
searched for of heavy ions trapped in the earth’s mag- 
netic field and by comparing HISS data with observa- 
tions from outside the magnetosphere, the mean ionic 
charge state can be determined of solar energetic par- 
ticles. HIIS will also record relativistic ultraheavy galac- 
tic cosmic rays. Their elemental composition will be 
measured from tin to uranium. Results are presented 
on the elemental resolution for stopping heavy ions 
and relativistic heavy ions. 
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Kiel Univ. (Germany, F.R.). Inst. fuer Reine und 
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Heavy lon Measurement on LDEF (Abstract Only). 
R. Beaujean, D. Jonathal, and W. Enge. Jun 91, ip 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 27. 


The Kiel Long Duration Exposure Facility (.DEF) ex- 
periment M0002, mounted on experiment tray E6, was 
designed to measure the heavy ion environment by 
means of CR-39 plastic solid state track detectors. 
The detector stack with a size of 40x34x4.5 cu cm was 
exposed in vacuum covered by thermal protection foils 
with a total thickness of approx. 14 mg/sq cm. After 
etching small samples of the detector foils tracks with 
Z greater than or = 6 could be easily detected on a 
background of small etch pits, which were probably 
produced by secondaries from proton interactions. 
The LDEF orientation with respect to the magnetic 
field lines within the South Atlantic Anomaly (SAA) is 
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expected to be constant during the mission. Therefore, 
the azimuth angle distribution was measured on the 
detector foils for low energy stopping particles. All de- 
tected arrival directions are close to a plane perpen- 
dicular to the magnetic field line of -20 deg declination 
and -40 deg inclination at location 34 deg W and 27 
deg S. Together with the steep energy spectrum, this 
spatial distribution close to the mirror plane in the SAA 
is an evidence that heavy ions were detected from a 
radiation belt population. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Summary of lonizing Radiation Analysis on the 
Long Duration Exposure Facility (Abstract Only). 

T. A. Parnell. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 28. 


The lonizing Radiation Special Investigation Group 
(IRSIG) for the Long Duration Exposure Facility (LDEF) 
was established to perform radiation measurements 
and analysis not planned in the original experiments, 
and to assure availability of LDEF analysis results in a 
form useful to future missions. The IRSIG has orga- 
nized extensive induced radioactivity measurements 
throughout LDEF, and a comprehensive program to 
compare the LDEF radiation measurements to values 
calculated using environment models. The activities 
and present status of the Group is described. The ion- 
izing radiation results presented is summarized. 


157,558 
N91-24998/7/GAR 

(Order as N91-24972/2/GAR, PC — 

01 

National Aeronautics and Space Administration, 
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Impact Experiment (Abstract Only). 
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The distribution around the Long Duration Exposure 
Facility (LDEF) of 532 large craters in the Al plates 
from the Meteoroid and Space Debris Impact Experi- 
ment (S0001) is discussed along with 74 additional 
large craters in Al plates donated to the Meteoroid and 
Debris Special Investigation Group by other LDEF ex- 
perimenters. The craters are 0.5 mm in diameter and 
larger. Crater shape is discussed. The number of cra- 
ters and their distribution around the spacecraft are 
compared with values predicted with models of the 
meteoroid environment and the manmade orbital 
debris environment. 


157,559 
N91-24999/5/GAR 

(Order as N91-24972/2/GAR, PC OD 

1 
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(France). 
Study of Meteoroid Impact Craters on Various Ma- 
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a. “a Stacked Detectors (AO 138-2) (Abstract 
nly). 

J. C. Mandeville. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 31. 


Part of the Long Duration Exposure Facility (LDEF) 
tray allocated to French experiments, known as FRE- 
COPA payload, was devoted to the study of dust parti- 
cles. Two passive experiments were flown: one com- 
posed of a set of _ and metallic samples and one 
composed of multilayer thin foils detectors. In addition 
to these experiments, a broad variety of materials were 
exposed to the bombardment of microparticles and 
provide more data. Thick target — comprises 
selected metallic (Al, Au, Cu, W, Stainless Steel) 250 
microns thick and glass surfaces 1.5 mm thick. Crater 
size distribution from these thick target experiments 
enable, with the aid of lab calibrations by solid particle 
accelerators, the evaluation of the incident microparti- 
cle flux in the near earth environment. The aim of the 
multiple foil penetration and collection experiment is 
primarily to study. the feasibility of multilayer thin film 
detectors acting as energy sorters in order to collect 
micrometeoroids, if not in their original shape, at least 


as ‘breakup’ fragments suitable for chemical analysis. 
Foil thicknesses range from 0.75 to 5 microns of Al. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
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Meteoroid/Space Debris Impacts on MSFC LDEF 
Experiments (Abstract Only) by M. Finckenor. 

M. Finckenor. Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 32. 


The numerous meteoroid and space debris impacts 
found on AO171, AO034, S0069, and other MSFC ex- 
periments are examined. Besides those impacts found 
by the Meteoroid and Debris Special Investigative 
Group at KSC, numerous impacts of less than 0.5 mm 
were found and photographed. The flux and size distri- 
bution of impacts are presented as well as EDS analy- 
sis of impact residue. Emphasis is on oe of 
impacts in the various materials, including graphite/ 
epoxy composites, polymeric materials, optical coat- 
ings, thin films, and solar cells. 
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Meteoroid/Space Debris Impacts on MSFC LDEF 
Experiments, (Abstract Only) by J. M. Zwiener. 

J. M. Zwiener. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 33. 


A number of unusual effects are presented that were 
observed on the TCSE test samples, front cover, and 
structural components. These include induced UV flu- 
orescence in some materials, the migration and degra- 
dation of KRS-5 materials, atomic oxygen (AO), and 
contaminant texturing and discoloration, and meteor- 
oid and debris impacts. These effects and their causes 
are discussed. 
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Foil Perforation Particulate Impact Records on 
LDEF MAP AO023: Incident Mass Distributions 
(Abstract Only). 
J. A. M. Mcdonnell, and K. Sullivan. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 34. 


An array of multiple foils varying from 1.5 to 3.0 mi- 
crons exposed on Long Duration Exposure Facility’s 
(LEDF’s) geocentrically stabilized exposure platform 
provides perforation distributions which relate to par- 
ticulate flux mass distributions and impact velocity in 
LDEF’s orbital reference frame. The application of 
physical modeling enables a preliminary separation 
into orbital and interplanetary components, both of 
which have differing velocities and hence penetration 
effectiveness. Thin foil hypervelocity calibration data 
and parametric penetration formulae developed to 
relate target hole diameter to projectile dimensions are 
critically examined and a new formula offered for the 
ballistic limit situation. Incorporating projectile density, 
target density, and target strength and dimensional 
scaling from submicron particulates to centimeter 
scale data, it contrast very significantly with previous 
formulae in the interpretation of space impact data. 
Perforation flux distributions for the leading, trailing, 
and space pointing faces and associated mass distri- 
butions for the two populations are presented. 
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Meteoroid and Orbital Debris Record of the Long 
Duration Exposure Facility (Abstract Only). 

M. Zolensky, T. H. See, C. G. Simon, M. K. 
Allbrooks, and D. R. Atkinson. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 35. 


The Long Duration Exposure Facility (LDEF) was re- 
covered in January 1990 following 5.7 years exposure 
of approx. 130 square meters of surface area in low- 
Earth orbit (250-179 miles). Kennedy Space Center ac- 
quired data are currently being reduced to yield accu- 
rate impact crater depths and diameters. Presented 
here is a preliminary accounting of the impact record 
based on the approx. 15.4 square meter surface area 
of LDEF’s 6061-T6 aluminum frame, which was ex- 
posed in 26 different directions. 
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Particulate Impacts on the Uhcre Cosmic Ray Ex- 
periment Teflon Covers: The Esa Programme (Ab- 
stract Only). 

J. A. M. Mcdonnell, M. T. Paley, T. J. Stevenson, A. 
Thompson, and D. Osullivan. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 36. 


The optical scanning equipment at the University of 
Kent Unit for Space Science consists of a 102.5 by 
42.5 cm computer controlled motorized stage which 
has a reproduction accuracy of 30 microns over the 
entire area. This is used with an optical microscope 
connected to two charge coupled device video cam- 
eras which can be used to obtain stereo color images 
of any features found. A coordinate system can be de- 
fined on each cover by means of two or more refer- 
ence marks which allow a feature to be located using 
different equipment such as a scanning electron mi- 
croscope, providing two known marks can be found. 
By using back illumination, penetrating features can be 
found automatically, and their sizes, circularity, and po- 
sitions logged for later revisiting either on the optical 
system or using a scanning electron microscope. 
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Washington Univ., St. Louis, MO. McDonnell Center 
for the Space Sciences. 

SIMS Analysis of Extended Impact Features on 
LDEF Experiment (Abstract Only). 

S. Amari, J. Foote, E. K. Jessberger, C. Simon, and 
F. J. Stadermann. Jun 91, 1p 
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Retrieval Symposium Abstracts p 38. 


Discussed here are the first Secondary lon Mass 
Spectroscopy (SIMS) analysis of projectile material de- 
posited in extended impact features on Ge wafers from 
the trailing edge. Although most capture cells lost their 
plastic film covers, they contain extended impact fea- 
tures that apparently were produced by high velocity 
impacts when the plastic foils were still intact. Detailed 
optical scanning of all bare capture cells from the trail- 
ing edge revealed more than 100 impacts. Fifty-eight 
were selected by scanning electron microscope (SEM) 
inspection as prime candidates for SIMS analysis. Pre- 
liminary SIMS measurements were made on 15 im- 
pacts. More than half showed substantial enhance- 
ments of Mg, Al, Si, Ca, and Fe in the impact region, 
indicating micrometeorites as the projectiles. 
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Surfaces (Abstract Only). 
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Retrieval Symposium Abstracts p 39. 


Hypervelocity impact features on several of the elec- 
tro-active dust sensors utilized in the Interplanetary 
Dust Experiment (IDE) were subjected to elemental 
analysis using an ion microprobe. The negatively 


biased dust sensor surfaces acted as ion traps for ca- 
tions produced in the plasma plumes of impacting par- 
ticles. Impactor residue surrounds most impact fea- 
tures to two or three feature diameters. After etching 
away a layer of carbonaceous/silicaceous surface 
contamination, low mass resolution elemental survey 
scans are used to tentatively identify the presence of 
impactor debris. High mass resolution two-dimensional 
elemental maps and three dimensional depth profiling 
of the feature and surrounding area show the distribu- 
tion and relative composition of the debris. The loca- 
tion of these sensors on the six primary Long Duration 
Exposure Facility (.DEF) sides provides a unique op- 
portunity to further define the debris environment. Re- 
searchers applied the same techniques to impact and 
contaminant features on a set of ultra-pure, highly pol- 
ished single crystal germanium wafer witness plates 
that were mounted on row 12 and exposed to the envi- 
ronment during the entire mission. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

LDEF Impact Craters Formed by Carbon-Rich Im- 
pactors (Abstract Only). 

T. E. Bunch, F. R. Dibrozolo, R. H. Fleming, D. W. 
Harris, and D. E. Brownlee. Jun 91, ip 
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Two small craters (number 74, 119 microns, and 
number 31, 158 microns in diameter) with depth to di- 
ameter ratios of about 0.59 and 0.8, respectively, were 
found in Al from the Long Duration Exposure Facility 
(LDEF) experiment tray A11EOOF). Both craters have 
residues concentrated in the crater bottoms, along the 
walls, and on top of the overturned rims. Low voltage 
scanning electron electron microscopy, Auger electron 
spectroscopy, time of flight secondary ion mass spec- 
troscopy and energy dispersive x-ray spectroscopy 
were used to obtain high resolution imagery and ele- 
mental analysis. Analyses indicate that the impactor 
for both craters was carbon-rich, as the residues con- 
tain mostly C. Silicon, S, and F in low concentrations 
are present on the Al surface away from the craters 
and may be, in part, contaminants. 
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IDE Spatio-Temporal Impact Fluxes and High 
Time-Resolution Studies of Multi-impact Events 
and Long-Lived Debris Clouds (Abstract Only). 

J. D. Mulholland, S. F. Singer, J. P. Oliver, J. L. 
Weinberg, and W. J. Cooke. Jun 91, 1p 
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During the first 12 months of the Long Duration Expo- 
sure Facility (LDEF) mission, the Interplanetary Dust 
Experiment (IDE) recorded over 15,000 total impacts 
on six orthogonal faces with a time resolution on the 
order of 15 to 20 seconds. When combined with the 
orbital data and the stabilized configuration of the 
spacecraft, this permits a detailed analysis of the 
micro-particulate environment. The functional status of 
each of the 459 detectors was monitored every 2.4 
hours, and post-flight analyses of these data has now 
permitted an evaluation of the effective active detec- 
tion area as a function of time, panel by panel and sep- 
arately for the two sensitivity levels. Thus, total im- 
pacts were transformed into areal fluxes, and are pre- 
sented here for the first time. Also discussed are possi- 
ble effects of these fluxes on previously announced 
results: apparent debris events, meteor stream detec- 
tions, and beta meteoroids in observationally signifi- 
cant numbers. 
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Dynamic (Computer) Modelling of the Particulate 
Environment: Transformations from the LDEF Ref- 
erence Ae to Decode Geocentric and inter- 


planetary : 

J. A. M. Medonnell, and K. Sullivan. Jun 91, 1 
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Retrieval Symposium Abstracts p 42. 


The Long Duration Exposure Facility’s impact signa- 
ture record and the size frequency distribution of cra- 
ters and perforations offers a unique record of environ- 
mental data referenced conveniently to the geocentric 
reference frame. Chemical analysis of residues can 


bital distributions and geocentrically unbounded inter- 
planetary source distributions. This is applied to the foil 
and crater penetration records in the Ram (E), Trailing 
(W), and Space Pointing directions to offer the means 
of decoding the records. It shows that the mix of the 
components is size it. Parametric forms of 
the modelling transformations are presented for the or- 
bital and unbound populations. 
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Since the Long Duration Exposure Facility was gravity 
gradient stabilized and did not rotate, the directional 
dependence of the flux can be easily distinguished. 
During the deintegration of LDEF, all impact features 
larger than 0.5 mm into aluminum were documented 
for diameters and locations. In addition, all diameters 
and locations of all impact features larger than 0.3 mm 
into Scheldah! G411500 thermal control blankets were 
also documented. This data, with additional in- 
formation collected from LDEF materials archived at 
NASA Johnson Space Center (JSC) on smaller fea- 
tures, will be compared with current meteoroid and 
debris models. This comparison will provide a valida- 
tion of the models and will identify discrepancies be- 
tween the models and the data. 
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Because of spacecraft motion, a much higher flux of 
meteoroids is expected to strike the leading (apex) sur- 
face of a spacecraft than is expected to strike the trail- 
ing (antapex) surface. The ratio of fluxes (apex to anta- 
pex) depends on the velocity distribution of meteoroids 
entering the Earth’s atmosphere. The ratio ranges 
from 5.7 to 9.2 at constant meteoroid mass for the 
three velocity distributions examined. The velocity of 
impact is also greater, on average, on the apex surface 
than on the antapex surface, and the impacts tend to 
be more normal to the surface. This means that the 
meteoroids that make a crater of a given diameter are 
less massive than that strike the antapex sur- 
face. These effects further increase the apex-antapex 
abundance ratio at constant crater diameter compared 
to that at constant mass. For craters 100 microns in 
diameter on 6061 T6 aluminum on the Long Duration 
Exposure Facility, the ratios obtained on various sur- 
faces are given in tabular form. 
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M and D Progress Report: Laboratory Simula- 
tions of LDEF impact Features (Abstract Only). 

F. Horz, R. P. Bernhard, T. H. See, D. R. Atkinson, 
and M. K. Allbrooks. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 45 


Reported here are impact simulations into pure Teflon 
and aluminum targets. These experiments will allow 
first order interpretations of impact features on the 
Long Duration Exposure Facility (_DEF), and they will 
serve as guides for dedicated experiments that employ 
the real LDEF blankets, both unexposed and exposed, 
for a refined understanding of the Long Duration Expo- 
sure Facility’s collisional environment. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Preliminary Micrometeoroid and Debris Effects on 
LDEF Thermal Control Surfaces (Abstract —_ 
M. K. Allbrooks, D. R. Atkinson, T. H. See, and F. 
Horz. Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 45B. 


Thermal control surfaces on the Long Duration Expo- 
sure Facility (.DEF) were exposed to 5.75 years of 
low-Earth orbit environments. Since LDEF was gravity 
gradient stabilized and directionally stable, the effects 
of each of the environments can be distinguished via 
changes in material responses to hypervelocity im- 
pacts. The extent of these effects are being visually 
and microscopically characterized using thermal con- 
trol surfaces archived at Johnson Space Center in 
order to determine the the relationship between envi- 
ronment exposure and resulting ring sizes, delamina- 
tion areas, and penetration diameters. The character- 
ization of these affected areas will provide spacecraft 
system designers with the information they require to 
determine degradation of thermal control systems 
during satellite lifetimes. 
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Boeing Aerospace and Electronics Co., Seattle, WA. 
Atomic Oxygen and Ultraviolet Radiation Mission 
Total Exposures for LDEF Experiments (Abstract 


Tt 

R. J. Bourassa, J. R. Gillis, and K. W. Rousslang. 
Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 48. 


An analytical treatment of the effect of thermal molec- 
ular velocity on spacecraft atomic oxygen (AO) flux is 
presented. The analysis leads to a closed form equa- 
tion that incorporates the effect of atmospheric tem- 
perature, number density, spacecraft velocity, and inci- 
dence angle on AO flux. The effects of atmospheric 
rotation, solar activity, and geomagnetic index on AO 
flux are also included on the computer model. Data de- 
veloped with the model are presented for the Long Du- 
ration Exposure Facility (DEF). The results incorpo- 
rate variations in the defining environmental and orbital 
parameters of the spacecraft over its six year orbital 
flight. Cumulative ultraviolet solar and albedo expo- 
sures were calculated . 
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Army Materials Technology Lab., Watertown, MA. 
Measurement of the 018 to 016 Isotope Ratio for 
Characterizing Oxide Surface Layers on LDEF 
Samples (Abstract Only). 

P. L. Sagalyn. Jun 91, ip 
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Calculations indicate that measurement of the O-16 to 
O-18 isotope ratio in oxide layers formed on the sur- 
faces of the Long Duration Exposure Facility (L.DEF) 
samples would provide a powerful tool for distinguish- 
ing between layers formed at high altitudes and layers 
formed at low altitudes, as for example during the re- 
trieval of a satellite. In principle, this ratio may be used 
to date the formation of the oxide layers. 
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LEO Space Environmental Effects: TRW LDEF Ex- 
yg Trays (Abstract Only). 

. K. Blakkolb, J. Y. Yaung, L. E. Ryan, and W. 
Taylor. Jun 91, 1p 
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Retrieval Symposium Abstracts p 57. 


Comprised of twe identical trays, the TRW Long Dura- 
tion Exposure Facility (DEF) experiment (A0054) pro- 
vided a unique opportunity to study long term space 
environmental effects on a variety of materials ex- 
posed to two different space environments. The lead- 
ing edge tray saw micrometeors and anthropogenic 
space debris, ultraviolet radiation, and energetic 
atomic oxygen. In contrast, the trailing edge tray was 
exposed to ultraviolet and micrometeors but saw rela- 
tively little, if any, space debris fluence and no energet- 
ic atomic oxygen. The striking difference in appear- 
ance of the two experimental trays is directly attributa- 
ble to the nonuniformity of the space environment 
about the LDEF. It is estimated that the majority of the 
erosion to the Kapton polyimide dielectric material oc- 
curred during the last month on orbit due to the sharply 
nonlinear increase in atomic oxygen number density 
as orbital altitude decayed over the life of the mission. 
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) 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Interactions of Atomic Oxygen with Material Sur- 
faces in Low Earth Orbit: Preliminary Results from 
Ege A0114 (Abstract yon 
J. C. ogee. L. Christl, G. N. Raikar, J. J. Weimer, 
and R. Wiser. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 58. 


The University of Alabama at Huntsville atomic oxygen 
experiment consisted of two trays of 64 one inch diam- 
eter solid samples. One tray was placed on the leading 
edge and one on the trailing edge of the spacecraft. 
Half of each sample was covered to provide a control. 
Thus it was intended that the effects of atomic oxygen 
and solar ultraviolet radiation on the surface properties 
of each material could be distinguised from each other 
and from the effects of aging. Sixteen of the samples 
were placed on a thermally isolated plate of highly pol- 
ished aluminum, while the main plate was coated with 
the thermal control coating S13-GLO. Though the ex- 
periment was entirely passive, it was hoped that the 
effects of thermal activation might be observed, if 
present. The plates were expected to stabilize at tem- 
peratures differing by 20 to 30 C. The experiment also 
carried a device to measure the spacecraft altitude 
and several oxygen atom reflectometers which have 
not been analyzed to date. The samples included thin 
films of metals Os, Ir, Pt, Ni, W, Mo, and Al coated onto 
fused silica optical flats; metal carbides (WC, SiC), 
solid carbons of various types, eight polymers and 
some other coatings of various types. 
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R. rf Linton, and J. M. Reynolds. Jun 91, iB 
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The passive Long Duration Exposure Facility (LDEF) 
Experiment A0034, Atomic Oxygen Simulated Out- 
gassing, consisted of two identical one-sixth tray mod- 
ules, exposing selected thermal control coatings to 
atomic oxygen and the combined space environment 
on the leading edge and, for reference, to the relative 
wake environment on the trailing edge. Optical mirrors 
were included adjacent to the thermal coatings for 
deposition of outgassing products. Ultraviolet grade 
windows and metal covers were provided for addition- 


al assessment of the effects of the various environ- 
mental factors. Preliminary results indicate that orbital 
atomic oxygen is both a degrading and a optically re- 
storative factor in the thermo-optical properties of se- 
lected thermal coatings. There is evidence of more 
severe optical degradation on collector mirrors adja- 
cent to coatings that were exposed to the RAM-im- 
pinging atomic oxygen. This evidence of atomic 
oxygen stimulated outgassing is discussed in relation 
to alternative factors that could affect degradation. 
The general effects of the space environment on the 
pon a hardware as well as the specimens are dis- 
cussed. 
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1) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Atomic —_ Undercutting of LDEF Aluminized 
Kapton Multilayer Insulation (Abstract Only). 
K. K. Degroh. Jun 91, 1p 
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Atomic oxygen undercutting is a potential threat to vul- 
nerable spacecraft materials which have been shield- 
ed with an atomic oxygen protective coating. This is 
due to atomic oxygen attack of oxidizable materials at 
the point of microscopic defects in the protective coat- 
ings which occur during fabrication and handling, or 
from micrometeoroid and debris bombardment in 
space. An aluminized Kapton multilayer insulation 
sample which was flown on the leading edge of the 
Long Duration Exposure Facility (.DEF) was used to 
study low Earth orbit (LEO) directed ram oxygen un- 
dercutting. Cracks in the aluminized coatings around 
the vent holes provided excellent locations for evalua- 
tion of atomic oxygen undercutting. The undercutting 
profiles were compared to Monte Carlo models which 
predict LEO ram atomic oxygen attack. The shape of 
the undercurrent profile was found to vary with crack 
width, which is proportional to the number of atomic 
oxygen atoms entering the crack. The resulting atomic 
oxygen undercut profiles which occurred on LDEF indi- 
cated wide undercut cavities in spite of the fixed ram 
orientation. Potential causes of the observed under- 
cutting profiles will be presented. Implications of the 
undercutting profiles relevant to Space Station Free- 
dom will also be discussed. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Preliminary Results for LDEF/HEPP Thermal Con- 
trol Samples. 

Abstract Only. 

L. Kauder. Jun 91, 1p 
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Sixty-five one inch by twelve inch strips of Kapton 
coated with various black paints, clear coatings, and 
thin film oxides were placed at three locations on the 
Long Duration Exposure Facility. Two sets were flown 
in the ram direction on top of the MLI blanket of the 
Cascade Variable Conductance Heat Pipe Experiment. 
Two other sets were flown on top of the MLI blanket of 
the Low Temperature Heat Pipe Experiment perpen- 
dicular to the ram direction. The last thirteen samples 
were taped to the perimeter of the HEPP power tray on 
the space end of the satellite. The solar absorptance 
and normai emittance measurements made on the 52 
remaining samples are presented, as well as data on 
the above mentioned samples. 
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ce Environmental Effects on Siilvered Teflon 
Thermal Control Surfaces (Abstract Only). 
C. S. Hemminger, W. K. Stuckey, and J. C. Uht. Jun 
91, 1p 
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Cumulative space environment effects on Ag/fluorin- 
ated ethylene propylene (FEP) were a function of ex- 





sure orientation. Samples from nineteen silvered 
eflon (Ag/FEP) thermal control surfaces recovered 
from the Long Duration Exposure Facility (L.DEF) were 
analyzed to determine changes in this material as a 
function of position on the spacecraft. Although solar 
absorptance and infrared emittance of measured ther- 
mal blanket specimens are relatively unchanged from 
control specimen values, significant changes in sur- 
face morphology, composition and chemistry were ob- 
served. Researchers hypothesize that the FEP sur- 
faces on LDEF were degraded by ultraviolet radiation 
exposure at all orientations, but that the damaged ma- 
terial had been removed by erosion from the blankets 
exposed to atomic oxygen flux and that contamination 
ps masking the damage on trays flanking the trailing 
ge. 
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Results of Examination of Silvered Teflon from the 
Duration Exposure Facility (Abstract Only). 
K. W. Roussiang, E. R. Crutcher, and H. G. Pippin. 
Jun 91, 1p 
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Pieces of silvered Teflon thermal control blanket from 
seventeen locations on the Long Duration Exposure 
Facility (LDEF) were studied. Results of the measure- 
ments of surface texturing, and mechanical, electrical 
and thermal properties are presented. Photos of the 
blankets, scanning electron microscope pictures, infra- 
red spectra, and surface analysis results are present- 
ed. Contamination issues relative to performance of 
the blankets are discussed. The variation in measured 
— are reported as a function of exposure con- 
itions. 


157,583 
N91-25033/2/GAR 
(Order as N91-24972/2/GAR, PC weal +3 
01 


European Space Research and Technology Centre, 
Noordwijk (Netherlands). 

Preliminary investigations into Uhcre Thermal 
Control Materials (Abstract Only). 

F. Levadou, M. Froggatt, M. Rott, and E. Schneider. 
Jun 91, 1p 
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An overview is given of the initial work which has been 
done in the European Space Research and Technolo- 
gy Center (ESTEC) Materials and Processes Division 
to evaluate the effect of space environment on the 
thermal blankets of the Ultra-Heavy Cosmic Ray 
Nuclei Experiment (UHCRE). Also, an account is given 
of the simulation of the impacts of micrometeoroids 
and space debris in a spare flight thermal blanket by 
poe oe of plasma gun and light gas gun acceleration 
acilities. 


157,584 
N91-25064/7/GAR 
(Order as N91-24972/2/GAR, PC — 


) 
TRW, Inc., Redondo Beach, CA. Space and Technolo- 


Group. 
PDEF $P-Hvde Post-Flight Data on Spacecraft 
Leakage Current and Discharge (Abstract Only). 
J. Y. Yaung, W. C. Wong, B. K. Blakkolb, and L. E. 
Ryan. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 98. 


Two identical SP-HVDE (Space Plasma-High Voltage 
Drainage Experiment) trays were designed and fabri- 
cated and were flown in the NASA LDEF in the LEO 
environment. The trays were placed with one near the 
leading edge and one near the trailing edge, and inves- 
tigation was performed to compare the environmental 
interactions on the dielectric samples of the two trays. 
The original objective was successfully achieved by 
measuring the first in-flight long term average leakage 
current through 156 coulometers. Less than 5 percent 
anomalous behavior of the coulometers were found in 
the post flight analysis. 
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- Mcintosh, and P. J. Brennan. Jun 91, 1 
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The flight test results are discussed obtained with the 
Heat Pipe Experiment Package (HEPP). The HEPP 
was designed to demonstrate the performance of an 
ethane constant conductance heat pipe (CCHP) and 
an ethane heat pipe diode in microgravity. These heat 
pipes have a nominal operating temperature rai of 
140 to 250 K. Also, included in the HEPP is a 
Change Material (PCM) canister which provides tem- 
perature stability through melting and freezing of the n- 
heptane PCM. A comparison of pre-flight, flight, and 
post-flight thermal performance is also presented. 
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A Variable Conductance Heat Pipe Experiment 
(CVCHPE) was successfully flown onboard the LDEF 
and demonstrated temperature control better than 
+/- 0.3 C during 50 days of on-orbit data collection in 
a widely varying external environment. The experiment 
used two series connected, dry reservoir variable con- 
ductance heat pipes which require no electrical power 
for operation. The heat pipes used a central artery 
oS with ammonia working fluid and nitrogen con- 
trol gas. 
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LDEF Active Optical System Components Experi- 
ment (Abstract Only). 
M. D. Blue. Jun 91, 1p 
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A preliminary report on the Active Optical System 
Components Experiment is presented. This experi- 
ment contained 136 components in a six-inch deep 
tray including lasers, infrared detectors and arrays, ul- 
traviolet light detectors, light-emitting diodes, a light 
modulator, flash lamps, optical filters, glasses, and 
samples of surface finishes. The experimental results 
for those component characteristics appear as much 
related to the passage of time as to the effects of the 
space environment, but organic materials and ex- 
treme-infrared reflectivity of black paints show unex- 
pected changes. 
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National Aeronautics and Space Administration, 
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Effects of Long-Duration Exposure on Optical 
System Components (Abstract Only). 
G. A. Harvey. Jun 91, 1p 
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The optical materials and UV detectors experiment 
(SOO50-1) was a set of 18 optical windows, filters, and 
ultraviolet detectors. The optical specimens were all 
retrieved in excellent condition. No delamination or 
blistering of the filters occurred. No discoloration of the 
optical window materials occurred, but the MgF2 
window did experience roughing. The most notable 
degradation of the optics were the —— of an or- 
ganic film on the exposed surfaces. The film absorp- 
tion was measured using a Fourier transform infrared 
spectrometer and a UV spectrometer. The 6 percent 
absorption at 3.4 microns corresponds to about 100 
mgm/sq ft of organic film. The UV absorption was 
almost 100 percent at 200 nm and about 50 percent at 
380 nm. 
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Effect of re on infrared 
Detectors (Abstract Only). 
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p 107. 


Twenty pyroelectric type infrared detectors were flown 
onboard the Long Duration Exposure Facility (LDEF). 
The detector chips were of three different pyroelectric 
materials: lithium-tantalate, strontium-barium-niobate, 
and triglycine-sulfide. The experiment was passive; no 
measurements were taken during the flight. Perform- 
ance of the detectors was measured before and after 
flight. Postflight measurements revealed that detec- 
tors made of lithium-tantalate and strontium-barium- 
niobate suffered no measureable loss in performance. 
Detectors made of triglycine-sulfide suffered complete 
loss of performance, so did the control samples of 
the same material. Repoling of the triglycine-sulfide 
failed to revive the detectors. 
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Experiments on the the Long Duration Exposure Facili- 
ty involving the study of the behavior of diffraction grat- 
ings, ruled replica, holographic, and ion etched mas- 
ters with a long exposure to the space environment are 
discussed. To separate the metallic coatings compart- 
ment, some mirrors were added to the experiment. In 
order to be free from grating senescence on ground, 
one set of reference compounds was stored. Two sets 
of compounds were loaded, exposed, and shaded 
typed, in order to differentiate vacuum influences and 
sun illumination, cosmic dust, and radiation inci- 
dences. The investigation of possible damages was 
operated according to the fundamental triple point of 
view of wavefront flatness, absolute efficiency, and 
Stray light level. 
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Several multilayer coated mirror designs developed for 
potential space applications were tested on the Long 
Duration Exposure Facility (LDEF) along with single 
layer witness coatings deposited on fused silica and a 
coated CaF2 window. Performance requirements in- 
cluded high mirror reflectivity, low a ition, low scat- 
ter, environmental durability, and radiation hardness. 
The a were selected in — tests using 
combi electron, proton, and simulated solar UV ra- 
diation. The purpose of the space test was to validate 
the above test results and determine the effects of 
atomic oxygen and contamination on mirror perform- 
ance. 


157,592 


N91-25080/3/GAR 
(Order as N91-24972/2/GAR, PC ec MF 


01) 
Jet Propulsion Lab., Pasadena, CA. 
LDEF Fiber Optic Exposure Experiment (Abstract 


re 

A. R. Johnston, L. A. Bergman, and R. Hartmayer. 
Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 114. 


October 15, 1991 363 





SPACE TECHNOLOGY 
Astronautics 


Ten fiber optic cable samples of different types were 
exposed in low Earth orbit for over 5.5 years on the 
Long Duration Exposure Facility (DEF). Four of the 
samples were mounted externally, and the sesamin. 
six were internal, under approximately .5 gc/sq m of 
aluminum. The experiment was recovered in January 
of 1990, and laboratory evaluation of the effects of the 
exposure has continued since. An increase in loss, 
presumed to be from radiation darkening, aging effects 
on polymer materials used in cabling, unique contami- 
nation effects on connector terminations, and micro- 
meteoroid impacts were observed on some of the 
samples. In addition, the dependence of sami = loss 
was measured as a function of temperature before and 
after the flight. All cable samples were functional, and 
the best exhibited no measurable change in perform- 
ance, indicating that conventional fiber optic cables 
can perform satisfactorily in spacecraft. rimental 
results obtained to date will be presented and dis- 
cussed. ; 
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A brief overview of the analysis performed on WL Ex- 
periment number 701 is presented, highlighting the 
successful operation of the first know active fiber optic 
links orbited in space. Four operating fiber optic links 
were exposed to the space environment for a period 
exceeding five years, situated aboard and external to 
the Long Duration Exposure Facility (.DEF). Despite 
the prolonged space exposure to radiation, wide tem- 
perature extremums, atomic oxygen interactions, and 
micrometeorite and debris impacts, the optical data 
links performed well within specification limits. Early 
Phillips Laboratory tests and analyses performed on 
the experiment and its recovered magnetic tape data 
strongly indicate that fiber optic application in space 
will have a high success rate. 
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Quartz resonators fabricated from two different grades 
of quartz material and selected for their susceptibility 
to radiation damage as determined by transmission 
electron microscopy (TEM), were tested prior to the 
LDEF flight. These resonators were then flown on the 
LDEF mission where they were exposed to the radi- 
ation environment of low Earth orbit. Post-flight tests 
were then conducted to determine any differences in 
resonator performance caused by the space expo- 
sure. Results of the TEM analysis of the quartz materi- 
al and preflight and postflight measurements of the 
flight resonators and of the space and ground based 
control resonators are presented. Further planned 
work on the TEM analysis of the quartz materials will 
also be outlined. 
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The overall objective is to evaluate the effect of the 
space environment on Kapton films considered for the 
Grumman space based radar (SBR) phased-array an- 
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tenna. The most striking result is the overall good con- 
dition of the Kapton antenna planes and Kapton ten- 
sile specimens. This is largely attributable to the orien- 
tation of the Kapton (parallel and flush on the space 
end) and the stability of the LDEF in orbit. Results on 
elongation and mechanical properties of the plain and 
fiberglass reinforced Kapton will be described. Stress- 
dependent permanent deformation and some reduc- 
tions in strain to failure were observed. Physical prop- 
erty testing of the materials is in progress. Electronic 
data acquisition and memory systems appeared to op- 
erate correctly, but functional tests were not yet per- 
formed. An evaluation of the high voltage-plasma 
interaction data is underway. Some minor systems 

anomalies (e.g., fastener sheared during removal, 
strong odor inside electronics container) were noted. 
Other observations such as radiation, contamination, 
impacts, and orientation features of atomic oxygen 
erosion are reported. 
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Following the Long Duration Exposure — (LDEF), 
the Systems Special Investigation Group (SIG) was in- 
volved in a considerable amount of testing of mechani- 
cal hardware flown on the LDEF. The primary objec- 
tives were to determine the effects of the long term 
exposure on: (1) mechanisms employed both on the 
LDEF or as part of individual experiments; (2) structur- 
al components; and (3) fasteners. Results of testin 
the following LDEF hardware are presented: LDE 
structure, fasteners, trunnions, end support beam, en- 
vironment exposure control cannisters, motors, and lu- 
bricants. A limited discussion of PI test results is in- 
cluded. The lessons learned are discussed along with 
the future activities of the System SIG. 
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In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 121. 


Spacecraft mechanisms are required to operate in the 
space environment for extended periods of time. A sig- 
nificant concern to the spacecraft designer is the pos- 
sibility of metal to metal coldwelding or significant in- 
creases in friction. Coldwelding can occur between 
atomically clean metal surfaces when carefully pre- 
pared in a vacuum chamber on earth. The question is 
whether coldwelding occurs in orbit service conditions. 
The results of the System Special Investigation 
Group’s (SIG’s) investigation into whether coldwelding 
had occurred on any Long Duration Exposure Facility 
(LDEF) hardware are presented. The results of a litera- 
ture search into — ground based anomalies is 
also presented. Results show that even though there 
have been no documented on-orbit coldwelding relat- 
ed failures, precautions should be taken to ensure that 
coldwelding does not occur in the space environment 
and that seizure does not occur in the prelaunch or 
launch environment. 
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Retrieval Symposium Abstracts p 122. 


The thermal control surfaces experiment (TCSE) was 
the most complex hardware system aboard the Long 
Duration Exposure Facility (.DEF). The TCSE system 
consists of a scanning spectroreflectometer that 
measured test samples mounted on a rotatable carou- 
sel assembly. A microprocessor based data system 
controlled all aspects of TCSE system operation. 
Power was provided by four primary batteries. Flight 
measurement and housekeeping data were stored on 


a tape recorder for postflight analysis. The TCSE is a 
microcosm of complex electro-optical payloads being 
developed by NASA, DoD, and the aerospace commu- 
nity. The TCSE provides valuable data on the perform- 
ance of these systems in space. The TCSE flight 
system and its excellent performance on the LDEF 
mission are described. A few operational anomalies 
were encountered and are discussed. Initial post-flight 
tests show that the TCSE system remains functional 
although some degradation in the optical measure- 
ments were observed. The results of these tests are 
also presented. 
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(Abstract Only). 
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Retrieval Symposium Abstracts p 123. 


d’Etudes Spatiales, 


The unexpected duration for the flight of the Long Du- 
ration Exposure Facility (LDEF) conducted CNES to 
create a special investigation group in order to analyze 
all the materials and systems which compose the 
French Cooperative Payload (FRECOPA) except the 
experiments especially prepared for the flight. The 
FRECOPA tray was on the trailing face (V-) of the 
LDEF and protected from the atomic oxygen flux 
during all the flight. However, the solar irradiation was 
very important with solar flux quite perpendicular to the 
experiment once an orbit. There was also a good 
vacuum environment. The objectives are to test the ef- 
fects of the combined space environment on materials 
and components like: structure, thermal control coat- 
ings and blankets, electronic unit, motors, and me- 
chanical fixtures. When the LDEF returned to Kennedy 
Space Center, a visual inspection showed the very 
good behavior of the materials used and it was noted 
that the three mechanisms to open and close the ex- 
periment canisters worked completely. Many impacts 
of micrometeoroids or space debris on the structure 
and on the thermal protections were observed. After 
FRECOPA was brought back to Toulouse, many tests 
were performed and include: working order tests, me- 
chanical tests (tension), optical and electronic micros- 
copy (SEM), surface analysis (ESCA, SIMS, RBS, 
AUGER, etc.), thermal analysis, pressure measure- 
ments, and gas analysis (outgassing tests). The results 
of these experiments are discussed. 
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Results of the TTF-TCNA- and the Calcium Carbon- 
ate-Crystallization on the Long Duration Exposure 
Facility (Abstract oNly). 

K. F. Nielsen, and M. D. Lind. Jun 91, 1p 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 128. 


Experiment AO139A on the Long Duration Exposure 
Facility (DEF) carried four large containers into orbit 
for five years with crystal growth solutions for lead sul- 
fide, calcium carbonate, and tetra thiafulvalene- tetra 
cyanoquino methane (TTF-TCNQ). The LDEF was in 
excellent condition after the long orbital stay, and al- 
though the temperature data was lost, the experiment 
program had been working since the valves in all con- 
tainers were opened. All four experiments produced 
crystals; however, they were of varying quality. The 
calcium carbonate crystals had the best appearance. 
The TTF-TCNQ crystals were packed together near 
the valve openings of the container. When taken apart, 
the single crystals showed some unusual morphologi- 
cal properties. X-ray investigations as well as conduc- 
tivity measurements on the long duration space grown 
TTF-TCNQ crystals are presented, and pictures of the 
calcium carbonate are shown. Comparisons are made 
with previous space solution growth experiments on 
the European Spacelab Mission and the Apollo-Soyuz 
Test Project. 
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International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
bang ee by Department of Energy, Washing- 
‘on, DC. 


On July 20, 1989, the President of the United States 
announced a new direction for the US Space Program. 
The new Space Exploration Initiative (SEl) is intended 
to emplace a permanent base on the Lunar surface 
and a manned outpost on the Mars surface by 2019. In 
order to achieve this ambitious challenge, new, inno- 
vative and robust technologies will have to be devel- 
oped to support crew operations. Nuclear power and 
propulsion have been recognized as technologies that 
are at least mission enhancing and, in some scenarios, 
mission enabling. Because of the extreme operating 
conditions present in a nuclear rocket core, accurate 
modeling of the rocket will require cross section data 
sets which do not currently exist. In order to success- 
fully achieve the goals of the SEI, major obstacles in- 
herent in long duration space travel will have to be 
overcome. One of these obstacles is the radiation en- 
vironment to which the astronauts will be exposed. In 
general, an unshielded crew will be exposed to roughly 
one REM per week in free space. For missions to 
Mars, the total dose could exceed more than one-half 
the total allowed lifetime level. Shielding of the crew 
may be possible, but accurate assessments of shield 
composition and thickness are critical if shield masses 
are to be kept at acceptable levels. In addition, the 
entire ship design may be altered by the differential 
neutron production by heavy ions (Galactic Cosmic 
Rays) incident on ship structures. The components of 
the radiation environment, current modeling capability 
and envisioned experiments will be discussed. 
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In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 29 p. 


The kinetics and the mechanism of reduction of syn- 
thetic ilmenite by hydrogen in the temperature range of 
807 to 1014 C were investigated. At temperatures 
below 876 C, the temporal profiles of conversion have 
a sigmoidal shape and indicate the presence of three 
different stages (induction, acceleration, and decelera- 
tion) during the reduction reaction. The apparent acti- 
vation energy for the reaction is 22.3 kcal/mole, 
whereas the intrinsic activation energy is 16.9 kcal/ 
mole. Scanning electron microscopy and energy dis- 
persive x-ray analyses show that the diffusion of Fe 
product away from the reaction front and through the 
TiO2 phase, followed by the nucleation and growth of 
a separate Fe phase is an important step affecting the 
process kinetics. X-ray diffraction and wavelength dis- 
persive x-ray results indicate that the TiO2 can be re- 
duced to lower oxides of titanium at temperatures 
higher than 876 C. 
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One of the most important commodities lacking in the 
moon is free oxygen which is required for life and used 
extensively for propellent. Free oxygen, however, can 
be obtained by liberating it from the oxides and sili- 
cates that form the lunar rocks and regolith. Ilmenite 
(FeTiO3) is considered one of the leading candidates 
for production of oxygen because it can be reduced 
with a reasonable amount of energy and it is an abun- 
dant mineral in the lunar regolith and many mare ba- 


salts. In order to obtain oxygen from ilmenite, a 
method must be developed to beneficiate ilmenite 
from lunar material. Two possible techniques are elec- 
trostatic or magnetic methods. Both methods have 
complications because lunar ilmenite completely lacks 
Fe(3 +). Magnetic methods were tested on eucrite me- 
teorites, which are a good chemical simulant for low Ti 
mare basalts. The ilmenite by in the experiments 
were always very low and the eucrite had to be 
crushed to »ox. These data suggest that magnetic 
separation of ilmenite from fine grain lunar basalts 
would not be cost effective. Presently, experiments are 
being performed with electrostatic separators, and 
lunar regolith is being waited for so that simulants do 
not have to be employed. 
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The utilization of a cold or nonequilibrium plasma in 
chlorination processing is discussed. Titanium dioxide 
(TiO2) was successfully chlorinated at temperatures 
between 700 and 900 C without the aid of carbon. In 
addition to these initial experiments, a technique was 
developed for determining the temperature of a speci- 
men in a plasma. Development of that technique has 
required evaluating the emissivity of TiO2, ZrO2, and 
FeOTiO2 and analyzing the specimen temperature in a 
plasma as a function of both power absorbed by the 
plasma and the pressure of the plasma. The mass 
spectrometer was also calibrated with TiCl4 and CCi4 
vapor. 
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A technique for photo generation of radicals is dis- 
cussed that can be used in the recovery of oxygen and 
metals from extraterrestrial resources. The concept 
behind this work was to examine methods whereby 
radicals can be generated and used in the processing 
of refractory materials. In that regard, the focus is on 
the use of sunlight. Sunlight provides useful energy for 
processing in the forms of both thermal and quantum 
energy. A number of experiments were conducted in 
the chlorination of metals with and without the aid of 
UV and near UV light. The results of some of those 
experiments are discussed. 
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ing of Lunar Soil. 
R. O. Colson, and L. A. Haskin. Apr 91, 11p 
In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 11 
p. 
Oxygen, present in abundance in nearly all lunar mate- 
rials, can theoretically be extracted by molten silicate 
electrolysis from any known lunar rock. Derivation of 
oxygen by this method has been amply demonstrated 
experimentally in silicate melts of a variety of composi- 
tions. This work can be divided into three categories: 
(1) measurement of solubilities of metals (atomic) in 
silicate melts; (2) electrolysis experiments under vari- 
ous conditions of temperature, container material, 
electrode configuration, current density, melt composi- 
tion, and sample mass (100 to 2000 mg) measuring 
energy required and character of resulting products; 
and (3) theoretical assessment of compositional re- 
quirements for steady state operations of an electroly- 
sis cell. 
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R. Keller, and K. T. Larimer. Apr 91, 8p 
In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 8 p. 


To produce oxygen from lunar resources, it may be 
feasible to melt and electrolyze local silicate ores. This 
possibility was explored experimentally with 

sized melts of appropriate compositions. Platinum 
electrodes were employed at a melt temperature of 
1425 C. When silicon components of the melt were 
reduced, the platinum cathode degraded rapidly, 
which prompted the substitution of a graphite cathode 
substrate. Discrete particles containing iron or titanium 
were found in the solidified electrolyte after three 
hours of electrolysis. Electrolyte conductivities did not 
decrease substantially, but the escape of gas bubbles, 
in some cases, appeared to be hindered by high vis- 
cosity of the melt. 
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T. T. Meek. Apr 91, 10p 
In Arizona Univ., NASA Space Engineering Research 
Center for Utilization of Local Planetary Resources 10 
p. 


The objective is to develop a better understanding of 
the thermal shock properties of lunar regolith sintered 
using 2.45 GHz electromagnetic radiation and to do a 
preliminary study into the recovery of bound hydrogen 
in lunar soil heated using 2.45 GHz radiation. During 
the first phase of this work, lunar simulant material was 
used to test whether or not microhardness data could 
be used to infer thermal shock resistance and later 
actual lunar regolith was used. Results are included on 
the lunar regolith since this is of primary concern and 
not the simulant results. They were similar, however. 
The second phase investigated the recovery of hydro- 
gen from lunar regolith and results indicate that micro- 
wave heating of lunar regolith may be a good method 
for recovery of bound gases in the regolith. 
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A breadboard oxygen plant to process anaerobic 
carbon dioxide is designed and constructed; the objec- 
tive is not only to produce a key propellant component 
extraterrestrially, but also to develop the important 
technologies that are necessary for a success*.! oper- 
ation of in-situ materials utilization hardware. The solid 
electrolytic cells are supplied to specifications by an 
established vendor. The cell thermal control, electrical 
control, and flow control are installed after detailed de- 
signs. Extensive data are obtained that characterize 
the operation of the plant as the input parameters are 
varied. The initial mass, energy, and volume-needs 
provide the input to a figure-of-merit software program 
to calculate the impact of various candidate technol- 
ogies upon the overall mission. The desirability of stud- 
ies on storage and high-density propellants is shown. 
This task dovetails into other tasks that are evaluating 
alternative cell materials, catalysis for compactness, 
and smart sensors for effective control. 
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Thermal Analysis, Optimization and Design of a 
Martian Oxygen Production Plant. 

V. A. lyer, and K. R. Sridhar. Apr 91, 12p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 12 p. 


The objective is to optimally design the thermal com- 
ponents of a system that uses carbon dioxide (CO2) 
from the Martian atmosphere to produce oxygen (O2) 
for spacecraft propulsion and/or life-support. Carbon 
dioxide is thermally decomposed into carbon monox- 
ide (CO) and O2 followed by the electrochemical sepa- 
ration of O2. The design of the overall system and its 
various individual components depends on, among 
other things, the fraction of the stoichiometric yield of 
O2 that can be realized in the system and the tempera- 
ture of operation of the electrochemical separation 
membrane. The analysis indicates that a substantial 
reduction could be obtained in the mass and power 
requirements of the system if the unreacted CO2 were 
to be recycled. The concepts of an optimum tempera- 
ture of the zirconia cell and impracticality of plant oper- 
ation at low cell efficiencies are also discussed. The 
design of the thermal equipment is such that the mass 
and power requirements of the individual components 
and of the overall system are optimized. 


157,611 
N91-24376/6/GAR 
(Order as N91-24365/9/GAR, PC A12/MF 
A02) 
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Issues on the Production and Electrochemical 
Separation of Oxygen from Carbon Dioxide. 

P. Kaloupis, and K. R. Sridhar. Apr 91, 15p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 15 p. 


There is considerable interest in in-situ propellant 
manufacturing on the moon and Mars. One of the con- 
cepts of oxygen production that is being actively pur- 
sued is the processing of atmospheric carbon dioxide 
on Mars to produce oxygen by means of thermal de- 
composition and electrochemical separation. The key 
component of such a production facility is the electro- 
chemical separation cell that filters out the oxygen 
from the gas mixture of carbon dioxide, carbon monox- 
ide, and oxygen. Efficient design of the separation cell 
and the selection of electrolyte and electrode materi- 
als of superior performance for the cell would translate 
to significant reduction in the power requirement and 
the mass of the production facility. The objective is to 
develop the technology required to produce the cells 
in-house and test various electrolyte and electrode 
materials systematically until the optimal combination 
is found. An effective technique was developed for the 
fabrication of disk shaped cells. Zirconia and Ceria 
cells were made in-house. Complete modules of the 
electrochemical ceil and housings were designed, fab- 
ricated, and tested. 
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Compression of Martian Atmosphere for Produc- 
tion of Oxygen. 
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The compression of CO2 from the Martian atmosphere 
for production of O2 via an electrochemical cell is ad- 


dressed. Design specifications call for an oxygen pro- 
duction rate of 10 kg per day and for compression of 
50 times that mass of CO2. Those specifications re- 
quire a compression rate of over 770 cfm at standard 
Martian temperature and pressure (SMTP). Much of 
the CO2 being compressed represents waste, unless it 
can be recycled. Recycling can reduce the volume of 
gas that must be compressed to 40 cfm at SMTP. That 
volume reduction represents significant mass savings 
in the compressor, heating equipment, filters, and 
energy source. Successful recycle of the gas requires 
separation of CO (produced in the electrochemical 
cell) from CO2, N2, and Ar found in the Martian atmos- 
phere. That aspect was the focus of this work. 
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Arizona Univ., Tucson. 

Dehydration Kinetics of Talc at 1 Bar. 

J. page oe 3 and K. Bose. Apr 91, 14p 

In Its NASA Space Engineering Research Center for 
Utilization of Local Planetary Resources 14 p. 


Experimental results on the dehydration kinetics of 
talc, which is likely to be a major potential resource for 
water and hydrogen in carbonaceous chondrites, is 
presented. The rate of dehydration of an essentially 
pure Mg-end member natural talc, 
(Mg(.99)Fe(.01))3Si4010(OH)2, was studied by meas- 
uring in situ weight change under isothermal condition 
at 1 bar as a function of time in the temperature range 
775 to 985 C. The grain size of the starting material 
was 0.7 to 1 micron. It was found that the data up to 50 
to 60 percent dehydration can be fitted by an equation 
of the form alpha = exp(-Kt(exp n)), where alpha is the 
weight fraction of talc remaining, K is a rate constant 
and nis a numerical constant for a given temperature. 
For any set of isothermal data, there is a major change 
in the value of n for larger dehydration. For up to ap- 
proximately 50 percent dehydration, all rate constants 
can be described by an Arrheniun relation with an acti- 
vation energy of 432 (+/- 30) kJ/mol; n has a nearly 
constant value of 0.54 between 775 and 875 C, but 
increases almost linearly according to n = -10.77 + 
0.012T C at T greater than or equal to 875 C. 
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The mineral ilmenite (FeTiO3) was found in abundance 
in lunar mare soils returned during the Apollo project. 
Lunar ilmenite often contains greater than 50 weight- 
percent titanium dioxide (TiO2), and is a primary poten- 
tial resource for oxygen and other raw materials to 
supply future lunar bases. Chemical and spectroscopic 
analysis of the returned lunar soils produced an empiri- 
cal function that relates the spectral reflectance ratio 
at 400 and 560 nm to the weight percent abundance of 
TiO2. This allowed mapping of the lunar TiO2 distribu- 
tion using telescopic vidicon multispectral imaging 
from the ground; however, the time variant photomet- 
ric response of the vidicon detectors produced abun- 
dance uncertainties of at least 2 to 5 percent. Since 
that time, solid-state charge-coupled device (CCD) de- 
tector technology capable of much improved photo- 
metric response has become available. An investiga- 
tion of the lunar TiO2 distribution was carried out utiliz- 
ing groundbased telescopic CCD multispectral image- 
ry and spectroscopy. The work was approached in 
phases to develop optimum technique based upon ini- 
tial results. The goal is to achieve the best possible 
TiO2 abundance maps from the ground as a precursor 
to lunar orbiter and robotic sample return missions, 
and to produce a better idea of the peak abundances 
of TiO2 for benefaction studies. These phases and the 
results are summarized. 
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The overall aim is to provide base technology for an 
automated vision system for on-board interpretation of 
geophysical data. Curing the first year’s work, it was 
demonstrated that geophysical data can be treated as 
patterns and interpreted using single neural networks. 
Current research is developing an integrated vision 
system comprising neural networks, algorithmic pre- 
processing, and expert knowledge. This system is to 
be tested incrementally using synthetic geophysical 
patterns, laboratory generated geophysical patterns, 
and fieid geophysical patterns. 
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This is a multicomponent, multidisciplinary project 
whose overall objective is to build an integrated data- 
base, simulation, visualization, and optimization 
system for the proposed oxygen manufacturing plant 
on Mars. Specifically, the system allows users to enter 
physical description, engineering, and connectivity 
data through a uniform, user-friendly interface and 
stores the data in formats compatible with other soft- 
ware also developed as part of this project. These 
latter components include: (1) programs to simulate 
the behavior of various parts of the plant in Martian 
conditions; (2) an animation program which, in differ- 
ent modes, provides visual feedback to designers and 
researchers about the location of and temperature dis- 
tribution among components as well as heat, mass, 
and data flow through the plant as it operates in differ- 
ent scenarios; (3) a control program to investigate the 
stability and response of the system under different 
disturbance conditions; and (4) an optimization pro- 
gram to maximize or minimize various criteria as the 
system evolves into its final design. All components of 
the system are interconnected so that changes en- 
pe through one component are reflected in the 
others. 
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Modeling, Simulation, and Control of an Extrater- 
restrial Oxygen Production Plant. 

L. Schooley, F. Cellier, B. Zeigler, A. Doser, and G. 
Farrenkopf. Apr 91, 6p 
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The immediate objective is the development of a new 
methodology for simulation of process plants used to 
produce oxygen and/or other useful materials from 
local planetary resources. Computer communication, 
artificial intelligence, smart sensors, and distributed 
control algorithms are being developed and imple- 
mented so that the simulation or an actual plant can be 
controlled from a remote location. The ultimate result 
of this research will provide the capability for teleoper- 
ation of such process plants which may be located on 
Mars, Luna, an asteroid, or other objects in space. A 
very useful near-term result will be the creation of an 
interactive design tool, which can be used to create 
and optimize the process/plant design and the control 
strategy. This will also provide a vivid, graphic demon- 
stration mechanism to convey the results of other re- 
searchers to the sponsor. 


157,618 
N91-24604/1/GAR 

(Order as N91-24603/3/GAR, PC A15/MF 

A02) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
CETA Truck and EVA Restraint System. 
D. C. Beals, and W. R. Merson. May 91, 14p 
In JPL, the 25TH Aerospace Mechanisms Symposium 
p 1-14. 


The Crew Equipment Translation Aid (CETA) experi- 
ment is an extravehicular activity (EVA) Space Trans- 
portation System (STS) based flight experiment which 
will explore various modes of transporting astronauts 
and light equipment for Space Station Freedom (SSF). 
The basic elements of CETA are: (1) two 25 foot long 
sections of monorail, which will be EVA assembled in 
the STS cargo bay to become a single 50 ft. rail called 
the track; (2) a wheeled baseplate called the truck 
which rolls along the track and can accept three cart 
concepts; and (3) the three carts which are designated 
manual, electric, and mechanical. The three carts 
serve as the astronaut restraint and locornotive inter- 
faces with the track. The manual cart is powered by 
the astronaut grasping the track’s handrail and pulling 





himself along. The electric cart is operated by an astro- 
naut turning a generator which powers the electric 
motor and drives the cart. The mechanical cart is 
driven by a Bendix type transmission and is similar in 
concept to a man-propelled railroad cart. During 
launch and landing, the truck is attached to the de- 
loyable track by means of EVA removable restraint 
Its and held in position by a system of retractable 
shims. These shims are positioned on the exterior of 
the rail for launch and landing and rotate out of the way 
for the duration of the experiment. The shims are held 
in position by strips of Velcro nap, which rub against 
the sides of the shim and exert a tailored force. The 
amount of force required to rotate the shims was a 
major EVA concern, along with operational repeatabi- 
lity and extreme temperature effects. The restraint 
system was tested in a thermal-vac and vibration envi- 
ronment and was shown to meet all of the initial design 
requirements. Using 4 inputs from the astronauts 
who will perform the EVA, CETA evolved through an 
iterative design process and represented a coopera- 
tive effort. 


157,619 
N91-24610/8/GAR 

(Order as N91-24603/3/GAR, PC A15/MF 
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) 
Ball Aerospace Systems Group, Boulder, CO. Electro- 
Optics and Cryogenics Div. 
Pointing/Roll Mechanism for the Ultraviolet Cor- 
onagraph Spectrometer. 
M. A. Ostaszewski, and L. J. Guy. May 91, 13p 
In Pit ge 25TH Aerospace Mechanisms Symposium 
p 93-105. 


A pointing/roll mechanism for the Ultraviolet Corona- 
graph Spectrometer (UVCS) is presented along with a 
description of the mechanism control algorithm. The 
mechanism, operating in space, will position the 2.1 
meter long, 0.7 meter diameter UVCS instrument in 
pitch and yaw, within a 54 arc-minute half angle cone, 
and will also allow it to rotate + or - 179.75 deg. After 
considerable design effort, an optimum mechanical 
solution was achieved, which meets all scientific re- 
quirements as well as weight, volume, and power 
budgets. Evolution of the mechanism is presented 
along with the design status. 


157,620 
N91-24611/6/GAR 
(Order as N91-24603/3/GAR, PC AIS/MF 


Ball Aerospace Systems Group, Boulder, CO. Electro- 
Optics and Cryogenics Div. 

SIRTF/IRS Cryogenic Grating Drive Mechanism 
(Arc Second Positioning at 4 K). 

M. J. Kubitschek. May 91, 18p 

In JPL, the 25TH Aerospace Mechanisms Symposium 
p 107-124. 


The requirements, design, and test results of a gratin 
drive mechanism for the Infrared Spectrograph (RS) 
science instrument on the proposed superfluid helium- 
cooled Space Infrared Telescope Facility (SIRTF) are 
described. The IRS grating drive mechanism, tested in 
the fall of 1989, satisfied all performance requirements 
in vacuum at 4 K. Measured mechanism performance 
included: 1.4 arc sec root-mean-square (rms) error po- 
sitioning resolution; 2.2 arc sec rms position repeatabi- 
lity error, less than 10 millijoules/deg dissipated 
power; and 170 deg angular range of travel. Mecha- 
nisms that precisely position optical elements at very 
low cryogenic temperatures (at/below 4 K) are vital to 
the operating success of a number of proposed infra- 
red scientific instruments like those in SIRTF. 


157,621 
N91-24612/4/GAR 

(Order as N91-24603/3/GAR, PC —— 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 
Development of a Relatchable Cover Mechanism 
for a Cryogenic IR-Sensor. 
R. Birner, G. Lange, M. Roth, and A. Voit. May 91, 
10; 
In SPL, the 25TH Aerospace Mechanisms Symposium 
p 125-134. 


A cover mechanism for use on the Infrared Back- 
ground Signature Survey (IBSS) cryostat was devel- 
oped. The IBSS IR-instrument is scheduled for STS 
launch in early 1991 as a payload of the Shuttle Pay- 
load Satellite (SPS) 2. The cover is hinged, with a mo- 
torized rope drive. During ground processing, launch, 


entry, and landing, the cryostat, which houses the IR- 
instrument, is required to be a sealed vacuum tight 
container for cooling purposes and contamination pre- 
vention. When on orbit, the cover is opened to provide 
an unobstructed field of view for the IR-instrument. A 
positive seal is accomplished through the use of latch 
mechanism. The cover and the latch are driven by a 
common redundant actuator consisting of dc motors, 
spur gears, and a differential . Hall probe limit 
switches and position sensors (rotary variable trans- 
former) are used to determine the position of the cover 
and the latch. The cover mechanism was successfully 
qualified for thermal vacuum (-25 to 35 C), acoustic 
noise, vibration (6 Gs sine, 9.7 G RMS) and life cycles. 
Constricting requirements, mechanical and electronic 
control design, specific design details, test results of 
functional performance, and environmental and life 
tests are described. 


157,622 
N91-24613/2/GAR 

(Order as N91-24603/3/GAR, PC AI8/ME 

02 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Synchronous Chopper Mechanism for Use at 
Cc perature. 

C. Hakun, A. Tyler, and C. Dekramer. May 91, 16p 

In JPL, the 25TH Aerospace Mechanisms Symposium 
p 135-150. 


A mechanically resonant synchronous chopper mech- 
anism is described for use at cryogenic temperatures. 
The mechanism is a critical optical component of the 
Diffuse Infrared Background Experiment (DIRBE) and 
has been operating on orbit without incident since Nov. 
1989. The requirements, electromechanical design, 
and testing of the mechanism are described. A 
scription of the problems encountered and solutions 
implemented during the development of the mecha- 
nism is provided. Finally, a modified chopper design, 
which incorporated lessons learned and that has sev- 
= oe over the flight chopper design, is of- 
ered. 


157,623 
N91-24614/0/GAR 

(Order as N91-24603/3/GAR, PC aD 
Mullard Space Science Lab., Dorking (England). 
Cryogenic Mechanisms for Scanning and inter- 
change of the Fabry-Perot interferometers in the 
ISO Long Wavelength Spectrometer. 
G. R. Davis, |. Furniss, T. J. Patrick, R. C. Sidey, and 
W. A. Towlson. May 91, 9p 
In JPL, the 25TH Aerospace Mechanisms Symposium 
p 151-159. 


The Infrared Space Observatory (ISO) is an ESA cor- 
nerstone mission for infrared astronomy. Schedules 
for launch in 1993, its four scientific instruments will 
provide unprecedented sensitivity and spectral resolu- 
tion at wavelengths which are inaccessible using 
ground-based techniques. One of these, the Long 
Wavelength Spectrometer (LWS), will operate in the 
45 to 180 micron region (Emery et. al., 1985) and fea- 
tures two Fabry-Perot interferometers mounted on an 
interchange mechanism. The entire payload module of 
the spacecraft, comprising the 60 cm telescope and 
the four focal plane instruments, is maintained at 2 to 4 
K by an onboard supply of liquid helium. The mechani- 
cal design and testing of the cryogenic interferometer 
and interchange mechanisms are described. 


157,624 

N91-24972/2/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. ee os Research Center. 

First LDEF Post-Retrieval Symposium Abstracts. 
A. S. Levine. Jun 91, 145p NAS 1.55:10072, NASA- 
CP-10072 

Symposium Held in Kissimmee, FL, 2-8 Jun. 1991. 


No abstract available. 
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157,625 
AD-A236 406/5/GAR PC A07/MF A01 
Total Army Personnel Agency (Provisional), Alexan- 
dria, VA. 


157,628 


SPACE TECHNOLOGY 
Manned Spacecraft 


Hypersonic Aerospace Vehicle Leading E 
Cooling Using Heat Pipe, Transpiration and Fike 
Cooling Techniques. 

Doctoral thesis. 

J. M. Modlin. Jun 91, 132p 


An investigation was conducted to determine the fea- 
sibility of using liquid metal heat pipe, transpiration and 
film cooling techniques to cool vehicle 
leading edge structures exposed to severe, transient 
—— flight aerodynamic heating environments. 
A finite difference, numerical cooling model was devel- 
applied to an aerospaceplane wing leading 

section and to a scramjet inlet section. It was 
—— that these cooling techniques are feasi- 

le. 


157,626 

AD-A236 556/7/GAR PC A09/MF A02 
Aerojet Propulsion Div., Sacramento, CA. 

Space Station Auxiliary Thrust Chamber Technolo- 


rial rept. 
P. J. Robinson. Jul 90, 197p NASA-CR-185296 
Contract NAS-3-24398 


The objective of this program was to establish a tech- 
nical data base to support future development of 
GO2/GH2 flight thrusters for a Space Station Auxiliary 
Propulsion System. ific issues of concern were 
thruster performance and cycle life. To address these 
issues, NASA funded Aerojet to design, fabricate and 
altitude test two 25-lbf GO2.GH2 thrusters. The first 
thruster was designed to operate at a nominal mixture 
ratio (O/F) of 4.0 and expansion area ratio of 100:1. It 
was tested over a range of O/F from 2.0 to 8.0, achiev- 
ng a range of specific impulse (Isp) from 440 to 310 
Ibf-sec/lbm. The second thruster was optimized for a 
nominal O/F of 8.0 at a lower nozzle expansion area 
ratio of 30:1. This second thruster was tested over an 
O/F r of 3.0 to 9.5, achieving an Isp range of 416 
to 3323 Ibf-sec/lbm, respectively. At O/F = 8.0, the 
Isp was 360 Ibf-sec/lbm, as predicted. 


157,627 

N91-24217/2/GAR PC A04/MF A01 
west Research Inst., San Antonio, TX. 

SEPAC Data Analysis in Support of the Environ- 

mental Interaction 

Final Technical Report. 

C. S. Lin. 31 Mar 91, 51p NAS 1.26:188179, NASA- 

CR-188179 

Contracts NAS8-32488, SWRI PROJ. 15-4865-009 


The main objective is to conduct data analyses of 
SEPAC data and computer modeling to investigate 
spacecraft environment effects associated with injec- 
tion of electron beam, plasma clouds, and neutral gas 
clouds from the Shuttle Orbiter. To understand the de- 
pendence of spacecraft charging potential on beam 
density and other plasma parameters, a two dimen- 
sional electrostatic particle code was used to simulate 
the injection of electron beams from an infinite con- 
ductor into a plasma. The ionization effects on space- 
craft charging are examined by including interactions 
of electrons with neutral gases. A survey of the simula- 
tion results is presented and discussed. 


157,628 

N91-24220/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Feasibility Analysis of Cislunar Flight Using the 


Sh Orbiter. 
D. A. Haynes. Jun 91, 24p NAS 1.15:104084, NASA- 
TM-104084 


A first order orbital mechanics analysis was conducted 
to examine the possibility of utilizing the Space Shuttle 
Orbiter to perform payload delivery missions to lunar 
orbit. In the analysis, the earth orbit of e was 
constrained to be that of Space Station Freedom. Fur- 
thermore, no enhancements of the Orbiter’s thermal 
protection system were assumed. Therefore, earth 
orbit insertion maneuvers were constrained to be all 
propulsive. Only minimal constraints were placed on 
the lunar orbits and no consideration was given to pos- 
sible landing sites for lunar surface payloads. The vari- 
ous phases and maneuvers of the mission are dis- 
cussed for both a conventional (Apollo type) and an 
unconventional mission profile. The velocity impulses 
needed, and the propellant masses required are pre- 
sented for all of the mission maneuvers. Maximum 
payload capabilities were determined for both of the 
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mission profiles examined. In addition, other issues re- 
lating to the feasibility of such lunar shuttle missions 
are discussed. The results of the analysis indicate that 
the Shuttle Orbiter would be a poor vehicle for payload 
delivery missions to lunar orbit. 


N9424222/2/GAR PC A06/MF A01 
Harris Corp., Melbourne, FL. Government Aerospace 
Systems Div. 
High Performance, Accelerometer-Based Control 
— the Mini-Mast Structure at Langley Research 


Final Report. 
E. G. Collins, J. A. King, 
yo May 91, 106p 


aeen NAS1-18872 


Many large space system concepts will require active 
vibration control to satisfy critical performance require- 
ments such as line of sight pointing accuracy and con- 
straints on rms surface roughness. In order for these 
concepts to become operational, it is imperative that 
the benefits of active vibration control be shown to be 
practical in ground based experiments. The results of 
an experiment shows the successful application of the 
Maximum Entropy/Optimal Projection contro! design 
ino A to active vibration control for a flexible 
structure. The testbed is the Mini-Mast structure at 
NASA-Langley and has features dynamically traceable 
to future space systems. To maximize traceability to 
real flight systems, the controllers were designed and 
implemented using sensors (four accelerometers and 
one rate gyro) that are actually mounted to the struc- 
ture. Ground mounted displacement sensors that 
could greatly ease the control design task were avail- 
able but were used only for performance evaluation. 
The use of the accelerometers increased the potential 
of destabilizing the system due to spillover effects and 
motivated the use of precompensation strategy to 
achieve sufficient compensator roll-off. 


D. J. Phillips, and D. C. 
NAS 1.26:4377, NASA-CR- 


157,630 
N91-24224/8/GAR PC A03/MF A01 
yan Technology, Inc., Brook Park, OH. 

ing Study of Acts Using NASCAP. 
Final eport. 
J. L. Herr. May 91, 12p NAS 1.26:187088, E-6079, 
NASA-CR-187088 
Contract NAS3-25266 
Presented at the 22ND Fluid Dynamics, Plasma Dy- 
namics, and Lasers Conference, Honolulu, HI, 24-26 
Jun. 1991; Sponsored by Aiaa. 


The NASA Charging Analyzer Program (NASCAP) 
computer code is a three dimensional finite element 
charging code designed to analyze spacecraft charg- 
ing in the magnetosphere. Because of the characteris- 
tics of this problem, NASCAP can use an quasi-static 
approach to provide a spacecraft designer with an un- 
derstanding of how a specific spacecraft will interact 
with a geomagnetic substorm. The results of the simu- 
lation can help designers evaluate the probability and 
location of arc discharges of charged surfaces on the 
spacecraft. A charging study of NASA’s Advanced 
Communication Technology Satellite (ACTS) usi ng 
NASCAP is reported. The results show that the ACT: 
metalized multilayer insulating blanket design should 
provide good electrostatic discharge control. 


157,631 

N91-24469/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Alpha-Canonical Form Representation of the Open 
Loop Dynamics of the Space Shuttle Main Engine. 
A. Duyar, V. Eidem, W. C. Merrill, and T. Guo. 1991, 
22p NAS 1.15: 104422, E-6255, NASA-TM-104422 
Presented at the American Control Conference, 
Boston, MA, 26-28 Jun. 1991; Sponsored by the Amer- 
ican Automatic Control Council. 


A parameter and structure estimation technique for 
multivariable systems is used to obtain a state space 
representation of open loop dynamics of the space 
shuttle main engine in alpha-canonical form. The para- 
meterization being used is both minimal and unique. 
The simplified linear model may be used for fault de- 
tection studies and control system design and devel- 
opment. 


157,632 
N91-24753/6/GAR 
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PC A04/MF A01 


eae Digital Industries, Inc., Huntsville, AL. 
‘echnology Testbed Softpanel Proto- 


pe. 
rye Report, May 1988 - Feb. 1991 
19 Feb 91, 70p NAS 1.26:187913, NASA-CR-187913 
Contract NAS8-37680 


The following subject areas are covered: analysis of 
using Ada for the development of real-time control sys- 
tems for the Space Station; analysis of the functiona- 
lity of the Application Generator; analysis of the User 
Support Environment criteria; analysis of the SSE tools 
and procedures which are to be used for the develop- 
ment of g eye it software for the Space Station; 
analysis if the CBATS tutorial (an Ada tutorial pack- 
age); analysis of Interleaf; analysis of the Integration, 
Test and Verification process of the Space Station; 
analysis of the DMS on-orbit flight architecture; analy- 
sis of the simulation architecture. 


157,633 
N91-25097/7/GAR 
(Order as N91-24972/2/GAR, PC —“— on 
1 


American Space Technology, Inc., Santa Monica, CA. 
Retrievable Payload Carrier (RPC): Next Genera- 
poe Long Duration Exposure Facility (Abstract 


On ly). 

A. T. Perry. Jun 91, ip 

In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 132. 


The Retrievable Payload Carrier (RPC) is described 
which is a multi-experiment, free-flyer spacecraft being 
privately developed to make in-space experimentation 
more accessible and economically feasible for re- 
search and development (oopgeee The carrier 
concept was derived from NASA's highly successful 
and flight proven Long Duration Exposure Facility 
(LDEF). The LDEF capabilities were enhanced to meet 
new customer requirements. This reusable payload 
carrier is planned for launch and retrieval by the space 
shuttle on a regular basis. The RPC’s compact design 
facilitates flexible manifesting of the shuttle cargo bay 
space, thereby, permitting timely launches and retriev- 
als. The vehicle is designed so that either the entire 
carrier can be retrieved from orbit, or individual experi- 
ment pallets can be removed and replaced in orbit. 
This gives customers even greater control over their 
experiment recoveries. A fully operational RPC System 
consists of: (1) a carrier spacecraft; (2) a ground con- 
trol station for communication with customer payloads 
and the carrier; (3) a ground processing facility to pro- 
vide refurbishment, final checkout, and integration of 
customer payloads and the carrier; and (4) the person- 
nel required to support both the development and op- 
eration phases of the program. Customer payloads will 
fly 6 to 18 month missions, or longer, as required. 
Spreading launch, operations, and retrieval costs over 
multiple experimental payloads results in minimized 
customer costs. The RPC Program’s initial objective is 
to operate a simple carrier system which meets basic 
customer service needs. 


157,634 

PATENT-4 991 788 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Orbital Debris Sweeper and Method. 

Patent. 

A. J. Petro. Filed 16 Feb 90, patented 12 Feb 91, 7p 
N91-21222/5, PAT-APPL- 7-480 985 

Supersedes PAT-APPL-7-480 985, N90-26860. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An orbital debris sweeper is provided for removing par- 
ticles from orbit which otherwise may impact and 
damage an orbiting spacecraft. The debris sweeper in- 
cludes a central sweeper core which carries a debris 
monitoring unit, and a plurality of large area impact 
panels rotatable about a central sweeper rotational 
axis. In response to information from the debris moni- 
toring unit, a computer determines whether individual 
monitored particles preferably impact one of the rotat- 
ing panels or pass between the rotating panels. A con- 
trol unit extends or retracts one or more booms which 
interconnect the sweeper core and the panels to 
change the moment of inertia of the sweeper and 
thereby the rotational velocity of the rotating panels. 
According to the method of the present invention, the 
change in panel rotational velocity increases the fre- 
quency of particles which desirably impact one of the 


panels and are thereby removed from orbit, while large 
particles which may es the impact panels pass 
between the trailing edge of one panel and the leading 
edge of the rotationally succeeding panel. 


157,635 

PATENT-4 998 842 Not available NTIS 

National Aeronautics and Space Administration, Hous- 

ton, TX. Lyndon B. Johnson Space Center. 

— Collet Space Station Truss Fastener. 
atent. 

P. L. Sheridan. Filed 30 Apr 90, pepery 12 Mar 91, 

10p N91-21221/7, PAT-A PL-7-516 856 

Supersedes PAT-APPL-7-516 856, N90-26859. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A quick-connect fastener is arranged with a tubular 
body that is —_ to be engaged against the exteri- 
or surface of a hollow attachment fitting and coinciden- 
tally aligned with an opening in the fitting. A collet 
having normally-contracted fingers with outwardly-en- 
larged ends is operatively arranged in the body to be 
moved forwardly by an expander member mounted in 
the tubular body for advancing the collet fingers 
through the opening in the attachment fitting. Biasing 
means are arranged between the expander member 
and a toggle linkage in the tubular body which is selec- 
tively operated to urge the expander member forwardly 
into engagement with the collet fingers with an initial 
biasing force to advance their forward portions through 
the body opening and then expand them outwardly. 
The biasing means also provide a subsequent biasin: —- 
force for retaining the collet members in their expa 

ed positions once their enlarged forward end portions 
are on the opposite side of the body. 


157,636 
PB91-216606/GAR PC AO5/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Material Flammability Test Assessment for Space 
Station Freedom 

T. J. Ohlemiller, co be M. Villa. Jun 91, 79p NISTIR- 
4591, NASA-CR-187115 

Sponsored by National Aeronautics and S| 
istration, Cleveland, OH. Lewis Research 


ce Admin- 
inter. 


The NASA Upward Flame Propagation test, which 
measures response to a well-defined laminar flame at 
the bottom of a test sample, is currently used to screen 
for flammability all materials intended for use in the in- 
terior of manned spacecraft. The response of a series 
of materials was compared in the test and in the stand- 
ard NIST flammability tests (Cone Calorimeter for rate 
of heat release and LIFT tests for ignitability and lateral 
flame spread). The goal was to see if these differing 
flammability assessment approaches provide compa- 
rable information on the potential hazards of a materi- 
al. At the present, a firm relation between the behavior 
in the NASA test and in the NIST tests has not been 
established. Recommendations are given for future 
testing. 


157,637 

PB91-217521/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Sensor for High-Quality Two-Phase Flow. 

A. A. M. Delil. 15 Apr 88, 15p NLR-MP-88025-U 
Presented at the Thermophysics and Thermoche- 
mistry Session of the International Symposium on 
Space Technology and Science (16th), Sapporo, 
Japan, May 22-27, 1988. Sponsored by Nederlands 
Inst. voor Vliegtuigontwikkeling en Ruimtevaart, Delft. 


Two-phase heat transport systems are currently con- 
sidered for the thermal management of large power 
spacecraft. The monitoring of the quality of the two- 
phase mixture at various locations in the system is a 
valuable, possibly indispensable, part of the control 
system needed to properly operate such a two-phase 
loop. Concepts for quality monitoring have been re- 
viewed: few turn out to be suitable for spacecraft. NLR 
started the development of a dedicated quality sensor, 
based on the axial capacitance principle. Its feasibility 
has been theoretically demonstrated. Preliminary tests 
- with liquid layer simulating plastic sheets and with an- 
nular air/liquid flow - experimentally confirm the feasi- 
bility, not only as vapor quality sensor but also as wet- 
ting (liquid layer thickness) sensor, for freons, ammo- 
nia, water, toluene, etc. Experiments in a two-phase 
freon test loop show the sensor to be such an accu- 





rate, fastly responding, sensitive instrument, that it re- 

cently has been accepted for inclusion in the two- 

phase heat transport system developed by the Euro- 

pean Space Agency. A review of the development 

work and the test results is presented. Recommenda- 

pee 1g future work and applications foreseen are in- 
ica 
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PB91-217620/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Development of a Sensor for High-Quality Two- 


w. 

A. A. M. Delil, and J. F. Heemskerk. 7 Sep 88, 17p 
NLR-MP-88059-U 

See also N89-28214. Presented at the European Sym- 
posium on Space Thermal Control and Life Support 
Systems (3rd), ESTEC, Noordwijk, The Netherlands, 
October 3-6, 1988. Sponsored by Nederlands Inst. 
voor Vliegtuigontwikkeling en Ruimtevaart, Delft. 


The monitoring of the quality of the two-phase mixture 
at various locations in the system is a valuable, possi- 
bly indispensable, part of the control system needed to 
properly operate a two-phase heat transport system 
for large spacecraft. Based on trade-off of various 
—_— monitoring concepts, NLR started to develop a 

ledicated quality sensor of the axial capacitance prin- 
ciple. Its theoretically demonstrated feasibility as qual- 
ity and wetting sensor was experimentally confirmed 
by preliminary experiments using liquid layer simulating 
plastic sheets and annular air/liquid flow. Experiments 
in a two-phase freon test loop show the sensor to be 
an accurate, fastly st sensitive instrument. 
Recently it has been accepted for further development 
as a critical component of the Two-Phase Heat Trans- 
port System developed by the European Space 
Agency. A review of the development is presented. 
Performance figures, obtained by calibrations in a new 
freon 114 loop, are given. Recommendations for future 
work and applications foreseen are indicated. 
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N91-24221/4/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Debris/ice/TPS Assessment and Photographic 
Analysis for Shuttle Mission STS-39. 

G. N. Katnik, S. A. Higginbotham, and J. B. Davis. 
Jun 91, 158p NAS 1.15:103820, NASA-TM-103820 
Original Contains Color Illustrations. 


A Debris/Ice/TPS (thermal protection system) assess- 
ment and photographic analysis was conducted for 
Space Shuttle Mission STS-39. Debris inspections of 
the flight elements and launch pad were performed 
before and after launch. Ice/frost conditions on the ex- 
ternal tank were assessed by the use of computer pro- 
grams, nomographs, and infrared scanner data during 
cryogenic loading of the vehicle followed by on-pad 
visual inspection. High speed photography of launch 
was analyzed to identify ice/debris anomalies. The 
debris/ice/TPS conditions and photographic analysis 
of Mission STS-39, and their overall effect on the 
Space Shuttle Program are documented. 


157,640 


N91-24233/9/GAR PC A20/MF A03 
Johns Hopkins Univ., Laurel, MD. Chemical Propulsion 
Information Agency. 

1990 Jannaf Propulsion Meeting, Volume 2. 

K. L. Brown, and D. S. Eggleston. Oct 90, 460p 
CPIA-PUBL-550-V-2 

Contract NO00014-91-C-0001 

Meeting Held in Anaheim, CA, 3-5 Oct. 1990. 


No abstract available. 
157,641 
N91-24235/4/GAR 
(Order as N91-24233/9/GAR, PC say 4 


Irvine Technology Group, Inc., Fullerton, CA. 
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Airbreathing Booster Performance Optimization 
Using a Microcomputer. 

R. E. Oglevie, and L. R. Carreiro. Oct 90, 10p 
Contract F33615-89-C-2935 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 11-20. 


Airbreathing, lifting, reusable boosters offer promise of 
providing low cost space transportation. The design of 
these hypersonic systems is complex and perform- 
ance optimization is crucial to their success. Available 
trajectory optimization programs are cumbersome for 
rapid preliminary design, requiring considerable exper- 
tise and resources for their application. A simple, fast- 
running, trajectory and performance optimization tool, 
suitable for preliminary design, was sought. The fea- 
tures of such a tool include: (1) operation on personal 
computers (PC) with run time less than 5 minutes on 
an AT model; (2) propulsion system application focus, 
including airbreathing and rocket systems; (3) multiple 
ben pone Nrege vehicles (Aerospace Plane type); 
and (4) Earth-to-orbit (ETO) flight, including horizontal 
takeoff, powered ascent, and orbit insertion. The re- 
sulting Microcomputer-based Optimization of Simulat- 
ed Trajectories (MOST) program features an energy 
method for rapid computation of optimal flight states. 
Testing of these simple algorithms showed them to be 
quite robust when compared with more traditional opti- 
mization programs. The program’s simulation structure 
provides for easy and flexible creation of a wide variety 
of missions, without need for extensive programming 
or optimization expertise. A comparison of MOST re- 
sults with data from other programs is given. It is con- 
cluded that simple PC-based optimization methods 
can provide powerful and reasonably accurate tools 
for preliminary design. 


157,642 


N91-24236/2/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03 


) 
McDonnell Douglas Space Systems Co., Huntington 
Beach, CA. 
Impact of Propulsive Advancements on Capabili- 
ties of Reusable Earth-to-Orbit Ships. 
H. D. Froning, and J. L. Leingang. Oct 90, 10p 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 21-30. 


Successful aerospace developments in Europe, Asia, 
the Orient, and the U.S. are bringing about the possibil- 
ity of effective, fully reusable vehicles for transport of 
people and cargo between earth and space. These de- 
velopments include: extension of airbreathing propul- 
sion to much higher speed; densification of propellants 
for greater energy per unit volume of mass; structures 
with much greater strength-to-weight at high tempera- 
ture and speed; computational advancements that 
enable more optimal design and integration of air- 
frames, engines and controls; and advances in avion- 
ics, robotics, artificial intelligence and automation that 
enable accomplishment of earth-to-orbit (ETO) oper- 
ations with much less manpower support and cost. 
These developments may provide improvement in 
ETO operations for single and multi-stage vehicles and 
for rocket and airbreathing flight. 


157,643 


N91-24241/2/GAR 
(Order as N91-24233/9/GAR, PC —_ on 


Aerospace Corp., El undo, CA. 

Advanced, Low-Cost Engine for High-Thrust Appli- 
cations. 

A. T. Zachary. Oct 90, 7p 

Contract F04701-88-C-0089 

In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 89-95. 


In the search for a low cost engine for the Advanced 
Launch System (ALS) vehicle, several alternative 
engine cycles were reviewed and the merits of apply- 
ing the expander cycle (well demonstrated on the 
15,000-ib-thrust RL-10 engine) to launch vehicles and 
other high thrust systems were examined. Compari- 
sons with competing engine drive cycles are made on 
such issues as performance, start and cutoff charac- 
teristics, effect of turbine drive medium, applicable ma- 
terials and manufacturing processes, reliability, and 
other topics of interest. The expander cycle engine ap- 
pears to have indications of being a potentially low 
cost, reliable engine. 


157,647 


157,644 

N91-24242/0/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 

A03) 

General Dynamics/Astronautics, San Diego, CA. 

a of Low Cost Propulsion Require- 

men’ 

o N. Ford, G. K. Mehta, and P. R. Brennan. Oct 90, 


p 
Contract F04701-88-C-0110 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 97-106. 


The Advanced Launch System (ALS) program has 
driven a different set of requirements for the propul- 
sion system because of its emphasis on low system 
cost and very reliable delivery of payloads to orbit. By 
using the lessons learned from past launch systems, 
several areas were identified where easing design re- 
quirements for the main engines can allow the attain- 
ment of cost goals that were thought impossible a few 
years ago. Work completed on the ALS program to de- 
velop the interface requirements for the main propul- 
sion system is summarized. The importance of an 
overall systems a to select opti- 
mum ign conditions for main engine is demon- 
strated. This process makes it possible to approach 
the cost goal of $300 per pound of payload delivered 
to low earth orbit. The major sensitivities are shown for 
the propulsion system and the methods used to devel- 
op the system effect relationships. 


157,645 
N91-24249/5/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 
A03) 
General Dynamics/Astronautics, San Diego, CA. 
Hybrid Propu! Boosters for Space Launch Ve- 


ay Lombrozo, A. L. Schuler, and D. R. Wiley. Oct 


, Sp 
In Johns Hopkins Univ., the 1990 Jannaf Propulsion 
Meeting, Volume 2 p 169-176. 


A number of booster propulsion concepts are being 
considered for the next generation of manned and un- 
manned space launch vehicles. One propulsion 
system concept that has potential for reducing costs 
with increased safety, reliability, and performance is 
hybrid propulsion. Hybrid propulsion systems incorpo- 
rate the best features of both liquid and solid propul- 
sion syst The syst may be thought of as solid 
propulsion systems with liquid oxidizers, or as liquid 
propulsion systems with solid fuels. Hybrid propulsion 
systems will require both acquisition and demonstra- 
tion to substantiate their promising potential. The sys- 
tems are readily developed as their foundation lies in 
the extensive information available from both solid and 
liquid propulsion. 





157,646 
N91-24607/4/GAR 

(Order as N91-24603/3/GAR, PC a 
General Dynamics/Astronautics, San Diego, CA. 
Design and Development of the Redundant 
Launcher Stabilization System for the Atlas 2 
Launch Vehicle. 
M. Nakamura. May 91, 16p 
In 4 Ng 25TH Aerospace Mechanisms Symposium 
p4 ‘ 


The Launcher Stabilization System (LSS) is a pneu- 
matic/hydraulic ground system used to support an 
Atlas launch vehicle prior to launch. The redesign and 
development activity undertaken to achieve an LSS 
with increased load capacity and a redundant hydraulic 
system for the Atlas 2 launch vehicle are described. 


157,647 
N91-24621/5/GAR 
(Order as N91-24603/3/GAR, PC — 


Honeywell, Inc., Glendale, AZ. Satellite Systems Oper- 
ations. 

Payload Spin Assembly for the Commercial Titan 
Launch Vehicle. 

W. Robinson, and G. Pech. May 91, 22p 

In JPL, the 25TH Aerospace Mechanisms Symposium 
p 253-274. 


A contract was completed to design, build, and test a 
Payload Spin Assembly (PSA) for installation onto the 
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Martin Marietta Titan 3 Commercial launch vehicle. 
This assembly provides launch support for satellite 
payloads up to 5783 kilograms (6.37 tons) and con- 
trols release, spin-up, and final separation of the satel- 
lite from the second stage. Once separated, the satel- 
lite’s Perigee Kick Motor gory boosts the satellite 
into its transfer orbit. The first successful flight oc- 
curred December 31, 1989. Requirements, design, 
test, and problems associated with this mechanical as- 
sembly are discussed. 


157,648 
N91-24623/1/GAR 
(Order as N91-24603/3/GAR, PC A15/MF 


2 
Lockheed Space Operations Co., Cocoa Beach, FL. 
Space Shuttle Holddown Post Biast Shield. 

F. B. Larracas. May 91, 16p 

In JPL, the 25TH Aerospace Mechanisms Symposium 
p 291-306. 


The original and subsequent designs of the Solid 
Rocket Booster/Holddown Post blast shield assem- 
blies and their associated hardware are described. It 
presents the major problems encountered during their 
early use in the Space Shuttle Program, during the 
Return-to-Flight Modification Phase, and during their 
fabrication and validation testing phases. The actions 
taken to correct the problems are discussed, along 
with the various concepts now being considered to in- 
crease the useful life of the blast shield. 


157,649 
N91-24973/0/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
01) 


National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 


LDEF. “Attitude Measurement 2 Pinhole 
Camera with a Silver/Oxygen Atom lector (Ab- 
stract Oni 

J. C. Gregory, and P. N. Peters. Jun 91, 

In NASA, Langley Research Center, First (DEF Post- 
Retrieval Symposium Abstracts p 3. 


Asmall device designed to measure the orbital attitude 
stability of the Long Duration Exposure Facility (DEF) 
oe is examined. The device used the reaction 
a with O atoms, which convert the metal to a non- 
lucting black appearing oxide with high efficiency. 
The atmosphere at LDEF altitudes consists of more 
than 90 pct. atomic O. The device is a small hemi- 
spheric Ag surface facing a pinhole in a metal plate on 
the front surface of the satellite. It was expected that 
the stream of O atoms, travelling at a relatively velocity 
of 8 km/s would pass through the pinhole and strike 
the Ag surface at the geometric center, producing a 
circular black spot. In fact, the position of the spot has 
clearly shown that the LDEF was rotated by 8.0 + or - 
0.4 deg from its nominal attitude, but that it was re- 
markably stable about this offset. The ellipticity of the 
recorded spot was attributed to a yaw oscillation of + 
or - 0.2 deg, however it was previously noted, that the 
co-rotation of the Earth’s atmosphere should produce 
a sweeping of the atom beam vector of ca. + or - 1.5 
about the surface normal. Such an effect was not 
sible in this experiment. 


157,650 
N91-24974/8/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
LDEF Space Environments Overview (Abstract 


Only). — 

W. H. Kinard. Jun 91, 1p 

In Its First LDEF Post-Retrieval Symposium Abstracts 
p4. 


The Long Duration Exposure Facility (LDEF) was 
launched into an Earth orbit during a period of mini- 
mum solar es * It was retrieved almost 6 years later 
during a period of near maximum solar activity. In flight, 

LDEF was passively stabilized in three axes and it 
flew in a near circular orbit having an inclination of 28.5 
degs and an initial altitude of approx. 257 nautical 
miles. When the LDEF was retrieved, the orbit had de- 
cayed to an altitude of approx. 180 nautical miles. Spe- 
cifically, the LDEF flew with one surface always facing 
the trailing direction, one surface facing Earth, and one 
surface —— into space. These facts made the LDEF 
an ideal platform to expose experiments to study the 
space environments and the effects of these environ- 
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ments on spacecraft materials and systems. An over- 
view is provided of the specific space so ap to 
which the LDEF experiments were exposed. The =. 
cific features are also pointed out of the LDEF that 
a the effects of different environments to be isolat- 


157,651 
N91-24975/5/GAR 
(Order as N91-24972/2/GAR, PC A07/ME 


1) 
National Aeronautics and Space Administration, 
Hampton, VA. pe ae Center. 
Use of the Long Duration E re Facility’s Ther- 
mal ten ne ae ) amen . ~ Verification of 


p 
4 ‘Its First Ldef Post-Retrieval Symposium Abstracts p 


Results are presented of the comparison between the 
Long Duration Exposure Facility (LDEF) Thermal 
Measurements Systems (THERM) recorded tempera- 
ture data and the predicted values as calculated prior 
to the LDEF deployment. The postflight thermal model 
was verified and calculated temperature uncertainties 
were reduced to under + or - 18 F from the preflight 
uncertainties of + or - 40 F. The THERM consisted of 
8 temperature sensors, a shared recorder, a 
standard LDEF flight battery, and an electronics con- 
trol box. The temperatures were measured at selected 
locations on the LDEF structure interior during the first 
490 days of flight and recorded for postflight analysis. 
After the recorder was recovered from space, the tape 
recorder was recovered and the data reduced for com- 
parison to the LDEF predicted temperatures. By com- 
Paring the coliniohed values to the measured data, a 
verified thermal model that presents the best agree- 
ment with the THERM data was obtained. The THERM 
experiment provided an economical way of performing 
a postflight verification of the LDEF Thermal Model by 
recording a limited number of flight temperatures on 
typical locations of the LDEF structure. 


157,652 
N91-24976/3/GAR 
(Order as N91-24972/2/GAR, PC — 
1 


) 
apne Applications International Corp., Glendora, 


Measured Space Environmental Effects to LDEF 
or: gga Only). 

“ K. Linder. Jun 91, 1p 
In NASA, Langley Research Center, First LDEF Post- 
Retrieval Symposium Abstracts p 6. 


The Interim Operational Contamination Monitor 
(IOCM) is an attached shuttle payload to the Long Du- 
ration Exposure Facility (.DEF) that was used on 2 
earlier flights to quantify the contamination deposited 
during the course of the missions. The IOCM can char- 
acterize by direct measurement the deposition of mo- 
lecular and particulate contamination during any phase 
of flight. Also, the IOCM actively measures the optical 
property changes of thermal control surfaces by calori- 
metry, the flux of the ambient atomic oxygen environ- 
ment, the incident solar flux, and the absolute ambient 
pressure in the payload bay. The IOCM also provides a 
structure and sample holders for the exposure of pas- 
sive material samples to the space environment, e.g., 
thermal cycling, atomic oxygen, and micrometeoroids 
and/or debris. Some of the more salient results from 
the flight suggests that the payload bay was a 
contaminated during both the prelaunch phase of the 
mission and after the deployment of the SYNCOM IV 
payload. Measurements during the postflight phases, 
i.e., ferry flight and deintegration processing, show 
negligible to very low mass deposition. The results of 
the data are discussed in depth. 


157,653 
N91-24980/5/GAR 
(Order as N91-24972/2/GAR, PC A07/MF 
A01 


) 
National Aeronautics and Space Administration, 
—" AL. George C. Marshall Space Flight 

inter. 

lonizing Radiation powect Onty) of LDEF Prereco- 
ve gg ‘Abstract O; 
J. Watts, J. H mokaon, 1A Pamel . J 
Fishman, and A. Harmon. Jun 91, 
In NASA, Langley Research Genie, Prirst LDEF Post- 
Retrieval Symposium Abstracts p 1 


The Long Duration Exposure weil (LDEF) was ex- 
posed to several sources of ionizing radiation while in 


orbit. The principal ones were trapped belt protons and 
electrons, galactic cosmic rays, and albedo particles 
(protons and neutrons) from the atmosphere. Large 
solar flares in 1989 may have caused a small contribu- 
tion. Prior to the recovery of the spacecraft, a number 
of calculations and estimates were made to predict the 
radiation exposure of the spacecraft and experiments. 
These were made to assess whether measurable radi- 
ation effects ae exist, and to plan the analysis of the 
large number of radiation measurements available on 
the LDEF. Calculations and estimates of total dose, 
particle fluences, linear energy transfer spectra, and 
induced radioactivity were made. The principal 
sources of radiation is described, and the preflight pre- 
dictions are summarized. 
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PB91-800805/GA' PC NO1/MF NO1 


R 
— Technical Information Service, Springfield, 


Environmental :- Sensing Using the Ad- 
vanced Very Resolution Radiometer 
(AVHRR). } hs ‘Se ptember 1991 (Citations 
from the NTIS Database). 
pea? for Jan 86-Sep 91. 

Aug 91, 65p 


The bibliography contains citations to publications on 
the acquisition, processing, and applications of the Ad- 
vanced Very High Resolution Radiometer (AVHRR). 
The polar satellites operated by the National Oceanic 
and Atmospheric Administration (NOAA) for the De- 
partment of Commerce, interchangeably called TIROS 
and NOAA, move in circular sun-synchronous orbits 
from pole to pole. Each polar satellite views each 
place on the earth twice every day, once during the 
morning and once during the evening. One of the in- 
struments on the polar be remy ean is the Ad- 
vanced Very High Resolution Radiometer which pro- 
vides global visible and infrared imagery. The cited re- 
ports contain information on calibration, registration, 
and image processing of AVHRR data. Included are 
reports on AVHRR use in the study of aerosols, atmos- 
pheric circulation, agriculture, forest fires, deforest- 
ation, desertification, sun glint, sedimentation, cloud 
detection, classification, and analysis, sea ice, snow- 
melt, ocean productivity, sea surface temperature, and 
vegetation. The references to the use of the AVHRR 
emphasize its global utility. (Contains 202 citations 
with title list and subject index.) 
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DE91013476/GAR PC A03/MF A01 
Interagency Nuclear Safety Review Panel. 
Uncertainty analysis report for Ulysses. Volume 1. 
M. V. Frank. Jul 90, 21p INSRP-90-07-Vol.1 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This volume provides comments related to the Final 
Safety Analysis Report (FSAR) integrated risk analy- 
sis. The review encompassed the risk analysis aspects 
of the following FSAR sections: Executive Summary; 
Volume 3, Book 1, all sections; and Volume 3, Book 2, 
Appendices A, B, and D. The review also included a 
May 23, 1990, letter from James A. Turi of the Depart- 
ment of Energy (DOE) to Dudley G. McConnell of 
NASA. (ERA citation 16:020415) 


157,656 

DE91013555/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of Spe- 
cial Applications. 

Comparison of the Final Safety Analysis Report 
poh = Safety Evaluation Report for the Galileo 
miss 

31 May 89, 50p DOE/NE-91013555 

U.S. Sales Onl y. 


In addition to the safety and environmental documen- 
tation prepared by DOE and NASA, a formalized 
review process had been instituted by Presidential Ex- 
ecutive Order for evaluating the safety aspects of 
space launches of nuclear systems. The center of this 
process is an independent Interagency Nuclear Safety 
Review Panel (INSRP) comprised of representatives 
of DOE, NASA, and the US Department of Defense. 
INSRP has reviewed the FSAR, FEIS, and performed 





> ~" independent safety analysis of the Galileo mis- 
as documented in the Safety Evaluation Report 
(SER) (Reference 8). In general, the two documents 
‘SAR and the SER) consider the safety of the Ga- 
iioo launch along parallel lines. INSRP determined 
that it was Opriate to conservatively bound the 
DOE’s analysis for the most part, though and in some 
instances chose to study and use changes which it 
considered more conservative. Since this approach by 
INSRP has resulted in potentially greater source terms 
and consequent health effects, the analysis of this 
report devotes its pri | effort to these differences 
and their significance. remainder of this report is 
organized as follows. Section 2.0 summarizes the 
comparison of the FSAR and SER results, and identi- 
fies principal reasons for difference. Section 3.0 pro- 
vides an evaluation of differences in results for launch 
— accidents, inadvertent reentry, and VEEGA re- 
, with the emphasis on all factors collectively 
poi ility, source term, and radiological conse- 
quences.) Section 4.0 evaluates source term differ- 
ences. (ERA citation 16:020410) 
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AD-A236 640/9/GAR PC A03/MF A01 
bey Aerospace Establishment, Farnborough (Eng- 


Perturbations, Untruncated in Eccentric 
Orbit in an Axis-Symmetric Gravitational F 
Technical memo. 

R. H. Gooding. Mar 91, 27p RAE-TM-SPACE-379, 
DRIC-BR-300701 

Presented at the AAS/AIAA aca Specialist 
Conference, Stowe, VT, 9 Aug 89 


, for an 


By recourse to a particular system of spherical polar 
coordinates based on the mean orbital plane, an orbit- 
al theory has been developed that leads to extremely 
compact first-order perturbation formulae associated 
with the general zonal harmonic, J sub |. The formulae 
are complete (untruncated in eccentricity) and gener- 
alize, via recurrence relations, the author’s earlier re- 
sults for the effects of J sub 2 (analysed to second 
order) and J sub 3. To illustrate the compact nature of 
individual expression, the (untruncated) perturbation 
formulae due to J sub 4 is given. This is the text of a 
paper that was presented (on 9 August 1989, as Paper 
AAS 89-451) at the 1989 AAS/AIAA astrodynamics 
Specialist Conference, held in Stowe. The paper is 
printed here in the format required for publication of 
the Conference emg in Adv. Astronaut. Sci. 
(Vol.71, pp 1229-1250, 1990). In an edited form, it has 
also been published in the Journal of the Astronautical 
Sciences (Vol. 39, pp 65-85, 1991). The paper was 

+ prepared asa greatly shortened version of 

TR 89022. 
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AD-A236 911/4/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. 
Preliminary Design of the PANSAT Electrical 
Power Subsystem. 

Master’s thesis. 

M. L. Noble. Jun 90, 125p 


This thesis presents a preliminary design of the electri- 
cal power system (EPS) for the Naval ann 
School’s Petite Amateur Navy Satellite (PANSAT) hee 
EPS is a photovoltaic silicon cell system Gator (BOF. 
solar array, batteries, battery charge regulator (BCR 
and dc-dc convertors. The EPS provides power for +4 
to two years of low earth orbit (480 km) operations. 
The solar array consists of 17 panels with thirty-two 
2x4 cm solar cells in series on each panel. The cells 
have an efficiency of 14.3% and generate a panel volt- 
age of 14.1 volts at beginning of life, providing an un- 
regulated bus voltage of 13.5 volts. The bus voltage is 
clamped at a minimum 10.5 volts by two lead acid bat- 
teries in parallel with the bus. Each battery consists of 
five 2.1 volt, 5 ampere-hour lead acid cells and is capa- 
ble of meeting mission requirements. The BCR moni- 


tors individual battery voltage, an indication of reserve 
capacity, and provides a pulse-modulated charge cur- 
rent alternately to each battery. 
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DE91012610/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
SPGD: A central power system for space title in 


Fi 

pA Dw Widrig. 1991, 15p PNL-SA-18750, CONF- 
Saemee AC06-76RL01830 

SEE/AIAA meeting: power from space, Paris favo 
1-13 Apr 1991. "Sponsored by it of Energy, 
Washington, DC. 


This paper describes the Space Power Generation and 
Distribution (SPGD) concept for providing power to any 
satellite in earth orbit via power beaming. Other appli- 
cations such as providing er for terrestrial or space 
exploration purposes are identified. An assessment of 
SPGD versus conventional ice power is summa- 
rized concluding SPGD appears extremely attractive 
for our space future. 1 ref. 
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DE91013477/GAR PC A14/MF A02 
Interagency Nuclear Safety Review Panel. 

ye system subpanel report for Galileo. Volume 


we 
J. A. Sholtis, G. Langer, B. J. Anderson, J. Leary, 
and J. Coleman. May 89, 313p INSRP-89-04-Vol.3- 


App 

Sponecred by artment of Energy, Washington, DC. 
OS S. Sales Only. Portions of this document are illegible 
in microfiche sean 


Volume III (this volume) contains the following techni- 
cal appendices: (Appendix C) Analysis of Issues 
Raised in the Power System Subpanel (PSSP) Review 
(Appendix D) Summarized Results from PSSP Review 
(Appendix —) S 
Source-Radioisotope 

(GPHS-RTG) Test and Development Program. (ERA 
citation 16:020414) 
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DE91013556/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Office of Spe- 
cial Applications. 

Report on the ao SER/FSAR differences 
identified by INSR' 

31 Jul 89, 51p DOE/NE-91013556 

U.S. Sales Oni ly. 


In a May 8, 1989 presentation to the Galileo Project by 
the Interagency Nuclear Safety Review Ange (INSP) 
Coordinators, the Coordinators identified 18 differ- 
ences between the SER and FSAR. The purpose of 
this report is to present an evaluation of these differ- 
ences. This document provides a summ esenta- 
tion of the 18 differences as listed by INSRP and a 
short statement of the Project’s conclusions relating to 
them. Section 2 presents a more full discussion of 
each issue, the Galileo Final Safety Analysis Report 
(FSAR) and Safety Evaluation Report (SER) positions, 
and an evaluation and conclusion for each. (ERA cita- 
tion 16:020411) 


157,662 

DE91013557/GAR PC A04/MF A01 

Department of Energy, Washington, DC. Office of Spe- 

cial Applications. 

Safety summary report: General purpose heat 
source-radioisotope generators 

ond light-weight radioisotope heater units on the 

Galileo mission. Generali purpose heat source--ra- 

dioisotope generator and light- 

weight radioisotope heater unit pr 

21 Apr 89, 55p DOE/NE-91013557 

U.S. Sales Only. 

Two General Purpose Heat Source-Radioisotope 

Thermoelectric Generators (generators) will be used 

as the prime source of electric power for the adioso 

craft on the Galileo mission. Light-Weight R 

tope Heater Units (heater units) will provide local hea’ 

ing to various components throughout the foaming 

The purpose of this document is to describe the safety 

protection related to the use of generators and heater 

units on the Galileo mission. This document will also 

summarize the results of Final Safety Analysis Reports 

that have been prepared for the Department address- 

ing the safety aspects of the generator and the heater 
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generat i of the Ga- 
lileo mission. 12 refs., 11 figs., Gtbe (CRA chaton 
16:020412) 
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PC A03/MF A01 
Sao Jose dos 


tificial Satellite Reentry Models). | 


100. at 7p INPE-OTBS-PRE/ 1659 a 


; a Presented at the Pad Brazilian 
erospace nology, jose DOS 
Campos, Brazil, 27-31 Aug. 1990. 


A comparative study was done of the methods utilized 
in the calculation of coefficients 


i compared with experimental values, 
obtained in wind tunnels. 


General 
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AD-A236 614/4/GAR PC A04/MF A01 

a Astronautical Society, San Diego, CA. Rocky 
of Be-7 Accretion in Low Earth Orbit: 

Annual Guidance and Control Conference 

by Held in Keystone, Colorado on 2-6 February 


G. W. PHillips, S. E. King, R. A. August, J. C. Ritter, 
and J. H. Cutchin. 6 Feb 91, 58p Rept no. AAS-91- 


We observed strong 7Be activity on the surface of the 
Long Duration Exposure Facility (LDEF) during the first 
complete gamma-ray we ofa bays ote spacecraft after 
its return to earth. This is the known evidence for 
SOnUneh of 9 caianation Wathapes astm oor olin 
spacecraft. 7Be is produced by spallation reactions of 
pers hom gh ng er tn ya by ayer 
mosphere. However, the observed density is much 
greater than expected due un cosmic ray production in 
situ; this is significant for models of atmospheric 
mixing. 7Be may be a valuable tracer in future studies 
of the upper atmosphere. Other isotopes seen during 
the survey, the strongest being 22Na, are due to acti- 
vation of spacecraft components while in orbit. We dis- 
cuss the pre oe accretion of other cosmic-ray produced 
peer Apa their possible effects on spacecraft in 


157,665 

DE91013317/GAR PC A03/MF A01 
Los Alamos ey oye Lab., N 

mo Oo re for el x-ray experiment 

J. C. Lochner, and W. C. Priedhorsky. 1991, 23p LA- 

UR-91-1654, CONF-9107115-1 

Contract W-7405-ENG-36 


Society of Photo-Optical Instrumentation E 
(SPIE) , San Diego, CA (USA), 21-26 ot 1991. 
Sponsored by it of Energy, Washington, DC. 


We have investigated a slit aperture as an alternative 
to the square pinhole aperture for the MOXE detec- 
tors, which are to be put on the Soviet satellite Spec- 
trum X-Gamma. A slit offers advantages for better dis- 
crimination of sources in crowded regions, eliminates 
the need for structures for the aperture 
window, and does not compromise the signal-to-noise 
(S/N) of a point source. We find that in a single 24 hr 
pointing of the satellite, MOXE can determine the posi- 
tion of a 10 mCrab source to better than 0.5(degree) 
with the slit. The structure of a titanium grate which 
supports the detector’s beryllium window constrains 
the slit to be 0.5 cm (times) 2.56 cm, oriented at an 
angle of 26.6(degree) to either side of the center lines 
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of the detector. We illustrate an arrangement of the 
slits on each of the six detectors which optimizes 
source localization for a number of pointings. 4 refs., 8 
figs., 4 tabs. 


157,666 


N91-24226/3/GAR PC A04/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 

Trouble 3: A Fault Diagnostic Expert System for 
Space Station Freedom's Power System. 

Final Report. 

D. B. Manner. 1990, 54p NAS 1.26:187113, E-6188, 
NASA-CR-187113 

Contract NAS3-25266 


Designing Space Station Freedom has given NASA 
many opportunities to develop expert systems that 
automate onboard operations of space based sys- 
tems. One such development, TROUBLE 3, an expert 
system that was designed to automate the fault diag- 
nostics of Space Station Freedom's electric power 
system is described. TROUBLE 3’s design is compii- 
cated by the fact that Space Station Freedom’s power 
system is evolving and changing. TROUBLE 3 has to 
be made flexible enough to handle changes with mini- 
mal changes to the program. Three types of expert 
systems were studied: rule-based, set-covering, and 
model-based. A set-covering approach was selected 
for TROUBLE 3 because if offered the needed flexibil- 
ity that was missing from the other approaches. With 
this flexibility, TROUBLE 3 is not limited to Space Sta- 
tion Freedom applications, it can easily be adapted to 
handle any diagnostic system. 


157,667 

N91-24603/3/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Aerospace Mechanisms Symposium 25th. 

May 91, 346p NAS 1.55:3113, NASA-CP-3113 
Contract NAS7-918 

Symposium Held in Pasadena, CA, 8-10 May 1991; 
Sponsored by NASA, Washington, California Inst. of 
Tech., and Lmsc. 


PC A15/MF A02 


No abstract available. 
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N91-24606/6/GAR 

(Order as N91-24603/3/GAR, PC A15/MF 

A02) 

Jet Propulsion Lab., Pasadena, CA. 
Dead-Blow Hammer Design Applied to a Calibra- 
tion Target Mechanism to Dampen Excessive Re- 
bound. 
B. Y. Lim. May 91, 14p 
In Its the 25TH Aerospace Mechanisms Symposium p 
31-44. 


An existing rotary electromagnetic driver was specified 
to be used to deploy and restow a blackbody calibra- 
tion target inside of a spacecraft infrared science in- 
strument. However, this target was much more mas- 
sive than any other previously inherited design applica- 
tions. The target experienced unacceptable bounce 
when reaching its stops. Without any design modifica- 
tion, the momentum generated by the driver caused 
the target to bounce back to its starting position. Initial- 
ly, elastomeric dampers were used between the driver 
and the target. However, this design could not prevent 
the bounce, and it compromised the positional accura- 
cy of the calibration target. A design that successfully 
met all the requirements incorporated a sealed pocket 
85 percent full of 0.75 mm diameter stainless steel 
balls in the back of the target to provide the effect of a 
dead-blow hammer. The energy dissipation resulting 
from the collision of balls in the pocket successfully 
dampened the excess momentum generated during 
the target deployment. The disastrous effects of new 
requirements on a design with a successful flight histo- 
ry, the modifications that were necessary to make the 
device work, and the tests performed to verify its func- 
tionality are described. 
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157,669 

AD-A236 497/4/GAR PC A06/MF A01 
Executive Resource Associates, Inc., Arlington, VA. 
General Aviation Pilot and Aircraft Activity Survey. 
Triannual Summary Report 1990 Data. 

1991, 111p 

Contract DTFA01-88-Y-01026 

Prepared in cooperation with Adsystech, Inc., Silver 
Spring, Md. 


This report provides a summary and analysis of the 
data collected in the 1990 General Aviation Pilot and 
Aircraft Activity Survey. The survey was conducted at a 
random sample of general aviation airports across the 
nation during the months of June, July, August, and 
September 1990 by the Federal Aviation Administra- 
tion with the assistance of the Civil Air Patrol. The 
survey data provide information regarding the magni- 
tude and characteristics of general aviation including: 
type and source of weather information services, trip 
Length in time and distance, and pilot age and certifi- 
cation. Estimates are made of total 1990 general avia- 
= operations, fuel consumption and aircraft miles 
lown. 


157,670 

AD-A236 535/1/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Analysis of the Proposed Airline Competition En- 
hancement Act of 1989. 

Master’s thesis. 

J. S. Smith. Jun 90, 70p 


This analysis examines problem issues in the passen- 
ger airline industry and determines how the proposed 

irline Competition Enhancement Act would impact 
these issues. A summarization of the history of airline 
deregulation is followed by an assessment of the fac- 
tors that are contributing to the call for re-regulation. 
From this assessment, recommendations for changes 
to the — Airline Competition Enhancement Act 
are made. 


157,671 

AD-A236 649/0/GAR PC A20/MF A03 
Federal Aviation Administration, Washington, DC. 
Office of Management Systems. 

General Aviation Activity and Avionics Survey. 
Calendar Year 1989. 

Annual summary rept. 

1989, 472p 

Prepared in cooperation with Adsytech, Inc., Silver 
Spring, MD. 


The annual General Aviation Activity and Avionics 
Survey is conducted by the FAA to obtain information 
on the activity and avionics of the United States regis- 
tered general aviation aircraft fleet. The report con- 
tains breakdowns of active aircraft, annual flight hours, 
average flight hours and other statistics by manufac- 
turer/model group, aircraft type, state and region of 
based aircraft, and primary use. Also included and fuel 
consumption, Lifetime airframe hours, avionics. engine 
hours, and miles flows estimates, tables for detailed 
analysis of the avionics capabilities of the general avia- 
tion fleet, estimates of the number of Landings, IFR 
hours flown, and grade of fuel consumed by the gener- 
al aviation fleet. 


157,672 

AD-A236 695/3/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 

Job Task-Competency Linkages for FAA First- 
Level Supervisors. 

J. G. Myers, and T. M. Stutzman. Apr 91, 46p Rept 
no. DOT/FAA/AM-91/5 


A study was conducted to determine the linkages be- 
tween the job tasks and competencies of first level su- 
pervisors in the FAA. A sample was drawn from each 
of nine job groups: Flight Service, Terminal, En Route, 


Regional Office/ Headquarters Air Traffic, Aircraft Cer- 
tification, Security, Airway Facilities, Flight Standards, 
and Other) for a total sample of 2,412 first-level super- 
visors. Mail surveys were distributed in April, 1990. Re- 
spondents were asked to (1) rate the relative impor- 
tance of each of 50 tasks, (2) rate the relative time 
spent on each task, (3) identify up to three competen- 
cies needed to successfully perform each task, and (4) 
provide organizational location and demographic infor- 
mation. A total of 1020 surveys were returned for a 
response rate of 42%. After eliminating unuseable and 
unreliable respondents, the total sample for analysis 
was 853. Comparison of population and respondent 
demographics indicated that the results were repre- 
sentative and thus generalizable to the agency popula- 
tion of first-level supervisors. Statistically significant 
differences were found between job groups on the 
Time Spent, Importance, and Competencies variables 
using multivariate and univariate analysis of variance. 
Considering statistical and practical significance of the 
results, it was concluded that the task make-up of the 
job varies among the job groups but that the compe- 
tencies required for the different jobs are quite similar. 
Applications of the results to selection, performance 
assessment, and training/development were dis- 
cussed and recommendations for program changes 
were provided. 


157,673 

AD-A236 890/0/GAR PC A07/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 
Aircraft Command in Emergency Situations 
(ACES). Phase 1. Concept. Development. 

Final rept. 

T. L. Reynolds, G. E. Grimstad, and C. D. Anderson. 
Apr 91, 1385p DOT/FAA/CT-90/21 

Contract DTFA03-89-C-00061 


This contract study defined two conceptual approach- 
es for an advanced smoke/fire detection system for 
commercial passenger jet aircraft that would provide 
for accurate, timely guidance to the flight crew for their 
use in responding to possible and/or actual inflight 
smoke and fire events within the pressurized fuselage. 
The motivation for this work has been the computer- 
ization of the modern commercial jet aircraft flight 
deck, the evolution toward the two-man crew, and doc- 
umented times taken to locate and implement the ap- 
propriate emergency procedure. The primary objective 
of the ACES system concepts are to provide the capa- 
bility to reduce the time required for the flight deck 
crew to make a decision to land the aircraft. 


157,674 

MIC-91-03655/GAR PC E12/MF E01 
Rutenberg Design Inc., Montreal (Quebec). 
Development of a portable communicator/transla- 


tor prototype. 
c1990, 125p 


The ability to communicate in person with a check-in 
agent is essential for travellers with hearing, speaking 
and language impairments. Transaid grew out of Com- 
municaid and was designed to eliminate travel barriers 
for the disabled and the elderly in all modes, and to 
develop alternative designs or procedures to make 
travel easier. This report describes the development 
and ergonomic evaluation of the unit, which consists of 
a counter-top device with a central component hous- 
ing the computer and two touch screens on opposite 
sides. The passenger may choose among English, 
French, Spanish and Chinese and the agent between 
English and French. 


157,675 

MIC-91-03656/GAR PC E12/MF E01 
Thompson-Hickling Aviation Inc., Ottawa (Ontario). 
Use of colour on air traffic control displays. 

c1990, 134p 


The emphasis on increased operational efficiency in 
air traffic control has motivated the design of new ATC 
(air traffic control) systems in which fewer people 
handle a greater number of aircraft. This report consid- 
ers how the use of colour as a design element in ATC 
displays might impact upon controller fatigue and 
work-related stress, either positively or negatively. The 
report provides a discussion of the issues involved in 
colour use on video displays, including display technol- 
ogy, human vision, visual function and ergonomic con- 
siderations; describes ATC tasks, information displays 
and the Canadian automated air traffic system oper- 
ation performance requirements; provides guidelines 





for use of colour in the ATC environment; and presents 
recommendations. 


157,676 

MIC-91-03666/GAR 
Transportation Development 
fa. 


PC E12/MF E01 
Center, Montreal 


egulatory and economic impact for mandat 
requirements for shoulder harnesses in small 
commercial aeroplanes and commercial helicop- 


ters. 
2S Monroe, W. M. McLeish, and D. Biggs. c1990, 
p 


Assessment of the regulatory and economic impact of 
mandatory requirements for shoulder harnesses in 
flight crew seats of all small commercial aircraft re- 
gardless of their date of manufacture, and investigates 
the general availability of low-cost harness kits. A 
review of US and Australian regulations for small air- 
craft was undertaken and accident data was assessed 
to provide the basis for the estimation of injury and fa- 
tality rates with and without shoulder harnesses. The 
accident assessment compared rate of injury with and 
without shoulder harnesses. A sample of accidents 
where no shoulder harness was worn was selected 
and survivability was investigated if it had been worn, 
based on injury type, deceleration G forces, impact 
angle and intrusion of airframe into the pilot seat area. 
An extensive survey of aircraft manufacturers, distribu- 
tors, suppliers, operators, and overhaul shops was un- 
dertaken to gain cost data to retrofit aircraft and a 
cost/benefit analysis was used to determine if retrofit- 
ting in commercial helicopters and small commercial 
planes can be justified. 


157,677 

MIC-91-03670/GAR 
Transportation Development 
(Quebec). 

Application of linear induction motor in-track tech- 
ey! at airports. 

G. L. Allen, S. Beninger, and D. N. Ferrence. c1989, 
125p 


Examination of the potential to apply linear induction 
motor in-track (LIT) technology to meet the operating 
requirements at airports for moving people, cargo, and 
baggage both within and between terminals. The 
project established the operating requirements and 
developed LIT transportation system concepts that 
would meet the requirements. Phase | addressed the 
potential of LIT systems to solve specific problems and 
Phase II examined the opportunities for cost reduction, 
and reduced guideway and facility requirement by 
combining various modes in some manner. The eval- 
uation of each of the 4 systems was based on exami- 
nation and assessment of operating requirements, 
automatic operation, route feasibility, technical risk, 
system cost, alternative system comparison, and mis- 
sion viability. 


PC E12/MF E01 
Center, Montreal 


157,678 

MIC-91-03940/GAR 
Transportation Development 
(Quebec). 

Computer-assisted X-ray screening system. 
T. Feather. c1990, 102p 


Transport Canada is responsible for ensuring that po- 
tentially dangerous items such as guns and bombs are 
not carried on board airplanes departing from Canadi- 
an airports. Various screening devices are used to X- 
ray baggage, but their interpretation is often difficult 
and they require a high degree of concentration to be 
effective. This project developed a prototype reai-time 
computer-assisted X-ray screening system (CAXSS) to 
assist operators of airport X-ray screening machines 
by offering new inspection tools such as zooming and 
image enhancement, and by detecting and highlighting 
suspicious objects at some reasonably consistent per- 
formance level. This report describes the system defi- 
nitions, system design, threat recognition algorithms, 
and results obtained in threat detection, processing 
speed, user interface and developed software. 


PC E07/MF E01 
Center, Montreal 
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PB91-204768/GAR PC A03/MF A01 
California Air Transportation Technology Center, 
Berkeley. 

Personal Air Transport: State of the Art. 

Research 9 ™ (Final). 

D. D. Little. Apr 91, 25p CA/TL-91/03 f 
Sponsored by California State Dept. of Transportation, 
Sacramento. Office of Transportation Lab. 


As congestion on roadways and at airports continues 
to increase and the cost of capacity expansion be- 
comes prohibitive, new ways of addressing personal 
transportation needs have to be considered. The 
report attempts to address the state of the art in Per- 
sonal Air Transport (PAT), commonly referred to as the 
‘flying automobile’. The report concludes that the PAT 
technology faces a number of technical, mechanical, 
regulatory, cost, and perception obstacles in its at- 
tempt to become economically feasible. No one of the 
obstacles appear to be insurmountable but the combi- 
nation of which could keep the PAT from significantly 
impacting the personal transportation market. 


157,680 

PB91-217612/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Bayesian Multi-Sensor Tracking for Advanced Air- 
Traffic Control Systems. 

H. A. P. Blom, R. A. Hogendoorn, and F. J. van 
Schaik. 5 Aug 88, 14p NLR-MP-88056-U 

See also N91-10981. Presented at the Guidance and 
Control Panel AGARDograph 301 on Computation, 
Prediction and Control of Aircraft Trajectories. Spon- 
fond) by Rijksluchtvaartdienst, The Hague (Nether- 
ands). 


An overview is given of a Bayesian tracking system for 
a multi-sensor environment. The main modules per- 
form track initiation, track continuation and systematic 
error estimation, respectively. The track continuation 
module plays for Air- Traffic Control the most important 
role. It consists of a combination of those approximate 
Bayesian methods that proved to be the most efficient 
for the main problems of track continuation: Extended- 
Kalman filtering for non-linear dynamics, Probabilistic 
Data Association for unassociated measurements and 
Interacting-Multiple-Model filtering for sudden man- 
oeuvers. Comparisons of this new tracking system with 
a Kalman based and state-of-the-art tracking systems 
show its superiority for application to Air-Traffic-Con- 
trol surveillance. It provides better track continuity, 
more accurate expectations of position and velocity 
and more complete additional information in the form 
of probabilities of modes of flight (turning, accelerating 
and straight modes) and consistent estimates of its 
own accuracy. 
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PB91-217901/GAR PC E06/MF E06 
EUROCONTROL Experimental Centre, Bretigny-sur- 
Orge (France). 

Knowledge-Based System for Air Traffic Control 
(ASTA). 

Technical note. 

J. C. Tumelin. Jan 90, 69p EEC/TN-2/90 

Text in French; summary in English. Color illustrations 
reproduced in black and white. 


The constantly increasing demand for air transport will 
create a need for more and more automated functions, 
in order to provide adequate capacity in air traffic con- 
trol systems. One possible idea sees the air traffic con- 
troller in the role of an air traffic manager in a future Air 
Traffic Management system (ATM). EUROCONTROL, 
— its program ‘Studies, Tests and Applied Re- 
search’ has initiated the evaluation of modern technol- 
ogies to study their usefulness for future ATM con- 
cepts. As part of a first simulation of a largely automat- 
ed system (ARC2000) planned for 1991 in the EURO- 
CONTROL Experimental Center at Bretigny (France), 
experiments are conducted on knowledge-based com- 
puter reasoning within an ATM Strategical and Tactical 
Advisor (ASTA). Elsewhere, in a different scenario, 
ASTA will assist the controller in his task of ensuring a 
conflict-free traffic flow within his area of responsibility. 


Global Navigation Systems 
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AD-A236 887/6/GAR 
Protector Inc., Annapolis, MD. 
Mediterranean Sea Omega Validation Analysis. 
Final rept. 

R. J. Wenzel. May 91, 243p Rept no. USCG/ 
ONSCEN-06-91 


This report, the eighth and last in the Omega validation 
series, assesses the Omega radio navigation system 
performance in the Mediterranean Sea. The report 
shows the system design goal, to provide 2-4 nmi ac- 


PC A11/MF A02 
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curacy 95% of the time, is generally met in the Medi- 
terranean Sea. The report notes this goal was based 
on oceanic marine navigation needs, h the cur- 
rent prime user is oceanic civil aviation. aviation 
needs are about 4 times less stringent than the design 
goals for accuracy, but much more demanding regard- 
ing system integrity. Though the validation was not de- 
signed to examine the more stringent aviation integrity 
needs, it is possible to show such requirements could 
not be met by an Omega-only system, in the Mediterra- 
nean, or anywhere else. However, Omega, augmented 
by a bona fide navigation system such as an INS, 
Loran-C or GPS, could be capable of meeting the 
needs. Augmentation with the VLF communications 
network has some advantages, but the VLF system is 
not operated as a navigation system. Further, there 
are no formal VLF propagation corrections and, most 
importantly, no validated information on VLF self-inter- 
ference patterns. These are critical shortcomings 
pean the augmentation need is to improve system in- 
egrity. 


Marine & Waterway Transportation 
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MIC-91-03596/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Explosion on the ship ‘Pollux’ at Port Alfred, 
Quebec, March 19, 1990: A laboratory investiga- 


Report no. MRL 90-127(TR). 
K. J. Mintz. ¢1990, 27p 


This report presents the results of an investigation into 
an explosion aboard a ship loaded with spent potlining, 
a waste product from Alcan Aluminium Ltd. In order to 
confirm that it is capable of generating explosive 
gases, 3 samples were taken from Hold no. 1, from the 
pile stored outside, and from the pile stored outside, 
and from inside the storage building. Samples were 
sent to laboratories in Quebec and Ontario and tested 
for evolution of flammable gases, then sent to CAN- 
MET’s laboratory for further study after contradictory 
results were found from the first testing. The 4 tests 
described in the U.N. regulations for flammable gases 
were also carried out on the 3 samples. 


157,684 

MIC-91-03632/GAR PC E07/MF E01 
Canadian Parks Service, Ottawa (Ontario). 

Boating on the Chilkoot. 

Research bulletin no. 290. 

D. Neufeld. c1991, 32p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Water transport was the central feature of Yukon com- 
munications until the 1950s. This document provides 
historical information on the vessels that used the 
Yukon river system through the 20th century. 


Pipeline Transportation 
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PB91-213876/GAR PC A06/MF A02 
Radian Corp., Austin, TX. 

Statistical Analysis of PCB Data from Natural Gas 
=_ Topical Report, December 1989-August 
1 


D. L. Lewis, and M. K. Bishop. 1 May 91, 111p RAD- 
91-280-031-01, GRI-91/0039 

Contract GRI-5089-253-1836 

Sponsored by Gas Research Inst., Chicago, IL. 


The report summarizes data analysis performed on ex- 
isting pipeline PCB contamination data provided by 
two different natural gas pipeline companies. The PCB 
data were evaluated in the context of current regula- 
tions and EPA guidance on statistical sampling for 
characterization of natural gas pipelines. Previous re- 
search evaluating PCB contamination in natural gas 
pipelines identified several areas in which additional 
statistical analysis of available industry data might sup- 
port developing efficient characterization strategies. 
Statistical analyses performed as part of the project 
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described in the report addressed three of these 
areas: To determine the utility of condensate liquids 
PCB measurements as a predictor of PCB concentra- 
tions on interior pipe surfaces; To characterize the sta- 
tistical distribution of PCB concentration data associat- 
ed with PCB-contaminated pipelines; and To illustrate 
the stringency of EPA’s statistical criteria for pipeline 
characterization using actual and simulated PCB 
measurement data. 


Railroad Transportation 
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MIC-91-03638/GAR PC E17/MF E01 

Canadian Pacific Railways, Ottawa (Ontario). 

Subgrade design mode! extension: Final report. 

on Sattler, D. G. Frediund, and V. V. Neis. c1990, 
p 


Third stage of a 4-stage research program to investi- 
gate the role played by soil suction in the behavior and 
design of track systems. The previous two stages were 
devoted to measurement of the matric suction in the 
subgrade of a track structure and the incorporation of 
the matric suction term into a bearing capacity design 
procedure. The current study investigates the effect of 
embankment side slope on bearing capacity employ- 
ing slope stability analyses for soils with negative pore- 
water pressures. 


157,687 

MIC-91-03657/GAR 
Transportation Development 
(Quebec) 


Rail wear measurement. 
W. Ament. c1989, 371p 


PC E17/MF E01 
Center, Montreal 


Study to determine reduction on rail wear from the use 
of DR-1 self-steering freight car trucks on BC Rail’s 
Tumbler subdivision and to provide data on which rail 
wear cost savings can be quantified. Testing was com- 
pleted using the witness groove method, rail tempera- 
ture rise method and profilometer measurement. This 
report provides the results of those tests. 


157,688 

MIC-91-03669/GAR 

Transportation Development 
Quebec 


( ). 

Feasibility —— of utilizing a synchronized laser 
scanner for rail inspection. 

G. Izbinsky. c1990, 131p 


PC E12/MF E01 
Center, Montreal 


Non-contact measurement devices are preferred by 
railways and track maintenance contractors for safety- 
related inspections of rail because they do not require 
repair and replacement as frequently as their mechani- 
cal (contact) counterparts. This report presents the re- 
sults of an evaluation of a synchronized laser scanner 
in field tests on CP Rail tracks in Montreal and Smiths 
Falls. The test car, equipped with the scanner, passed 
over the same zones at different speeds collecting 
data which represented the distance from the car body 
to the rail surface sampled at 1.5 inch intervals. The 
raw data was then processed using specially written 
software, and compared to the result of the reference 
measurement. 


157,689 
MIC-91-04131/GAR PC E07/MF E01 
VIA Rail Canada, Ottawa (Ontario). 

VIA Rail Canada: Annual report 1988. 

c1989, 68p 

Text in English and French (Bilingual). 


This report covers the performance in 1988 in riders, 
passenger revenues, expenses, personnel, customer 
service, and management improvements. Measures 
taken in pricing, sales, and marketing are given, as well 
as improvements in the product. Financial statements 
are included. 
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PB91-216135/GAR PC A13/MF A03 
John A. Volpe National Transportation Systems 
Center, Cambridge, MA. 
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Fiows of Selected Hazardous Materials by Rail. 

Final rept. for Sep 87-Apr 91. 

F. Beier, R. Church, P. Zebe, and J. Frev. May 91, 

284p DOT-VNTSC-RSPA-90-1 

See also PB88-163795 and PB90-198227. Prepared in 

cooperation with Minnesota Univ., Minneapolis, and 
G and G Dynatrend, Inc., Woburn, MA. Sponsored by 

Department of Transportation, Washington, DC. Re- 

search and Special Programs Administration. 


The report is a review of hazardous materials rail traffic 
in the continental United States. It focuses on the year 
1986, a relatively typical recent year in which an esti- 
mated total of 1,477 million net tons of freight was 
moved by rail. Of this, 63 million net tons, or four per- 
cent of the total, were hazardous materials. The report 
is designed to characterize the flow of selected haz- 
ardous materials and show their geographical distribu- 
tion. It focusses on materials that (1) have large ton- 
nages moving by rail, such as Products of Refining, (2) 
are regarded as especially dangerous, such as Prod- 
ucts That May Be Toxic by Inhalation, or (3) have been 
recently designated as hazardous materials, such as 
molten or liquid sulphur. Its scope includes national, 
state and Business Economic Areas (BEAs) rail traffic. 
The purpose of the report is to help those in govern- 
ment and industry who are interested in the flows of 
hazardous materials see how these materials are geo- 
graphically distributed by rail. 


Road Transportation 
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DE91013004/GAR PC A03/MF A01 
Idaho National Engineering Lab., Idaho Fails. 
Advancing electric vehicle technology. 

1991, 23p INEL/MISC-91055, BP-625 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


Since its inception in 1984, the INEL Electric and 
Hybrid Vehicle Program has encompassed a spectrum 
of interrelated engineering activities for electric vehicle 
technology. The principal categories, described 
herein, are: laboratory testing of materials compo- 
nents, and subsystems; field testing of operational 
configurations; design evaluation of candidate compo- 
nents and systems; technology overview; data analy- 
sis and trending; technical assessments; and mathe- 
matical modeling/computer simulation of operating 
conditions and equipment response; project manage- 
ment/coordination of both INEL activities and US De- 
partment of Energy-sponsored industrial activities; and 
cooperative technology development and transfer with 
industry and academia. Current program activities are 
directed toward the evaluation of electric vehicles, bat- 
tery and powertrain system and subsystem technolo- 
gy, and battery system design and integration through 
comprehensive laboratory and field testing. 


157,692 

DE$1013113/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of the 
Deputy Assistant Secretary for Transportation Tech- 
nologies. 

Electric and hybrid vehicles program. 14th annual 
report to Congress for FY 1990. 

Progress rept. 

Apr 91, 42p DOE/CE-0305P 


The Electric and Hybrid Vehicles Program FY 1990 
continued to emphasize battery, fuel cell, and propul- 
sion systems development up to the level of the test- 
ing and evaluation of proof-of-concept vehicles in the 
laboratory and in fleet operations. Progress made in 
developing electric and hybrid vehicle technologies is 
described beginning with highlights of recent accom- 
plishments in FY 1990. Detailed descriptions of the 
program activities during FY 1990 is given on battery, 
fuel cell, propulsion system developments, and the 
testing and evaluation of new technology in fleet site 
operations and laboratories. In accordance with the re- 
porting requirements of the Act, the Annual Report 
contains a status report on incentives and use of for- 
eign components and concludes with a List of Publica- 
tions resulting from the DOE program. 8 figs., 7 tabs. 


157,693 
DE91013442/GAR 
Urban Consortium for Technology Initiatives, Washing- 
ton, DC. Energy Task Force. 


PC AOS/MF A01 


Alternative vehicle fuels: A demonstration project. 
L. Hines. Dec 88, 89p DOE/IR/05106-T147 

Contract FG02-781R05106 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this project was to examine the com- 
parative benefits of compressed natural gas (CNG), 
electricity, oxygenated fuels and gasoline as a, 
fuels for municipal vehicles. An unbiased attempt will 
be made to present performance results in several 
areas of operation. These include fuel economy, main- 
tenance requirements, dependability/reliability, user 
acceptance and exhaust emissions. The project pro- 
vided a testing site for a comparison of four different 
fuels in similar duty cycles. Data has been developed 
on all maintenance performed on the vehicles. Data 
was also developed on fuel usage and exhaust emis- 
sions. This information has been compiled in a matrix 
format for easy comparisons by fleet managers. In ad- 
dition to specific performance data, surveys were con- 
ducted to develop a level of acceptability for these ve- 
hicles. This final report was prepared to help integrate 
this information for fleet managers. The thrust of this 
report is to show how and where these vehicles may 
best fit into a municipal fleet. Emphasis is also placed 
on the overall environmental impact of each fuel. The 
reduction of dependence on imported oil is presented 
as an additional motive for further expanding the use 
of alternative fuels. 83 refs., 3 figs. 


157,694 


DE91792969/GAR 

Krarup (N.), Copenhagen (Denmark). 
Transportkoordinering. (Transport coordination). 
Mar 91, 70p NEI-DK-535 

In Danish. EFP-89. 

U.S. Sales Only. 


PC A04/MF A01 


An investigation, based on questionnaires of the po- 
tentials for economic savings and energy conserva- 
tion, if firms coordinate transportion of their goods in- 
stead of having their own individual transportation. The 
calculated reduction of the energy consumption was 
estimated to be 50% and of the transport, 27%. (CLS). 
(ERA citation 16:020467) 


157,695 


MIC-91-03668/GAR 

SNC Group, Montreal (Quebec). 
Feasibility study on a freeway traffic management 
system for the Montreal region, A-25, Metropoli- 
taine, Decarie, Ville-Marie, Bonaventure, Cham- 
plain Bridge: Final report. 

c1988, 95p 


PC E07/MF E01 


This report synthesizes a feasibility study for a freeway 
traffic management system in Montreal. The study 
consisted of locating and evaluating traffic problems, 
developing management strategies, determining the 
costs and advantages of system alternatives, evaluat- 
ing and estimating those costs and advantages, and 
preparing a plan for me oare oy Pond system. The 
study was conducted for the A-25, Metropolitaine, De- 
carie and Ville-Marie expressways, and the Bonaven- 
ture expressway and Champlain bridge. 


157,696 


MIC-91-03746/GAR PC E12/MF E01 
Saskatchewan Alcohol and Drug Abuse Commission, 
Regina (Canada). 

Alcohol-related traffic accidents in Saskatchewan, 


1989. 

SADAC Research Report. 
c1990, 143p 

Fast factsheets (6 p.) laid in. 


This report provides information on alcohol-related 
traffic accidents for 1989. It relates factors such as the 
severity of the accident, number of injuries and deaths, 
cost of accidents, and time of day and month of acci- 
dent to the amount of alcohol consumed. It also de- 
scribes drinking drivers involved in accidents accord- 
ing to age, experience and sex. In addition, it provides 
a profile of alcohol-related accidents for Saskatche- 
wan communities defined by RCMP detachments in 
the province. 


157,697 


MIC-91-03792/GAR PC E17/MF E01 
British Columbia. Motor Vehicle Dept., Victoria. 





Traffic accident statistics, 1989. 
Annual publication. 
c1990, 307p 


This document supplies summary statistics; the 
month, day of week, and hour of accidents; and major 
contributing factors of accidents. It also includes infor- 
mation on victims, pedestrians, safety equipment, en- 
vironmental factors, accident configurations, licensed 
drivers, alcohol related accidents, motorcycle acci- 
dents, school bus accidents, public bus accidents, 
commercial vehicle accidents, heavy commercial vehi- 
cles, and bicycle accidents. It provides accident and 
victim summaries by jurisdiction. 


157,698 

MIC-91-03877/GAR 

Road Safety, Ottawa (Ontario). 
Long-term trends in road safety. 

J. Lawson. c1988, 40p 

Text in English and French (Bilingual). 


This My a examines trends in the number of road ac- 
cident fatalities in Canada from 1950-87, distinguishing 
changes in fatalities by road user type, age group, and 
region. Some interpretation of the trends is presented, 
through an analysis of ratios of fatalities to population 
and to numbers of registered vehicles; and simple pre- 
= are made of expected fatalities over the next 
lecade. 


PC E07/MF E01 


157,699 

MIC-91-03878/GAR 

Road Safety, Ottawa (Ontario). 
Driving behaviour and characteristics of heavy 
duty truck operators in Canada. 

c1987, 19p 

Text in English and French (Bilingual). 


A survey of heavy truck operators was conducted be- 
tween June and October 1986. A total of 1,509 drivers 
were interviewed at 11 weigh stations located in BC, 
Alberta, Saskatchewan, Manitoba, Ontario, Quebec 
and NB. The survey was conducted in conjunction with 
a study to assess the utilization of front brakes and 
automatic slack adjusters on heavy-duty trucks. This 
og summarizes the highlights of the driver survey 
only. 


PC E07/MF E01 


157,700 

PB91-204842/GAR PC A04/MF A01 
Southwest Research Inst., San Antonio, TX. 
Performance Evaluation of North Dakota Box 
Beam Guardrail Transition (January 1991). 

Final rept. 

J. B. Mayer. Jan 91, 69p 

See also PB90-127754. Sponsored by North Dakota 
Dept. of Transportation, Bismarck. 


The project involved the construction and full-scale 
crash testing of the North Dakota W-Beam to Box 
Beam Transition. Three tests were performed on the 
transition: (1) Impact system at 15 feet upstream of the 
w-beam/box beam transition to investigate for con- 
nection strength, pocketing and spearing by the box 
beam. Impact conditions: 4500Ib sedan, 50 mph, 25 
degrees; (2) Same as above (No. 1) except for vehicle 
size and impact angle: 1800Ib mini sedan, 60 mph, 20 
degrees; Same as (no. 1) except for reverse direction 
impact. The results of the first two tests indicated satis- 
factory performance and should only be used in situa- 
tions which —— the possibility of a reverse direc- 
tion impact. The reverse direction impact test indicated 
unsatisfactory performance of the W-Beam to Box 
Beam Transition. 


157,701 

PB91-212399/GAR PC A99/MF A06 
Texas Transportation Inst., College Station. 

Results of Special-Use Truck Data Collection. 
Volume 1. 

Final rept. Sep 84-Nov 88. 

D. Middleton. Mar 89, 630p TTI-2-18-85/8-420-3F- 
VOL-1, RR-420-3F-VOL-1, FHWA/TX-89/420-3F- 

V 


‘OL-1 
See also PB91-212407 and PB91-125534. Sponsored 
by Federal Highway Administration, Austin, TX. Texas 
Div., and Texas State Dept. of Highways and Public 
Transportation, Austin. Public Transportation Div. 


The — objectives of the study were to determine 
the following characteristics about special-use truck 
traffic: traffic patterns, vehicle axle distributions, axle 
load distributions, and radius of influence. The com- 
modity movements which are considered in the study 


are: timber, produce, grain, beef cattle, limestone, and 
sand/gravel. Oil and gas exploration activities were 
the initial special-use concerns. Study 299 which ad- 
dressed the effects of oilfield development on Texas 
roadways preceded the 420 study. Projects 299 and 
420 identified the industries of timber, surface mining, 
agriculture, and oil and gas field exploration as those 
which contribute to pavement distress in a significant 
way. Also, these activities generate vehicles which are 
often dissimilar to truck traffic in general. The report 
includes the results of an intensive data gathering 
effort aimed at site-special trip generation characteris- 
tics and vehicular weight characteristics at special-use 
traffic generators. 


157,702 


PB91-212407/GAR PC A11/MF A03 
Texas Transportation Inst., —— Station. 
Results of ial-Use Truck Data Collection. Ap- 
ndix. Volume 2. 
inal rept. Sep 84-Nov 88. 
D. Middleton. Mar 89, 241p TTI-2-18-85/8-420-3F- 
ve RR-420-3F-VOL-2, FHWA/TX-89/420-3F- 


See also PB91-212399 and PB91-125534. Sponsored 
by Federal Highway Administration, Austin, TX. Texas 
Div., and Texas State Dept. of Highways and Public 
Transportation, Austin. Transportation Planning Div. 


The principal objectives of the study were to determine 
the following characteristics about special-use truck 
traffic: traffic patterns, vehicle axle distributions, axle 
load distributions, and radius of influence. The com- 
modity movements which are considered in the study 
are: timber, produce, grain, beef cattle, limestone, and 
sand/gravel. Oil and gas exploration activities were 
the initial special-use concerns. Study 299 which ad- 
dressed the effects of oilfield development on Texas 
roadways preceded the 420 study. Projects 299 and 
420 identified the industries of timber, surface mining, 
agriculture, and oil and gas field exploration as those 
which contribute to pavement distress in a significant 
way. Also, these activities generate vehicles which are 
often dissimilar to truck traffic in general. The report 
includes the results of an intensive data gathering 
effort aimed at site-special trip generation characteris- 
tics and vehicular weight characteristics at special-use 
traffic generators. 


157,703 


PB91-213462/GAR PC A03/MF A01 
Sigmastat, Inc., Brookeville, MD. 

Changes in Aicohol-invoived Fatal Crashes Asso- 
ciated with Tougher State Alcohol Legislation. 
Technical rept. (Final). 

T. M. Klein. Jul 89, 369 DOT-HS-807 744 , NRD-31 
Contract DTNH22-88-C-07045 

Sponsored by National Center for Statistics and Analy- 
sis, Washington, DC. 


From 1982 to 1988, many states implemented stat- 
utes, such as administrative suspension of driver li- 
censes and mandatory jail terms and/or fines for per- 
sons convicted of drunk driving, intended to reduce the 
incidence of alcohol-related motor vehicle crashes. To 
identify potentially effective sanctions and resolve in- 
consistencies in existing findings, NHTSA contracted 
with Sigmastat Inc. to assess the effectiveness of se- 
lected sanctions. Box-Tiao time series/intervention 
analysis was used to measure the significance of 
changes in crash rates coincident with the implemen- 
tation of particular sanctions. Six of the 17 states (35 
percent) implementing mandatory administrative li- 
cense suspension, either alone or in combination with 
other sanctions, experienced statistically significant re- 
ductions. Two of the seven states (29 percent) imple- 
menting mandatory license suspension, most often in 
association with an illegal per se law, experienced sig- 
nificant reductions. Six of the 26 states (23 percent) 
implementing illegal per se, alone or in combination 
with various sanctions, demonstrated significant re- 
ductions. Only one of the 13 states (8 percent) imple- 
menting a mandatory jail/community service sanction, 
typically in combination with an illegal per se statute, 
was found to experience a significant reduction. These 
results suggest that some form of licensing sanction 
appears to be relatively more promising as a deterrent 
to drunk driving, compared with other sanctions. 


157,704 


PB91-218438/GAR 
Keck (Merle E.), Vicksburg, MS. 


PC A03/MF A01 


157,708 


TRANSPORTATION 
Transportation Safety 


Relationship of Fixed and Vehicular to Ac- 
cidents. State and Local Programs Resort leering 
Technology into Practice. 

Final rept. Feb 89-Jan 90. 

M. E. Keck. Mar 91, 32p FHWA/SA-91/019 

Contract DTFH61-89-00410 

Sponsored by Federal Highway Administration, 
McLean, VA. Office of Implementation. 


The report provides a summary of the information 
available from research reports covering the period 
between 1979 and 1988. The material reported relates 
to the relationship between accidents and both fixed 
and vehicular roadway lighting. A reference list is pro- 
vided for readers who wish more detailed information 
on a particular research study. Eighty percent of the 
vehicle miles driven in 1988 were in the daylight hours 
but more than half of the fatalities occurred during the 
night hours. Vehicle headlights and fixed lighting inter- 
act and both must be considered when day and ni 
accident rates are compared. Major improvements in 
vehicle headlighting make fixed lighting less effective 
and vice versa. 


Transportation Safety 


157,705 


N91-24157/0/GAR PC A04/MF A01 
Wichita State Univ., KS. 

Program Plans for Aviation Research. 

W. H. Wentz, J. J. Hutchinson, B. Bahr, W. Becker, 
and W. Bernhart. Dec 90, 62p NIAR-90-32 

Contract DTFA03-90-C-00050 


No abstract available. 


157,706 


N91-24161/2/GAR 

(Order as N91-24157/0/GAR, PC nea 
Wichita State Univ., KS. 
Crashworthiness Experiments. 
W. Bernhart, H. Smith, R. Chandler, and J. Mitchell. 
Dec 90, 6p 
In Its Program Plans for Aviation Safety Research 6 p. 


The Wichita State University purchased a horizontal 
impact sled. The sled is currently a subjected to 
various acceptance tests. The primary objective of this 
research program is to complete the development of a 
total dynamic test capability to support elements of the 
aircraft industry in meeting future and present FAA reg- 
ulatory standards. The FAA has developed these —— 
latory standards for seats and restraint systems is 
expected to issue new standards for various aircraft 
components. It is anticipated that the FAA will conduct 
various dynamic tests in this laboratory in support of 
their own program in crashworthiness. 


157,707 


N91-24162/0/GAR 
(Order as N91-24157/0/GAR, PC say 


Wichita State Univ., KS. 

Analysis of Commuter Aircraft Seat-Type Struc- 
tures in a Crash Environment. 

S. J. H , and T. K. Delillo. Dec 90, 8p 

In Its Program Plans for Aviation Safety Research 8 p. 


The objective of this project is to initiate the develop- 
ment of an analysis capability for seat structures sub- 
ject to a crash accident. This project will assess the 
performance of the SOM-LA computer program in 
terms of its capability to accurately analyze this prob- 
lem. The project will also develop an interface be- 
tween this analysis program and the data acquisition 
software used in the Impact Sled Laboratory at the Na- 
tional Institute for Aviation Research at Wichita State 
University. 
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N91-24185/1/GAR PC A04/MF A01 
Computer Resource Management, Inc., Herndon, VA. 


October 15,1991 375 





TRANSPORTATION 
Transportation Safety 


National Airspace System. Communications Oper- 
ational Concept NAS-SR-136. 

W. Trent, T. Pickerell, and H. Nelson. May 91, 68p 
DOT/FAA/SE-91/1 

Contract DTFA01-91-Y-01004 


A requirement of the National Airspace System (NAS) 
is to provide for communications, as identified in the 
NAS Requirement Specification, _NAS-SR-1000 
(NASSRS). A concept of operation for air-ground, 
ground-ground communications connectivity and ca- 
Pability, and national emergency communications is 
presented. This concept describes the capabilities and 
shows the relationships between subsystems, facili- 
ties, information, and operators/users. It is intended to 
provide a common perspective for personnel involved 
in communication activities, assist in determining 
whether communications meet formal requirements, 
and support coordination among the organizations in- 
volved. This concept is one of eight operational con- 
cepts. The remaining yet to be written concepts will 
complete the description of the system requirements 
as detailed in the NASSRS. 


157,709 

N91-24186/9/GAR PC A07/MF A01 
ie Aerospace Establishment, Farnborough (Eng- 
and). 

Lightning Protection Requirements for Aircraft: A 
Proposed Specification (Revised). 

G. A. M. Odam, A. W. Hanson, and R. H. Evans. c25 
Oct 90, 147p RAE-TM-FS(F)-632-ISSUE-1-REV, 
BR116373 


A Royal Aerospace recommendation for a specifica- 
tion to define the United Kingdom Ministry of Defense 
(UK MOD) requirements for the lightning protection of 
aircraft is presented. It is an appendix to a JAC paper 
proposing changes to the lightning content of DEF 
STAN 00-970. This issue covers background and advi- 
sory material, certification, design, and testing require- 
ments. It applies to all fixed and rotary wing aircraft. 


157,710 
PB91-916605/GAR PC A03/MF A01 
— Transportation Safety Board, Washington, 


Transportation Safety Recommendations Adopt- 
ed during the Month of May, 1991. 

May 91, 33p NTSB/REC-91/05 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains safety recommendations in 
aviation, marine and railroad modes of transportation 
adopted by the National Transportation Safety Board 
during the month of May, 1991. 


General 


157,711 

MIC-91-03663/GAR 
Transportation Development 
(Quebec). 
Radionavigation/location requirements for sur- 
face users in Canada: Present and future. 

J. Rostenne, and D. Deziel. c1989, 168p 


This report presents a description of surface users’ re- 
quirements for radionavigation and an estimate of 
present uses of radionavigation/location equipment by 
surface users as well as a forecast of use by 2000. 
Information was gathered through documentation 
review and expert interviews, and interviews with cur- 
rent and potential ground surface users. Alternate 
radionavigation systems evolution scenarios were pro- 
posed. Surface users’ needs were developed and typi- 
fied, including public service, goods movement, pri- 
vate, military, and other surface users. User needs 
were expressed as functions required, coverage, accu- 
racy, reliability, availability, and update rate. Present- 
use estimates were made for number and types of de- 
vices per sector; forecasts are given as percentage of 
fleet or other relevant criteria, type of device and 
trends from 1988-2000. 


PC E12/MF E01 
Center, Montreal 


157,712 
MIC-91-03671/GAR 


376 VOL. 91, No. 20 


PC E07/MF E01 


‘onan Inst. of Guided Ground Transport, Kingston 
ntario). 

‘otential impact on Canada of pro; new ISO 
standards for large international freight contain- 


ers. 
CIGGT report no. 89-15. 
F. P. Nix. c1990, 49p ISBN-0-8891 1-081-6 


The International Standards Organization (ISO) is at- 
tempting to develop standards for containers larger 
than the current 12.19 m x 2.44 m x 2.90 m ‘high cube’ 
box. In the meantime, there has been a proliferation of 
non-ISO boxes, including the new 14.63 m x 2.59 m x 
(up to) 2.90 m box used in North America. This study 
looks at the impact of these larger containers on Cana- 
dian railways, truckers and terminal operators at the 3 
larger container ports on Canadian railways; and on 
the highway system. Information was obtained through 
interviews with port officials, terminal operators, rail- 
ways, truckers, and others involved in container move- 
peste In addition, the available data base was ana- 
lyzed. 


157,713 

MIC-91-03802/GAR PC E07/MF E01 
New Brunswick Transportation Authority, Fredericton. 
New Brunswick Transportation Authority: Annual 
report 1989-90. 

c1990, 19p 

Text in English and French (Bilingual). 


The annual report contains financial statements of the 
Authority and comments on investment in the Rodney 
Terminal Complex, a joint federal and provincial ven- 
ture to provide improved facilities for the Port of Saint 
John, the construction of an airport at Grand Manan, 
and investment and construction of docking facilities 
at Tiner Point. Includes data on investments made to 
date, recoveries and write-offs for each of these 
projects. 


URBAN & REGIONAL 
TECHNOLOGY & 
DEVELOPMENT 


Emergency Services & Planning 


157,714 
DE$1011847/GAR 
Argonne National Lab., IL. 
Regional evacuation planning using computer sim- 
ulation: Promise and pitfalls. 

D. E. Newsom, and M. Beriwal. 1991, 16p ANL/CP- 
71008, CONF-910128-4 

Contract W-31109-ENG-38 

Society for Computer Simulation western multiconfer- 
ence, Anaheim, CA (USA), 23-25 Jan 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Computer simulation has long been used as a tool in 
the planning of vehicular evacuation of predetermined 
areas. Recent enhancements of the Federal Emergen- 
cy Management Agency’s (FEMA’s) Integrated Emer- 
gency Management Information System (IEMIS) 
enable planners to apply a dynamic evacuation model 
to areas that may be determined on an ad hoc basis or 
by hazards whose location is not fixed, such as natural 
disasters. The regional evacuation analysis capability 
of IEMIS features map-based definition by the user of 
the area to be evacuated; map-based selection by the 
user of destinations and capacities; attribute-based se- 
lection by the user of classes of roadways to be includ- 
ed in the network; automated construction of a first cut 
network configuration; and automated calculation of 
vehicle loading rates onto the network, based on his- 
toric loading rate data from hurricane evacuations. At 
present the usefulness of this capability is limited by 
assumptions which are built into the model. Some user 
effort is required to correct these assumptions; but, the 
model facilitates some corrections by enabling the 
user to perform them graphically. The paper discusses 
the potential usefulness of this system to evacuation 
planners, problems that the user must address, and 
areas where improvement and additional research are 
needed. (ERA citation 16:022308) 
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DE91012414/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Structured meeting techniques identify emergen- 
cy management issues practitioners really want to 
see addre: : 

G. E. Ruberg, and J. F. Keeling. Feb 91, 20p DOE/ 
DP/48058-T9 

Contracts FG02-88DP48058, FC06-87CH10343 
Sponsored by Department of Energy, Washington, DC. 


Emergency Management (EM) researchers need a 
proactive and systematic approach for obtaining re- 
search topics practitioners really want to see ad- 
dressed. Because of the inter-disciplinary nature of 
EM, traditional research hasn’t provided practitioners 
with the information and management tools they can 
readily use. Furthermore, because historically EM 
practitioners haven’t been academically oriented, they 
haven't been inclined to make use of the research pro- 
vided. We feel this is changing as evidenced by such 
activities as an increased emphasis on professional 
standards and training: one example is the National 
Coordinating Council on Emergency Management’s 
project to develop professional standards for emer- 
gency managers. Our method adds another link to the 
connection between research and practice to better 
meet the needs of emergency managers. The primary 
purpose of this paper is to introduce three structured 
meeting techniques that can be used to determine EM 
issues practitioners really want to see addressed. The 
secondary purpose is to list the benefits of — these 
techniques and provide recommendations for re- 
—_ based on three applications of the techniques. 
refs. 


157,716 

DE91012488/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Recommended guidelines for managing hazards 
assessment software at emergency operations 
centers. 

K. M. Probasco, and E. G. Stephan. Apr 91, 20p 
PNL-SA-18686, CONF-910434-3 

Contract ACO6-76RL01830 

Topical — emergency preparedness and re- 
sponse (3rd), Chicago, IL (USA), 16-19 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


Many emergency operation centers are using comput- 
er software for analyzing hazardous events or for plan- 
ning emergency preparedness response in support of 
hazardous events. Whenever risks or consequences 
of risks are being calculated, an intensive look at the 
quality of the software is merited. Thus, it is imperative 
for emergency operation center managers to have a 
standard set of guidelines and/or recommendations 
for the use and control of software software, programs 
or codes used in hazards assessment. This paper pro- 
vides a management plan outline for selecting and 
maintaining hazards assessment software. The solu- 
tion presented in this paper provides guidelines, which 
can aid the emergency operations center manager in 
the selection and maintenance of hazards assessment 
software used for emergency planning or response. 
These guidelines will prompt her or him to ask ques- 
tions that may never have been considered and will 
offer insights for software validity. This outlined plan 
applies to all emergency operation centers that use 
software for planning emergency response or analyz- 
ing hazardous events in progress. 1 ref. 


Housing 


157,717 

MIC-91-03854/GAR PC E12/MF E01 
a Research Associates, Vancouver (British Co- 
lumbia). 

Recommendations for an affordable rental hous- 
ing strategy. 

c1990, 137p 


For more than two years the economy of the Greater 
Vancouver Area has been extremely buoyant. Yet 
while a multitude of jobs have been created, there are 
visible problems and challenges associated with the 
resulting rapid population and household growth in- 
cluding the rise in the demand for all forms of housing. 





This document provides responses to three questions: 
What is the current rental housing situation in the area. 
What is the future need for rental housing. and What 
strategy should the GVRD and its constituent munici- 
Ppalities employ to facilitate the production of afford- 
able rental housing. 


157,718 

PB91-214320/GAR PC A04/MF A01 
Department of Housing and Urban Development, 
Washington, DC. Office of Policy Development and 
Research. 

Report to Congress on SROs for the Homeless 
Section 8 Moderate Rehabilitation —— 

J. Hoben, and G. Blankespoor. Mar 90, 70p 


The report summarizes the first-year experience of the 
Section 8 Moderate Rehabilitation Program for Single 
Room Occupancy (SRO) Dwellings for Homeless Indi- 
viduals (referred to in the report as the Section 8 SRO 
Program), as reported to HUD by the 21 Public Hous- 
ing Authorities (PHAs) and the sponsors of the 30 
projects funded in the first round of the program in FY 
1988. The Office of Research monitored the program 
and, through calls to PHAs and project sponsors, col- 
lected information on a full range of issues, including 
tenant and project characteristics, developmental and 
operational costs and support services. 


Recreation 
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MIC-91-03721/GAR PC E07/MF E01 
Canadian Parks Service, Ottawa (Ontario). 

Terms of reference: Management planning pro- 
gram: Pacific Rim National Park Reserve. 

¢1990, 31p 


Pacific Rim National Park Reserve was created follow- 
ing a joint federal-provincial survey of the west coast of 
Vancouver Island in 1967, which identified the Long 
Beach as having the best national park potential in this 
region. The purpose of this planning program is to pre- 
pare a management plan for Pacific Rim National Park 
Reserve which will provide — term guidance for the 
protection, management, development and use of the 
park reserve’s resources. 


157,720 

MIC-91-03876/GAR PC E07/MF E01 
British Columbia. Ministry of Parks. Southern Interior 
Region, Victoria. 

Purcell Wilderness Conservancy Master Plan. 
c1991, 45p ISBN-0-7726-1291-9 


The Purcell Wilderness Conservancy preserves one of 
the largest tracts of undisturbed wilderness in the Koo- 
tenays and the southern interior of B.C. In 1986, it was 
recommended that the boundaries of the Conservancy 
be reviewed and that a master plan be prepared, with 
public participation. This document is the result of that 
review and states the roles, —— and policies for 
use and management of the Conservancy and its re- 
sources. The Plan provides direction on a number of 
key issues primarily relating to appropriate types and 
levels of recreation use and strategies for managing 
vegetation, wildlife and wilderness resource values. 
This document describes the role of the Conservancy, 
the zoning plan, natural and cultural resource manage- 
ment, visitor services, and plan implementation. 
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157,721 
MIC-91-03909/GAR L 
Greater Vancouver (B.C.) (British Columbia). 
Greater Vancouver agricultural overview. 
G. G. Runka. c1990, 37p 


PC E07/MF E01 


This discussion paper provides an overview of current 
regional agricultural issues, highlighting changes from 
the early 1970s when the Liveable ion strategy 
was first developed. It describes the land characteris- 
tics and land use changes of the agricultural land re- 
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source; socio-economic characteristics, including 
changing rural lifestyles, urban food economics, 
the agricultural infrastructure, technological change, 
and rural real estate; environmental aspects, such as 
the issues of soil and water conservation, intensive 
cultivation and pesticide/herbicide/fertilizer use; and 
rural land use planning to take account of non-agricul- 
tural uses of the land and the rural/urban interface. 
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MIC-91-04019/GAR PC E07/MF E01 
National Capital Commission, Ottawa (Ontario). 

How to promote, demonstrate and implement sus- 
tainable development in the N.C.C. Greenbelt and 
beyond: Phase one of future greenbelt project: 
Policy realm: Discussion paper. 

M. C. Ernst. c1990, 62p 


This report outlines the potential of the National Cap- 
ital Commission greenbelt policies to promote, demon- 
strate, and implement sustainable development within 
the National Capital Region and beyond. The report 
discusses the concept of sustainable development 
and its use as a means of strategic planning; sustain- 
able development and international conservation strat- 
egies already developed; and policy implications and 
specific areas of intervention by sector (agricultural, 
conservation areas, forest reserves, recreational and 
commercial areas). 
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MIC-91-04052/GAR PC E07/MF E01 
Cariboo Development Region (B.C.) (Canada). 
= Development Region (B.C.): Annual report 


1990. 
1991, 20p 


This annual report is a summary of the activities and 
accomplishments of the past calendar year. It contains 
a description of the structure to oversee the regional 
development initiative in the region. 
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MIC-91-03625/GAR 
Transportation Development 
(Quebec). 

pegs oo of a level change system for federal- 
ly subsidized vessels, phase 1: Problem definition/ 
concept development: Final report. 

A. J. Coppens. c1990, 195p 


Evaluation of accessibility for disabled and elderly pas- 
sengers on two federally subsidized ferries and the ter- 
minals from which they sail in N.S. and P.E.I. The 
project developed concepts for a level change system 
for boarding and between deck transfers and evaluat- 
ed other barriers to accessibility on the vessels and at 
the terminals. The work included a survey of the ves- 
sels and terminals to identify and assess the con- 
straints; reviewed relevant safety standards and rec- 
ommended practices, as well as —t procedures; 
and obtained information on possible level change 
systems. A set of design requirements and technical 
specifications were then developed for the level 
change system based on safety, size/capacity, reliabil- 
ity/maintainability, environmental factors, vessel inter- 
facing and stability, ergonomics, Coast Guard require- 
ments, and cost effectiveness. 


PC E17/MF E01 
Center, Montreal 
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MIC-91-04080/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 

Interactive graphic approach for the integrated 
design of intercity transportation timetables and 
vehicle o tions. 

Publication no. 762. 

C. Lardinois, T. G. Crainic, and J. Dion. c1991, 31p 


The planning and management of the services offered 
by any intercity passenger transportation company in- 
volve two key levels of concern, characterized as the 
strategic ‘market-oriented’ level which is mainly con- 
cerned with the design of an efficient timetable that 
best suits traveller’s expectations, but with little con- 
sideration for operational and feasibility issues; and 
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the operational level, where one mainly addresses 
such issues as routing and scheduling of vehicles to 
the detriment of marketing considerations. This paper 
presents a decision support system which aims at rec- 
onciling both levels of concern within an integrated 
interactive-graphic framework. The paper describes 
the main components of the computer system, its da- 
tabase structure, the underlying algorithmic methods, 
and experimental results. 
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PB91-208520/GAR PC A04/MF A01 

Strgar-Roscoe-Fausch, Inc., Minneapolis, MN. 

= for Determining Traffic Volume Projection 
ors. 


Final rept. 1989-91. 
=a and J. J. Kern. Apr 91, 69p MN/RC- 


Contract MN/DOT-66089 

Sponsored by Minnesota Dept. of Transportation, Ma- 
plewood. Materials and Research Lab., and Minnesota 
Local Road Research Board, Maplewood. 


The estimation of future year traffic volumes is a key 
component in the overall process of designing road- 
ways. Reliable traffic projections are required to esti- 
mate construction needs and to develop cost esti- 
mates. Methods used by the Minnesota Department of 
Transportation (Mn/DOT) to project future year traffic 
volumes have been found to be statistically unreliable. 
The purpose of the study was to evaluate the proce- 
dure used by Mn/DOT, to examine and evaluate other 
available methods, and to develop a more reliable and 
accurate method to project traffic volumes. 
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PB91-212134/GAR PC A04/MF A01 
Massachusetts Inst. of Tech., Cambridge. Region | 
Univ. Transportation Center. 
Planning Study to Design a Demonstration Pro- 
gram to Illustrate the Benefits of Highway Techno- 
logical Innovation. 
Las ge _ re 

. F. Humphrey. 1 91, 5ip 
Contract bTOSa8-G-0001 
Sponsored by Department of Transportation, Wash- 
ington, DC. 


The report describes the results of the First Phase of a 
planned three-phased project designed to work with 
local, regional and state transportation agencies to 
identify and implement a demonstration program to il- 
lustrate the benefits of highway system technology. 
Several ad hoc committees were formed, which are 
hoped to eventually be formalized to design and imple- 
ment several actions: an intera communication 
network; a motorist information/incident management 
system for the Boston metropolitan area; and a New 

ngland Regional Toll Agency Group to evaluate the 
possibilities of implementing automatic toll collection 
systems. The Second Phase is now underway, having 
the purpose of designing a demonstration program. 
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MIC-91-03715/GAR PC E17/MF E01 
Market Facts of Canada Ltd., Toronto (Ontario). 

1987 Rideau Canal land based user study. 

c1989, 271p 


The Rideau Canal and the Trent-Severn Waterway are 
Ontario’s two major waterway systems, serving two 
distinct user populations. The water-based users were 
the subject of a comprehensive survey during the 1986 
operating system. This report presents the results of a 
survey of land-based users, conducted during the 
1987 peak season. It was designed to establish a data- 
base which would provide information for manage- 
ment planning, carrying capacity, visitor activity man- 
agement, water management, houseboat and related 
issues, social and economic impact and natural re- 
source use. The survey is composed of land-based 
visitor attendance estimating procedures and formu- 
lae; visitor characteristics and use during the 1987 
peak season; and supplemental lock station specific 
issues. Information was obtained through question- 
naires. 
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1013039/GAR 157,340 
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design. 
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DE91013270/GAR 157,965 
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DE91013655/GAR 157,432 
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design. 

DE91013865/GAR 157,435 
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Crashworthiness Experiments. 
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R Phase 2. Final Report. 
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Reserve Accessions among Individuals with Prior Military 
Service: Supply and Skill Match. 
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Alcohol-related traffic accidents in Saskatchewan, —. 
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Traffic accident statistics, 1989. 
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shipments. 
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Chemisorption and Thermal Decomposition of Acetic 
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AD-A236 787/8 154,613 
ACETOPHENONE 

Health and Environmental Effects Document for Aceto- 
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'B91-216358/GAR 155,450 
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Recovery of Neuromuscular 
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Transmission after Acetyicholinesterase Inhibition in the 
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me inesterase Remming). 
'B91-217893/GAR 
ACETYLENE 
Kinetics of combustion-related processes at high tem- 
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E91013015/GAR 154,710 
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Acidic —— in Ontario Study: Annual program 
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Acidic fens ae in Ontario Study: Daily precipitation 
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MIC-91-04013/GAR 154,384 
Acidic ee in cae Study: Daily precipitation 
parry! listings, 1 Report. 

MIC-91-04048/GAR 154,385 

ACID ELECTROLYTE FUEL CELLS 

Advanced water-cooled phosphoric acid fuel cell devel- 
opment. Annual report, 1989. 
DE90009700/GAR 155,269 
Advanced water-cooled phosphoric acid fuel cell devel- 
opment. Technical progress report No. 26, April-June 


1990. 
DE91012243/GAR 155,275 
ACID MINE DRAINAGE 
Review of acid drainage from waste rock dumps and 
mine sites (Australian and Scandinavia). 
DE91619456/GAR 
ACIDIFICATION 
Use of historical assessment for evaluation of process- 
| projections of future environmental change: 
Lake acidification in the Adirondack Mountains, New 
York, USA. 
DE91012534/GAR 155,674 
Acidification research at ECN. Contribution to the Dutch 
Priority Program on Acidification. 
DE91778827/GAR 155,378 
ACOUSTIC EMISSION 
NDE of Thermal Protection System for Space Shuttle 
Solid Rocket Booster. 
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Origin of acoustic emission produced during single point 
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IFR and Terminal Area Operations. 
N91-24165/3/GAR 154,459 
Enhanced Single Layer Multi-Color or Luminescent Dis- 
play with Coactivators. 
PATENT-4 987 339 157,171 
Bayesian Multi- ‘are! Tracking for Advanced Air-Traffic 
Control System: 
PB91-217612/GAR 157,680 
Knowledge-Based System for Air Traffic Control ey & 
PB91-217901/GAR 

DISPLAY SYSTEMS 
Demonstration of an Aircraft Navigator’s Moving Map 


Display. 

AD-A236 833/0/GAR 154,222 
Laser-Based Display Technol Development at the 
Naval Ocean Systems Center (NOSC). 

AD-A236 968/4/GAR 155,033 
Generic Radar Display. 
PATENT-4 944 679 

DISSOLUTION 
— kinetics of quartz and kaolinite in alkaline so- 
lutions. 
DE91787405/GAR 

DISSOLVED GASES 
Gas evolution from spheres. 
DE91012807/GAR 

DISSOLVERS 
Monthly summary of dissolver data. 
DE91012041/GAR 

DISTILLATES 
Coal liquefaction process streams characterization and 
evaluation. Quarterly technical progress report, January 
1-March 31, 1990. 
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156,598 
156,793 


156,929 
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DISTRESS SIGNALS 
Tropical Tests of a Seawater Marker. 
AD-A236 831/4/GAR 

DISTRIBUTED COMPUTER SYSTEMS 
Algorithms for the Correct Implementation of Scheduling 
Policies in Distributed Systems. 
PB91-218735/GAR 

DISTRIBUTED DATA PROCESSING 
Senne A Form of Distributed Heterogeneous 

Supercomputing. 

AD-A236 524/5/GAR 154,888 
Army Nonprogrammer System for Working Encyclopedia 
Requests. Phase 3A Report. 

AD-A236 655/7/GAR 
Distributed Ada Real-Time Kernel (DARK). 
AD-A237 050/0/GAR 

DISTRIBUTED SYSTEMS 
Algorithms for the Correct Implementation of Scheduling 
Policies in Distributed Systems. 

PB91-218735/GAR 154,938 

DISTRIBUTION SYSTEMS 
Development of Guided Horizontal Boring Tools. Final 
Report, June 1984-March 1991. 

PB91-213900/GAR 155,242 

DISTRICT HEATING 
Models and methods for optimization of district heating 
systems. Part 1. Models and identification methods. 
DE91792982/GAR 155,262 

DIURNAL VARIATIONS 
= of the Earth’s Radiation Budget as Measured by 

imbus-7: May 1979 to May 1980. 
NaI -24720/5/GAR 154,364 

DIVERTORS 
Evidences of trapping in tungsten and implications for 
plasma-facing components. 

DE91012734/GAR 156,790 

DIVIDED DIFFERENCES 
Multivariate Divided Differences. 2: Multivariate B-Splines. 
PB91-217752/GAR 

DIVING 
Preliminary Ly and Hydration Guidelines for Diving to 
Depths to 150 FSW. 

AD-A236 519/5/GAR 

DIVISION LEVEL ORGANIZATIONS 
Inactivation: A Blueprint for a Division. 
AD-A236 547/6/GAR 

DNA 
Recognizing genes and other components of genomic 
structure. Workshop report. 

DE91013393/GAR 156,189 
Investigation of matrix-assisted laser desorption FTMS for 
biomolecules. 

DE91013511/GAR 156,190 

DNA ADDUCTS 
Use of AMS to the biomedical sciences. 
DE91012037/GAR 

DNA DAMAGE 
Biochemical mechanisms and clusters of damage for 
high-LET radiation. 
DE91012335/GAR 156,285 
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Detection of Base Damage in DNA in Human Blood Ex- 
posed to Ronen Radiation at Biologically Relevant 
Doses (Bepal ~ van Baseschade in DNA in Humaan 
Bloed Dat is Blootgesteld aan Biologisch Relevante 
Doses loniserende Straling). 

PB91-217836/GAR 156,299 
Effect of Dose Modifiers on i eect > Cellular 
DNA Damage (Effect van Besc sibiliser- 
ende Verbindingen op de inductie van ONA- Schade in 
Cellen bij Blootstelling aan loniserende Straling). 
PB91-217844/GAR 56,233 


DNA \ SEQUENCING 


ig for 
DE91013233/GAR 


DOCUMENTATION 
Pollution Hazard Assessment System Version 20: Docu- 
mentation and Users Manual. 
AD-A236 439/6/GAR 155,497 
Compilation and representation of intelligent electronic 
documents: An architecture for referenceability. 
DE910 012635/GAR 154,961 
National Library of Medicine Recommended Formats for 
Bibliographic Citation. 
PB91-182030/GAR 
DOCUMENTS 
International Exploration of MARS. A Special Bibliogra- 


phy. 
N91-24965/6/GAR 154,328 
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patterns on a hypercube. 
156, 187 
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Base Simulation Test of the M840E1 Dolly Set. 
AD-A236 891/8/GAR 156,434 
DOLPHINS (MAMMALS) 
Acoustic Reflectivity of Nets: Implications Concerning In- 
cidental Take of Dolphins. 
AD-A236 481/8/GAR 154,265 
DOMAIN WALL 
Light Domain Walls, Massive Neutrinos and the Large 
Scale Structure of the Universe. 
N91-24867/4/GAR 
DOORS 
R. F. Lockout Circuit for Electronic Locking System. 
PATENT-4 996 525 
DOPPLER RADAR 
Detection and Characterization of Deep Water Wave 
Breaking Using Moderate Incidence Angle Microwave 
Backscatter from the Sea Surface. 
AD-A236 732/4/GAR 156,962 
Airborne Wind Shear Detection and Warning Systems: 
Third yyy Manufacturers’ and Technologists’ Con- 


ference, Part 
NO124140/6/GAR 154,223 


CLASS: Coherent Lidar Airborne Shear Sensor. Wind- 


shear Avoida 
N91-24141/4/GAR 154,168 


Continuous Wave Laser for Wind Shear Detection. 
N91-24142/2/GAR 154,169 


Status of Turbulence Prediction System’s AWAS 3. 
N91-24146/3/GAR 154,173 


— Weather ‘ aeed with Predictive Wind Shear De- 


n Capabilitie: 
NOt 24150/5/GAR 154,177 


Wind Shear Radar Program Future Plans. 
N91-24151/3/GAR 154,178 


Clutter Modeling of the Denver Airport and Surrounding 


Areas. 
N91-24152/1/GAR 154,179 


Airborne Radar Simulation Studies of the Denver July 11, 
1988 Microburst. 
N91-24155/4/GAR 154,182 


Radar Performance Experiments. 
N91-24168/7/GAR 154,224 


Integrated Data Analysis of July 7, 1990 Microburst. 
N91-24170/3/GAR 154, 


Microburst Avoidance Simulation Tests. 
N91-24172/9/GAR 


Orlando Experiment. 
N91-24177/8/GAR 154,190 


— of the TDWR and LLWAS Wind Shear Detec- 


in Syste: 
NOt. 24178/6/GAR 154,191 
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of dormancy release in potato tubers. 
MIC-91-03913/GAR 1 
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DOSE EQUIVALENTS 
Reconstruction of dose equivalent to the public on Uni- 
versity of California, Davis, property from the (60)Co Irra- 
diator Facility. 
DE91012718/GAR 156,288 
DOSE RANGE-FINDING 
Infusion Dose Range-Finding of 8-Chloroadenosine-3’,5’- 
a Monophosphate (NSC-614491) in Beagle Dogs. 
91-204859/GAR 156,227 
Pharmacokinetics and Dose Range-Finding of Benzoic 
Acid,  2-Chloro-5-(((5,6-Dihydro-2-Methyl-1,4-Oxathiin-3- 
YL)Carbon' 1) Amino)-1-Methylethyl Ester (NSC-D615985) 


in Beagle S. 
PB91-204867/GAR 156,228 


DRIVERS (PERSONNEL) 


DOSE-RESPONSE RELATIONSHIPS 
Fyn ap ap for selected it 


A study on runners: Final report. 
MIC-91-03710/GAR 
DOSEMETERS 
Tracking electric field exposure levels through radio fre- 
quency dosi 4 
DE91007194/GAR 156,283 


Recent and performance of survey instru- 
ments for the monitoring of weakly penetrating radiations. 
DE91012928/GAR 156,814 


DOSIMETERS 
Thermoluminescent Dosimeter Measurements and Analy- 
sis for LDEF Experiment M0006 (Abstract Only). 
N91-24990/4/GAR 157,550 


Radiation Calculations and Comparisons with Data (Ab- 
stract Only). 
N91-24991/2/GAR 157,551 
LDEF ees Model for Radiation Analyses (Ab- 
stract q 
N91-24992/0/GAR 157,552 


DOSIMETRY 
Radiation dosimetry data management using VAX C, 
FMS, RMS, DCL, and Oracle. " 
DE91013065/GAR 156,292 
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tions annual report, October 1, 
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DE91012986/GAR 157,120 


110 GHz ECH system for Dill-D. 
DE91013238/GAR 


DOWNBURSTS 
Airborne FLIR Detection and Warning System for Low Al- 
titude Wind Shear. 
N91-24147/1/GAR 154,174 
DRAG REDUCTION 
Copolymers for Drag Reduction in Marie Propulsion: New 
Molecular S' with Enh d Effecti 
AD-A236 722/5/GAR 154,660 


Effect of Localized Air Emission on the Drag of a Slender 
Surface Craft. 
AD-A237 032/8/GAR 156,977 
Nonlinear Aerodynamics and the Design of Wing bo 
N91-24105/9/GAR 116 
DRAIN-2DX COMPUTER PROGRAM 
DRAIN-2DX User Guide. 
PB91-212530/GAR 
DRAINAGE 
Municipal drains and the landowner. 
MIC-91-03896/GAR 
DREDGING 
Chemical evaluations of John F. Baldwin Ship Channel 
sedi t 2 


iment L 
DE91013718/GAR 155,682 
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Recent experience wit 
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with backgrounds at the SLC. 
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INEL Lithologic Core Storage Library —e pian. 

DE91014157/GAR 156,596 
DRILLING 

— and Device for Stand-Off Laser Drilling and Cut- 


PA TENT-4 870 244 155,838 


DRILLS 
Development of Guided Horizontal Boring Tools. Final 
Report, June 1984-March 1991. 
PB91-213900/GAR 155,242 


DRINKING DRIVERS 
wh ough in Alcohol-involved Fatal Crashes Associated 
her State Alcohol Legislation. 
PB91-21346 2/GAR 157,703 


DRIVER BEHAVIOR 
Driving behaviour and characteristics of heavy duty truck 
operators in Canada. 
MIC-91-03878/GAR 157,699 


~~ INTOXICATION 
in ss Fatal Crashes Associated 
her State Alcohol Legislation. 
PBot 213462/GAR 157,703 
Injury Control Case S Assessing the impact of In- 
creasing the Drinking Age ¢ on Motor Vehicle Injuries. 
PB91-218669/GAR 157,530 


DRIVERS (PERSONNEL) 
NIOSH Testimony to DOL on the Occupational Safety 
and Health Administration’s Notice of Proposed Rulemak- 
ing on Occupant Protection in Motor Vehicles by J. D. 
Millar, January 8, 1991. 
156,270 


PB91-213132/GAR 

NIOSH C and Testi on the Occupational 
Safety and Health Administration’s Notice of Proposed 
ee on Occupant Protection in Motor Vehicles by 
J. D. Millar, December 14, 1990. 

PB91- O13 140/GAR 156,271 


NIOSH Comments to DOL on the Occupational Safety 
and Health Administration's Notice of Proposed Rulemak- 
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~ Ry Occupant Protection in Motor Vehicles by J. D. 
Millar, April 8, 1991. 
PB91-213157/GAR 156,272 
DROP SIZE 
LN2 Spray Droplet Size M i ble Dif- 
fraction Technique. 
N91-24470/7/GAR 
DROPLETS 
Some of Bloembergen’s Nonlinear Optical Effects Revis- 
ited in Single Micrometer-Sized Droplets. 
AD-A236 651/6 157,089 
Effect of the Phase Velocity and Spatial Overlap of 
herical Resonances on Sum-Frequency Generation in 


Droplets. 
AD-A236 764/7 157,091 


Observational study of the efficiency of activation of ac- 
cumulation-mode particles in warm continental stratiform 


clouds. 
DE91013335/GAR 154,379 


wa van dauwmonsternemers van ECN en KEMA 

—_ . (Comparison of dew samplers of ECN 
and KEMA in chagerbrug, Netherlands). 
DE91778865/GAR 


DRUG ABUSE 
Three R's: Recognizing, reaching, and referring women 
with addictions: A -_ for caregivers. 

MIC-91-04054/GA' 
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National and Alcoholism Treatment Unit Survey 
(NDATUS), 1989. Main Findings Report. 
PB91-205047/GAR 154,439 
aes +. Survey on Drug Abuse: Population 
‘stima’ 
PBOT208104/GAR 
DRUG ADMINISTRATION ROUTES 
Symposium Entitled: Particle Lung Interactions: ‘Over- 
load’ Related Phenomena. A Journal of Aerosol Medicine 
oon in, Clearance, and Effects in the Lung. Volume 
3, 


ment 1 
AD-ADSY 053/4/GAR 156,226 


DRUG INTERDICTION 
Andean Initiative: A Faulty Campaign in the War on 


Drugs. 

AD-A236 512/0/GAR 
Linking the Air Drug War. 
AD-A236 745/6 


Ce drug Effort: An E val Com- 


mander. 
AD-A236 877/7/GAR 156,505 
National Drug Control Strategy: What Should the Military 
Objectives Be. 
AD-A236 894/2/GAR 
Measuring the Performance of the Department of De- 
fense in internarcotics Operations. 
AD-A236 898/3/GAR 156,510 
Drug interdiction Effectiveness. 
AD-A236 915/5/GAR 
DRUG TREATMENT PROGRAMS 
National Drug and Alcoholism Treatment Unit Survey 
(NDATUS), 1989. Main Findings Report. 
PB91-205047/GAR 154,439 
DRUG USERS 
National Household Survey on Drug Abuse: Population 
Estimates, 1990. 
PB91-205104/GAR 
DRUG WAR INITIATIVE 
Andean Initiative: A Faulty Campaign in the War on 


Drugs. 

AD-A236 512/0/GAR 
DRY METHODS 

Factors governing dry deposition of gases to surface 

water. 

DE91013535/GAR 
DRYING 

-— of geicast ceramics. 

recauhcndgeealeats 155,877 


in of a veneer cooler/sorter for the plywood indus- 
. Part 1, Phase 2 report to the Bonneville Power Ad- 
ministration: Analysis, design and demonstration of a 
veneer cooler/sorter to be used in conjunction with a 
radio frequency veneer dryer; Part 2, Cost estimate for a 
rf redried veneer cooler/sorter. 
DE91013288/GAR 156,075 
DUCKS 
Status r on the distribution and ecology of Harlequin 
ducks in British Columbia. 
MIC-91-03735/GAR 
DUCTED ROCKET ENGINES 
Non-Acoustic Combustion Instability in Hybrid Rocket 


Motors. 

N91-24250/3/GAR 

System for the Testing of Hybrid Rocket Motors. 
N91-24253/7/GAR 54,779 
Development of a Liquid Fueled Gas Generator for 


et Research. 
N91-24295/8/GAR 154,798 
DUCTILE-BRITTLE TRANSITIONS 
Effects of sample size and loading rate on the transition 
behavior of a DCI alloy. 
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DULUTH (MINNESOTA) 
Superfund Record of Decision (EPA R 
corns Interlake/Duluth Tar Site, Duluth, 
dial Action), September 1990. 
PB91-921458/GAR 

DUMP COMBUSTORS 
Premixed, Turbulent Combustion of Axisymmetric Sudden 
Expansion Flows. 
N91-24294/1/GAR 

DURABILITY 


Probabilistic Structural Analysis: Introductory Remarks 
(Abstract Only). 


N91-24326/1/GAR 154,807 


Envi ital Exp Effects on Composite Materials 
for Commercial Aircraft. 
N91-24358/4/GAR 155,950 


Durability Evaluation of Photovoltaic Blanket Materials 
Exposed on LDEF Tray S1003 (Abstract Only). 
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DURHAM (NORTH CAROLINA) 
Evaluation of High Volume Particle Sampling and Sample 
Handling Protocols for Ambient Urban Air Mutagenicity 
Determinations. 
PB91-213603/GAR 155,404 
DUST CLOUDS 
Target Area Operating Conditions Dust Lofting from Nat- 
ural Surfaces. 
AD-A237 024/5/GAR 156,531 
DUST CONTROL 
Evaluation of dust cake filtration at high temperature with 
effluence from an atmospheric fluidized-bed combustor. 
Technical note. 
DE91002001/GAR 
Test plan for FY-91 dust control studies. 
DE91012764/GAR 
DUST EXPLOSIONS 
NIOSH Comments to DOL on Grain Handling Facilities by 
R. W. Niemeier, March 18, 1991. 
PB91-212902/GAR 
DYES 
Near-Infrared a An Air-Stable Radical Anion. 
AD-A236 429/ 
Tropical Tests of a Seawater Marker. 
AD-A236 831/4/GAR 
DYNAMIC CONTROL 
Crystallization of Proteins by Dynamic Control of Super- 
saturation. 
N91-24909/4/GAR 
DYNAMIC LOADS 
Dynamic om effects in modeling and control of hard 
contact motion of a manipulator. 
155,826 


DE91010393/GAR 
High cycle fatigue testing of glass fiber reinforced polyes- 
structural details. 
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ter and weld 
DE91778829/GAR 
DYNAMIC RESPONSE 
Experimental Stu 
tems. U.S.-Japan 


=. 

B91-212712/GAR 

DYNAMIC STRUCTURAL ANALYSIS 
Structural Integrity and Durability of Reusable Space Pro- 
eres Systems. 

91-24307/1/GAR 

DYNAMIC TESTS 
Crashworthiness Experiments. 
N91-24161/2/GAR 157,706 
Preliminary Investigation of Thin Film Polymers Exposed 
to Low Earth Orbit (Abstract Only). 
N91-25020/9/GAR 

DYNAMICS 
ice Dynamics in the Marginal Ice Zone. 
PB91-223107/GAR 

EARTH ATMOSPHERE 
Deriving the Velocity Distribution of Meteoroids from the 
Measured Meteoroid Impact Directionality on the Various 
LDEF Surfaces (Abstract Only). 
N91-25012/6/GAR 

EARTH FILLS 
Landfill Leachate glogging of Geotextile (and Soil) Filters. 
PB91-213660/GAR 155,57; 
Superfund Record of Decision (EPA R 
ville Municipal — — Site, Al 
al Action), September 
PB91-921467/GAR 

EARTH MOVEMENT 
Implications of Recorded Earthquake Ground Motions on 
Seismic Design of Building Structures. 
PB91-212548/GAR 154,504 

EARTH MOVEMENTS 
Chile Earthquake, 1985: An Evaluation of Structural Re- 
a for Bearing Wall Buildings. 

B91-218008/GAR 154,510 

EARTH OBSERVATIONS (FROM SPACE) 
Highlights of 1989. 
N91-24669/4/GAR 


of the Behavior of Dual Steel Sys- 
perative Earthquake Research Pro- 
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Earth View: A Business Guide to Orbital Remote ny 
N91-24671/0/GAR 156,545 
EARTH OBSERVING SYSTEM (EOS) 
Highlights of 1989. 
N91-24669/4/GAR 
EARTH ORBITAL ENVIRONMENTS 
Environmental Interactions of the Space Station Freedom 
Electric Power System. 
N91-24225/5/GAR 155,085 
Durability Evaluation of Photovoltaic Blanket Materials 


sed on LDEF Tray $1003 (Abstract Only). 
N91-25062/1/GAR 155,342 


154,389 


Long Duration Exposure Facility (.DEF) Results (Abstract 
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Only). 
N91-25063/9/GAR 155,343 


LDEF SP-Hvde tment it Data on Spacecraft Leakage 
Current and one (Abstract Only). 
N91-25064/7/GAR 157,584 


LDEF Active Optical System Components Experiment 
(Abstract Only). 
N91-25069/6/GAR 157,587 


Effects of o- -Duration Exposure on Optical System 
Components (Abstract Only). 
N91-25070/4/GAR 157,588 


Effects of Lon mg Term Exposure on Optical Substrates 
and Coatings ( _— -1) (Abstract Only). 
N91-25071/2/GAR 156,016 


Optical Performance of Exposed Solar Cell Covers (Ab- 
stract Only). 

N91-25072/0/GAR 155,344 
Effect of Space Exposure on Pyroelectric Infrared Detec- 


tors (Abstract wat 
N91-25073/8/GA 157,589 


Vacuum Deposited Optical Coatings Experiment (AO 
138-4) (Abstract Only). 
N91-25074/6/GAR 155,924 


Ruled and Holographic Gratings Experiment (AO 138-5) 
(Abstract Only). 
N91-25075/3/GAR 157,590 


Exposure to Space Radiation of High-Performance Infra- 

red Multilayer Filters (Abstract Only). 

N91-25076/1/GAR 158,925 
it Experiment 


Passive Exposure of Earth Radiation Bud 
Components LDEF Experiment AO-147: Post-Flight Ex- 
aminations and Tests (Abstract Only). 

N91-25077/9/GAR 154,341 
Transmittance Measurements of Ultra Violet and Visible 
Wavelength Interference Filters Flown Aboard LDEF (Ab- 


stract Only). 
NOt °35078/7/GAR 158,926 


Space Environmental Effects on Coated Optics (Abstract 


Only). 
N91-25079/5/GAR 157,591 


LDEF Fiber Optic Exposure Experiment (Abstract | a 
N91-25080/3/GAR 


Preliminary Analysis of WL Experiment sais 
Space Environment Effects on Operating Fiber Optic 
Systems (Abstract Only). 

N91-25081/1/GAR 157,593 


sso of Factors seeing the Radiation Sensitivity of 
tz Crystal _— (AOQ189) (Abstract Only). 
N91.25080/0/GAR 157,594 


Effects of Space Environment on Space-Based Radar 
Phased-Array Antenna: Status and Preliminary Observa- 
tions (Abstract Only). 

N91-25083/7/GAR 157,595 


Systems Special Investigation Group Overview (Abstract 


nly). 
N91-25084/5/GAR 155,066 


LDEF Electronic Systems: Successes, Failures, and Les- 
sons (Abstract Only). 
N91-25085/2/GAR 


LDEF Mechanical Systems (Abstract Only). 
N91-25086/0/GAR 


On-Orbit Coldwelding (Abstract Only). 
N91-25087/8/GAR 157,597 


Thermal Control Surfaces Experiment (SOO69) Flight 
Systems Performance (Abstract Only). 
N91-25088/6/GAR 157,598 


Post Yo System Analysis of FRECOPA (AO 138) (Ab- 


stract Only). 
N91 25080/4/GAR 157,599 


Effects of Ultravacuum and Space Environment on Con- 
tact Ohmic Resistance (AO 138-11) (Abstract Only). 
N91-25090/2/GAR 58,068 


Microwelding of Various Metallic Materials under Ultrava- 
cuum (AO 138-10) (Abstract Only). 
N91-25091/0/GAR 155,785 


Long Duration Exposure Facility (L.DEF) Low-Tempera- 
ture Heat Pi Experiment Package (HEPP) Power 
System Results 5) Only). 

N91-25092/8/G, 155,080 


Results of the ainsi and the Calcium Carbonate- 

Crystallization on the Long Duration Exposure Facility 

(Abstract oNly). 
N91-25093/6/GAR 157,600 
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Seeds in Space Experiment Results (Abstract Only). 
Ponce 56,157 
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tract Only). 
N91-25095/1/GAR 156,158 


Survival of Epiphytic Bacteria from Seed Stored on the 
Long Duration | xposure Facility (LDEF) (Abstract Only). 
N91-25098/5/GAR 156,216 
EARTH ORBITS 
Evaluation of Proposed Rocket Engines for Earth-to-Orbit 
Vehicles. 
N91-24240/4/GAR 154,770 
SDIO Electric + eae Requirements. 
N91-24269/3/GA! 154,725 
Preliminary Results from the Heavy Ions in ice Experi- 
ment (Abstract Only). i - 
N91-24995/3/GAR 157,555 
peng of Atomic Oxygen with Material Surfaces in 
rth Orbit: Preliminary Results from Experiment 
1s (Abstract Only). 
NO1-250a5/6/GAR 157,577 
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Orbital Debris Sweeper and Method. 
PATENT-4 991 788 


EARTH (PLANET) 
oe = oa ing Planet: The FY 1992 US Global Change 
——-. A Supplement to the US President's 
Fecal Year 1992 Budget. 
N91-24690/0/GAR 154,391 
the Advanced Very 


Environmental Remote Sensing Usi 

High Resolution Radiometer (AVHRR). — 1986- 

—— bay _— from the NTIS Database). 
PB91-800805/G. 157,654 


EARTH cman’ A 
Atlas of Wide-Field-of-View Out going Longwave Radi- 
ation Derived from Nimbus 7 Earth or lation Budget 
Data Set, November 1985 to October 1 
N91-24719/7/GAR 154,363 
Atlas of the Earth’s Radiation Budget as Measured by 
Nimbus-7: May 1979 to May 1980. 
N91-24720/5/GAR 154,364 
EARTH RADIATION BUDGET EXPERIMENT 
Atlas of Wide-Field-of-View Out — Longwave _Radi- 
ation Derived from Nimbus 7 Earth - iation Budget 
Data Set, November 1985 to October 198 
NOT -24719/7/GAR 
Passive Exposure of Earth Radiation Bud: 
Components LDEF E: iment AO-147: 
aminations and Tests (Abstract Only). 
N91-25077/9/GAR 
EARTH ROTATION 
High Frequency Lamy Analysis of Very Noisy Stochas- 
tic Processes and its Application to ERP Series Deter- 
mined by VLBI on SLR. 
AD-A236 987/4/GAR 156,586 
EARTHQUAKE ENGINEERING 
Base Isolation in Japan, 1988. 
PB91-212449/GAR 
EARTHQUAKE RESISTANT STRUCTURES 
Base Isolation in Japan, 1988. 
PB91-212449/GAR 154,502 
er of Recorded Earthquake Ground Motions on 
ic Design of _——e Structures. 
Peer, 212548/GAR 154,504 
Experimental my Be the Behavior of Dual Steel Sys- 
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N91 “24208/ 1/GA 154,747 


Test Results of the Modified Space Shuttle Main — 

bb the Marshall Space Flight Center Technology Test 
acility. 

pen mre ate 154,771 


ine Status-Sea Level Testing Results. 
ner p.24256/0/GA 154,781 


ight Divert Propulsion System Hot-Fire Test. 
Net 2ae '6/8/GAR 154,789 


Solid Rocket Booster Integration with the AQM-37C Mis- 


sile Target. 
N91-24280/0/GAR 154,793 


Stability Testing of Full Scale Tactical Motors. 
N91-24281/8/GAR 154,794 


Nonlinear Stability Testing and Pulsing of Full Scale Tac- 
tical Motors. 
N91-24282/6/GAR 154,795 


Normal Stress Transducer Behavior. 
N91-24284/2/GAR 154,797 


High Pressure Mach 10 to 20 Electrothermal Hypersonic 

Wind Tunnel. 

N91-24288/3/GAR 154,232 
imental Evaluation of Combustor Liner Materials for 

Solid Fuel Ramjet Testing. 

N91-24289/1/GAR 154,749 

Model 320-2: A Compact Advanced UAV Turbojet. 

N91-24292/5/GAR 154,751 

Fluctuating Pressures in Pump Diffuser and Collector 

Scrolls, Part 1. 

N91-24554/8/GAR 157,083 

of a Post-Test Diagnostic System for 
Rocket Engines. 
N91-24787/4/GAR 154,930 





ENGINEERED SAFETY SYSTEMS 


Performance Indicator a uaa for US Department of 
Energy reactors and facilities. 
DE91013211/GAR 156,842 
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ENGINEERING 
DOE Engineering/Science Career Orientation Program, 
Summer 1989. Final performance report. 
DE91012780/GAR 154,436 


ENGINEERING GEOLOGY 
Using a systems on sora process to develop engi- 
neered barrier system design concepts. 
DEO1019617/GaH 155,540 


Geofront keikaku no mondaiten wo saguru. Shutoshite 
jiban(center dot)ganban kogaku no tachiba kara. (Search- 
ng eo ea rk pow project. ; Mainly from standpoint 
te) rock engineering). 

DE91787773/GAR - ” 156,600 

ENGINEERS 

UNC Collaborat 
AD-A236 704/3/ 154,091 


Why engineers must know and manage organizational 
DE91012425/GAR 154,077 


ENHANCED RECOVERY 
Improvement of sweep efficiency and mobility control in 


Beo1002250/ GAR 156,667 


Modeling of surfactant transport and adsorption in porous 


DE91002230/GAR 156,668 
Office FY 1990 Annual report. 


Project: Overview. 
AR 


Bartlesville 
DE91002236/GAR 156,669 


Thermal numerical simulator for laboratory evaluation of 
oil recovery. 
156,670 


steamflood 
DE91002238/GAR 
pmo ee J igned study of the variables and param 
ers of carbon dioxide equations of state. Final report. 
DES1002040/GAR 156,671 


Percolation models for boiling and bubble growth in 


Bes toozea4/ /GAR 156,672 


Improved CO2 enhanced oil recovery-Mobility control by 
in-situ chemical precipitation. Final report. 
DE91002243/GAR 156,674 
Cyclic CO2 injection for light oil recovery, performance of 
a cost shared field test in Louisiana. 

DE91012192/GAR 156,677 
bei der Meh- 


Retention —_- 
nL tten on “chemisches Fluten. 
Abschlussbericht. (Retention of an overall system during 
pracy oil recov from reservoirs by means of 
ical floodi report). 
156,684 








chemi 

DE91788380/G. 
ENLISTED PERSONNEL 

Job Satisfaction Within the Military Entrance Processing 

Station and Its Relationship to Quality of Performance. 

AD-A236 536/9/ hon R 156,398 


Reserve A among Individ 
ons Skill watch 


Is with Prior Military 
: Supply ai 
AD-A236 979/1/GAR 


156,444 
Aggregate Dynamic a Model (ADAM) for Air Force 
Enlisted Personnel: User's Guide. 

AD-A237 040/1/GAR 

ENRICHED URANIUM 
Investigation of the low enrichment conversion of the 

Texas A and M Nuclear Science Center Reactor. Final 


91005588/GAR 156,927 
agen SURFACES 


uer Group of Real Enriques Surfaces |. 
Poort 7471/GAR 


ENTEROTOXINS 


Staphylococcal Enterotoxin B: Immunolabeling and Visu- 
alization of Target Cells. 
AD-A236 443/8 





156,445 


156,112 


156,178 
ENTREPRENEURS 
Investing in Human Capital: 
Market Economy. 
PB91-209742/GAR 
ENTRY CONTROL SYSTEMS 
Building _ security control system pre-site planning and 


installatior 
E01013981 /GAR 156,943 


Evaluation peed optic closed circuit television transmis- 


sion systems for security applications. 
DE9101 1308/GAR 156,945 


SENLEX: A sensor layout expert system. Volume 1, 


Overview. 
DE91014397/GAR 156,946 
ae eS EFFECTS 
Effects of Freeze/Thaw Cycles on Bonded Joints and 
Composite Materials. 
Nar asi64/6/GAr 154,185 


1989 High-Speed Civil Transport Studies. 

N91 "oat 405/0/GAR 154,200 
ice Environmental Effects on Silvered Teflon Thermal 

Contro ‘ol Surfaces (Abstract Only). 

N91-25031/6/GAR 157,581 

ENVIRONMENT TRANSPORT 
FATE: The Environmental Fate Constants Information 
System Database. 


KW-44 VOL. 91, No. 20 


Poland’s Transition to a 
154,527 


KEYWORD INDEX 


PB91-216192/GAR 
ENVIRONMENTAL ASPECTS 
Port Alice SO2 impacts: Air quality, soil, vegetation and 
ealth. 
MIC-91-03622/GAR 155,393 
Effect of coal dewatering and coal use on the water qual- 
ity of the East Poplar River, Saskatchewan: A literature 
review. 
MIC-91-03728/GAR 155,690 


ow Expansion Review Panel: Final report. 
MIC-91-03871/GAR 155,739 


Report on the fisheries resources of the lower Nelson 

River and the impacts of hydroelectric development, 

1989 data. 

MIC-91-03926/GAR 156,751 
eg ce gon mgensand 


155,746 





for | impact assessment, 
Acadion Peninsula | Regional Landfill. 
MIC-91-03589/GAR 155,545 


Initial environmental evaluation: Commercial trucking on 
the Kootenay Parkway. Draft. 
MIC-91-03737/GAR 155,735 


a 1 chal, 


MIC-91-03918/GAR 


ENVIRONMENTAL CHEMICAL SUBSTITUTES 
Fluxless soldering of Ni-Au plated Kovar with a laser. 
DE91013261/GAR 55,848 


ENVIRONMENTAL EFFECTS 
Impact of Clean Air in the 1990's. 
AD-A236 526/0/GAR 155,351 


Investigation of Methods to Measure and Predict Biologi- 
cal and Physical Effects of Commercial Navigation Traf- 
a Workshop II Held in St. Louis, Missouri on 17-18 April 


1990. 
AD-A236 673/0/GAR 156,652 
Health and environmental effects document for oil shale, 


1981. 
DE90004321/GAR 155,714 


pe grouse use of burned, non-burned, and seeded 
egetation communities on the Idaho National Engineer- 

ng am Laboratory , Idaho. 
91012765/GAR 156,315 


Endangered Species Program, ~~. aes Re- 
serves in California. Annual report, FY 1 
DE91013053/GAR 155,726 


Environmental impacts on increased hydorelectric devel- 
opment at existing dams. 
DE91013135/GA\ 155,727 


a Ranch wildlife mitigation feasibility study, 
Nary, Oregon. Annual report. 
beorora2se GAR 156,732 
Biological assessment of the effects of activities conduct- 
at Camp Roberts Army National Guard training site, 
Monterey and San Luis Obispo Counties, California, on 
the endangered san joaquin kit fox, Vulpes macrotis 


mutica. 
DE91014121/GAR 156,736 


Evaluation of impacts on wetlands: do NEPA analyses in- 
tegrate wetland protection requirements. 
DE91014220/GAR 155,729 


Anthropogene Immissionen als at in ter- 
restrischen Oekosystemen und Wege zur Minderung ihrer 
Schadwirkung. T. 1 und 2. T.1: Chemische Untersuchun- 
ar zum oberirdischen Wirkungspfad der Waldschaeden. 
.2: Bodenchemische und bodenbiologische Untersu- 
chungen. Abschlussbericht. (Anthropogenic emissions as 
stress factors in terrestrial ecosystems and ways towards 
reduction of injurious effects. Pt. 1 and 2. Pt.1: Chemical 
investigations of forest damage via the above-ground 
pathway. Pt.2: Soil-chemical and -biological investiga- 
tions. Final report). 
DE91785477/GAR 155,385 
Beregning af raastof-, energiforbrug og miljoebelastning 
ved fremstilling og bortskaffelse af glas-, blik- og polypro- 
pylenplast-emballage. (Calculation of raw materials, 
energy cor tion and envirc | exposure in rela- 
tion to the production and disposal of glass, sheet metal 
and polypropylene plastic packing). wes 
155,544 





155,741 





DE91792968/GAR 


Abundance and reproductive success of colonial water- 
birds on Lake Winnipegosis, 1987-89. 
MIC-91-03929/GAR 156,752 


Environmental and Human Safety of Major Surfactants. 
par md 1. Anionic Surfactants. Part 2. Alcohol Ethoxy 


Sulfa’ 
PB91.214007/GAR 155,699 


Environmental and Human Safety of Major Surfactants. 
Volume 1. Anionic Surfactants. Part 3. Alkyl Sulfates. 
PB91 1-214015/GAR 18. 
ENVIRONMENTAL EXPOSURE 

Summary of literature review of risk communication: Han- 
ford Environmental Dose Reconstruction Project. 

DE91012482/GAR 155,417 
Reconstruction of dose equivalent to the public on Uni- 
versity of California, Davis, property from the (60)Co Irra- 


diator Facili 
156,288 


» 


cility. 
DE91012718/GAR 


Chemical Stockpile Disposal Program. Final phase 1 en- 
vironmental report for Tooele Army Depot, Tooele, Utah. 


DE91013003/GAR 155,527 


Health assessments and other activities of the Agency 

for Toxic Substances and Disease Registry — 

DE91013160/GAR 155,419 

Stochastic model for estimating personal exposures in 

contaminated buildings at Superfund sites. 

DE91014019/GAR 155,423 
ENVIRONMENTAL HEALTH 

Environmental Fact Sheet. Superfund Progress: Environ- 

mental Indicators. 

PB91-921354/GAR 155,623 
ENVIRONMENTAL IMPACT Rouge eel 

Environmental assessment: d 

— demonstration project. Clean oat x eer 


Progra 
DES1012173/GAR 155,717 


Weapons Engineering Tritium Facility, Building 205, Tech- 
nical Area 16: Los Alamos National Laboratory, Los 
Alamos, New Mexico. Environmental assessment. 

DE91012175/GAR 155,468 


Environmental assessment: Low NOx/SOx burner retrofit 
for utility cyclone boilers. Clean coal technology —. 





DE91012180/GAR 

Current methods of handling less-than-detectable meas- 
urements and detection limits in statistical analysis of en- 
vironmental data. 
bE91012804/GAR 158,720 


Salisbury-North 345 kV transmission line: EIA study 


report. 
MIC-91-03605/GAR 155,732 
Wilderness Management Plan and Environmental As- 
sessment for the Cottonwood Point Wilderness: Arizona. 
PB91-201871/GAR 156,760 
ENVIRONMENTAL IMPACT STATEMENTS 
Proposed Relocation of the 37th Tactical Fighter Wing 
and Other Tactical Force Structure Actions. 
AD-A236 774/6/GAR 
ENVIRONMENTAL IMPACT STATEMENTS-DRAFT 
Airside Development Project: Environmental impact state- 
ment summai 
MIC-91-04151/GAR 158,456 
ENVIRONMENTAL IMPACT STATEMENTS-FINAL 
Final Envi | Impact S' it: Proposed Summit 
Pumped Storage Hydroelectric Project, Summit County, 
Norton, Ohio. 
PB91-218388/GAR 155,457 
ENVIRONMENTAL IMPACTS 
Atmospheric Fluidized-Bed Combustion Program. Fiscal 
Year 1991 Summary Program Plan. 
DE91012121/GAR 154,704 
Advanced Combustion Technology Program. Fiscal year 
1991 summary program plan. 
DE91012123/GAR 154,705 
Beyond the market: Recent regulatory responses to the 
externalities of we production. 
DE91012514/GAR 155,125 
ENVIRONMENTAL MONITORING 
Th d Area Datab System (TADS) computer 


Besi01: 012491/GAR 155,718 


Developing a GIS to facilitate data analysis for environ- 
mental restoration of a large waste site. 
155,535 


156,424 








DE91013222/GAR 


Differeniation of Aroclors in environmental samples using 
negative ion chemical ionization (NICI) mass spectrome- 


try. 
DE91013411/GAR 155,728 


Biological (molecular and cellular) markers of toxicity. 
Semi-annual technical progress report No. 5, October 1 
1990-March 30, 1991. 

DE91013546/GAR 158,421 


Environmental regulatory ee. for fadiological effluent 
monitoring and envirc 2 
155,486 





DE91013607/GAR 


Monitoring and predictive capability for evaluating im- 
pacts from in-situ oil sand/heavy oii subsurface disposal 


Mic-o1-0 04135/GAR 155,557 


Choices in Monitoring Wetlands. 
PB91-216200/GAR 


Wetlands Detection Methods Investigation. 
PB91-217380/GAR 156,665 


ARTEMIS Environmental Monitoring of the African Conti- 

nent: First Results. 

PB91-217638/GAR 154,367 

ARTEMIS a), Overview and Presentation of ARTE- 

MIS Produc’ 

PB91-21 7646) GAR 
ENVIRONMENTAL PERSISTENCE 
@ and toxicity of dimethyl malo- 
nate and methyl salicylate. 

DE91012775/GAR 158,368 
ENVIRONMENTAL POLICY 

Energy and the environment in the Asia-Pacific Region: 

Planning for an uncertain future. (Proceedings). 

DE91012407/GAR 


155,702 


154,368 





155,124 





Environmental Regulatory Update Table, 1 1991. 
DE91012993/GAR — 7 155,723 


RCRA/CERCLA Division orientation package. 
DE91013166/GAR 155,533 


Tiger Team Assessment of the Princeton Plasma Physics 


a . 
DE91 014995/ GAR 156,851 


Cost-effectiveness —_ of CO2-reduction options. 
The case of the Netherland 
DE91778877/GAR 155,383 


Prince Edward Island. Dept. of the Environment: Annual 
report 1990. 
MIC-91-03688/GAR 155,733 


Arctic environmental strategy: An action plan. 
MIC-91-04094/GAR 155,743 


ENVIRONMENTAL POLLUTANTS 


— and Environmental Effects Document for Adiponi- 

PB61-219678/GAR 155,438 

Health and Environmental Effects Document for Benzoic 
cid. 

PB91-213686/GAR 155,439 

yo Environmental Effects Document for Benzyl 

coho! 

PB91-213694/GAR 158,440 

Health and Environmental Effects Document for Bro- 

mochloromethane. 

PB91-213702/GAR 155,441 

pe and Environmental Effects Document for 4-Amino- 

ine. 

PB91.216399/GAR 155,448 

— and Environmental Effects Document for 1,3-Buta- 
iene. 

PB91-216341/GAR 155,449 

Health and Environmental Effects Document for Aceto- 
henone. 

Pp9i-216358/GAR 155,450 

Health and Environmental Effects Document for Bromo- 
lorm. 

PB91-216424/GAR 155,451 

Health and Environmental Effects Document for 1-Buta- 

nol. 

PB91-216465/GAR 155,452 

Health and Environmental Effects Document for Cacodyl- 

ic Acid. 

PB91-216473/GAR 155,453 


Health and Environmental Effects Document for Chioral. 
PB91-216481/GAR 155,454 


ENVIRONMENTAL PROGRAMS 


Development of a Pulsed-Laser, Fiber-Optic-Based Fluor- 
imeter: Determination of Fluorescence Decay Times of 
Polycyclic —- Hydrocarbons in Sea Water. 

AD-A236 523/7 156,985 


ENVIRONMENTAL PROTECTION 


—— _— Region: A coastal atlas for environmen- 
tal 
Mi ot 03624/GAR 155,687 


In the forefront of the fight for our environment. 
MIC-91-03729/GAR 155,734 


Alberta Environment: Annual report 1988-89. 
MIC-91-03753/GAR 155,736 


Sustainable communities. 
MIC-91-03874/GAR 155,740 


Arctic environmental strategy: An action plan. 
MIC-91-04094/GAR 155,743 


Proposed sustainable development strategy for New 
Brunswick. Draft. 
MIC-91-04133/GAR 157,521 


ENVIRONMENTAL PROTECTION AGENCY 


Information Systems Inventory (ISI), PC Version. User’s 


Guide. 

PB91-172957/GAR 155,744 
Information Systems Inventory (ISI), Macintosh Version. 
User’s Guide. 

PB91-175950/GAR 155,745 
Information Systems Inventory, (PC Version) (for Micro- 
computers). 

PB91-507558/GAR 155,750 
Information Systems Inventory, (Macintosh Version) (for 


Microcomputers). 
PB91-507566/GAR 155,751 


ENVIRONMENTAL QUALITY 


Environmental Fact Sheet. Superfund Progress: Environ- 
mental Indicators. 
PB91-921354/GAR 155,623 


ENVIRONMENTAL RESEARCH 


Influence of Organic Cosoivents on the Sorption Kinetics 
of Hydrophobic Organic Chemicals. 
PB91-216283/GA\ 156,772 


ENVIRONMENTAL SURVEYS 


Communicating with public and scientific audiences: Are 

they really any different. 

DE91012822/GAR 155,721 
Vertical pump turbine oil environmental evaluation. 

DE91013033/GAR 155,725 


Tiger Team environment, safety, and health assessment 
of the Oak Ridge National Laboratory. 


KEYWORD INDEX 


DE91013162/GAR 155,592 
po ge survey at Lucas Heights Research Labora- 


lories, 1988. 
Des101 0/GAR 155,491 


lealth Assessment for Beacon Heights Landfill Site, 
peel Falls, yn seg Region 1. CERCLIS No. 
CTD072122062. Addendum 
PB91-205666/GAR 155,427 


Health A 1 Count . Landfill, Lexing- 
ton County, South ‘foam Region 4 . CERCLIS No. 
SCD980558043 

PB91 '208674/GAR 158,428 


Health Hazard Evaluation Report HETA 87-352-2097, 
— Association of Fire Fighters, Anaheim, Cali- 


Poot, -212415/GAR 156,250 


Health Hazard Evaluation Report HETA 87-392-2099, 
Loral Systems Group, Akron, Ohio. 
PB91-212423/GAR 156,251 


Health Hazard Evaluation Report — 88-344-2092, 
Shoprite Supermarkets, New Jersey-New 3 
PB91-212431/GAR 156,252 


Health Hazard Evaluation Report HETA 90-390-2065 and 
MHETA 86-012-2065, R. T. Vanderbilt Company, Gouver- 
neur, New York and NIOSH Comments to OSHA on 
‘Variations in the Carcinogenicity of Tremolite Dust Sam- 
ples of Differing Morphology’. 

PB91-212514/GAR 155,429 


Health Hazard Evaluation Report HETA 91-023-2096, 
Tully Sculpting, Niwot, Colorado. 

PB91-212555/GAR 156,254 
Health Hazard Evaluation Report HETA 89-183-2101, 
= Jackson Junior High School, Cross Lanes, West 


Virgini 
PB91- 21 2571/GAR 156,255 


Health Hazard Evaluation Report HETA 89-170-2100, 
Northwest Vocational School, Cincinnati, Ohio. 
PB91-212605/GAR 156,256 


—_ Hazard Evaluation Report HETA 89-116-2094, 
itinghouse Electric Corporation, Bloomington, Indiana. 
PROT 12610/GAR 156,257 


In-Depth Survey Report: Evaluation of a Custom Fabricat- 
ed Negative Air Glove Bag mgr» the Removal of Asbes- 
tos-Containing Pipe Lagging, | ity of M 

setts, Amherst, MA. 

PB91-212647/GAR 155,430 
NIOSH Testimony to DOL on Occupational Safety and 
Health Administration’s Proposed Rule on Occupational 
Exposure to 1,3-Butadiene by R. W. Niemeier, January 








17, 1991. 

PB91-212654/GAR 155,431 
Industrial Hygiene Survey Report of General Electric 
Company, Albuquerque, New Mexico, April 18-24, uae 
PB91-212662/GAR 15,492 


NIOSH Comments to EPA on Radiofrequency wiiene 
by J. D. Millar, December 5, 1986. 
PB91-212670/GAR 155,433 


= Comments to DOL on Formaldehyde by R. A. 
emen, August 14, 1986. 
PBOTSI2 8/GAR 155,434 


Fatal Accident Circumstances and Epidemiology (FACE) 

oo Grain Elevator Leadman Suffocates After Being 
aren in Shelled Corn Inside Silo, April 5, 1989. 

1-212704/GAR 156,258 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Sheet Metal Mechanic Dies Following a 22-Foot 
Fall through a Roof Opening, December 20, 1988. 

PB91-212738/GAR 156,259 


Fatal Accident Circt and Epidemiology (FACE) 
Report, Apprentice Lineman Electrocuted While Upgrad- 
ing a Power Distribution System, March 6, 1989. 

PB91-212746/GAR 156,260 


Fatal Accident Circumstances and Epidemiology (FACE) 

psn Construction Worker Dies in 36-Foot Fall at Con- 
in Site, January 18, 1989. 

PBO1.212779/GAR 156,261 


Fatal Accident Circumstances and Epidemiology (FACE) 
—— Cement Finisher Dies After 160-Foot Fall from 

Scaffold, December 19, 1988. 

PBet 1261 1/GAR 156,262 


Fatal Accident Circumstances and be agg (FACE) 
Report: Service Operations Technician Dies After Con- 
tacting 7680-Volt Switch, May 13, 1989. 

PB91-212829/GAR 156,263 


Fatal Accident Circumstances and Epidemiology — 
Report: Caulki ing Mechanic Dies in Fali When Scaffold 
Fails, March 15 . 

PB91 212837 /GAR 156,264 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Farm Laborers Die in Oxygen-Deficient 
Manure Pit, June 26, 1989. 

PB91-212845/GAR 156,265 
Fatal Accident Ci and Epidemiol (FACE) 
Report: Journeyman Electrician Electrocuted When Lock- 
out Attempt Fails, December 17, 1988. 
PB91-212852/GAR 156,266 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Maintenance Mechanic Electrocuted While 
Touching Damaged Power Cord, December 22, 1988. 

PB91-212860/GAR 156,267 
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Accident and Epidemiology (FACE) 
Report: Dioctical Foreman and Electrocuted 
When Guy Wire Contacts 13,200-Voit Power Line, Octo- 


ber 12, 1988. 

PB91-212878/GAR 156,268 
NIOSH Testimony to DOL on the Occupational Safety 
and Health Administration’s Proposed Rule on Accredita- 


= = Train for di Waste Oper- 
tions by B. BD tarde January 29, 1991. 
PBQ1-212886/GAR 155,435 


pany Comments to PO oe Oe oes Safety 
and Health Administration py allen ay maar 
oe ee of Training Progr d 
le Operations by J. D Miley, Apa 1, 1901 
Pastet 2894/GAR 158,436 


EPA's Indoor » Quality and Work Environment Survey: 
Relati of Employees’ Self-Reported Health Symp- 
toms with Indoor Air Quality Measurements. 

PB91-213579/GAR 155,437 


Total Human E EPA Field Stud- 
Research Needs. 


ies, and Future 
PBa1 -216242/GAR 155,447 


Status of Natural «terme Databases in National 
arks: Western R 

PB91-216580/ 156,764 
Fatal Accident Ci and Epidemiology (FACE) 
Report: Laborer Electrocuted When He Contacts 4160- 
Volt Power Line on Rooftop, June 1, 1989. 
a 156,274 
Fatal Accident Sician Cecmonaed apg 
Report: Ciemibution Line 

Guetor in Contact with 7200-Volt Power Line, Apr 20, 


1989. 
PB91-217224/GAR 156,275 


Fatal Accident Circumstances and (FACE) 
Report: be cag Dies in Fall To te 
Construction, | 29, 1989. 

PB91-217232/GAR 156,276 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: =a." 
Skylight, April 18, 1989. 
PB91-217240/GAR 156,277 
Fatal Accident and Epidemiology — 
R entice Lineman Dies After Contacting 7200- 
Primary Wire, May 219 2, 1989. 
PB91-217257/GAR 156,278 
Fatal Accident Circumstances and Epi i (FACE) 
Report: Painter Dies from Burns Received from i 
Inside Tank, May 16, 1989. 
PB91-217265/GAR 156,279 
Fatal Accident Circumstances and pana oe i (FACE) 
Report: Stucco Mason Dies in Fall from Scaffold, April 


21, 1989. 
PB91-217273/GAR 156,280 











ENVIRONMENTAL TESTS 


pe ——_ Exposure Facility Experiment M0003 Dein- 

ae /Findings and Impacts (Abstract Only). 

N91-25046/4/GAR 155,919 

LDEF Active Optical System Comp Experi 

(Abstract : 

N91-25069/6/GAR 157,587 

Effects of Long-Duration Exposure on Optical System 
ts (Abstract Only). 

N91-25070/4/GAR 157,588 


Effects of ey Bem Exposure on Optical Substrates 

and Coatings ( 1) (Abstract Only). 

N91-25071/2/GAR 156,016 

Effect of Space Exposure on Pyroelectric Infrared Detec- 

tors (Abstract — 

N91-25073/8/GAI 157,589 

Vacuum Deposited Optical Coatings Experiment (AO 

138-4) (Abstract Only). 

N91-25074/6/GAR 155,924 

Ruled and Holographic Gratings Experiment (AO 138-5) 

(Abstract Only). 

N91-25075/3/GAR 157,590 
ps poacnd to ne Fane Gasean Radiation of aap Infra- 

ters (Abstract 
NOt sores /GAR 155,925 
Passive Exposure of Earth Radiation Experiment 
LDEF Experiment RO 147, Bost ight Ex- 

aminations and Tests (Abstract Only). 

N91-25077/9/GAR 154,341 

Transmittance Measurements of Ultra Violet and Visible 

Wave Interference Filters Flown Aboard LDEF (Ab- 

stract Only). 

N91-25078/7/GAR 155,926 

Space Environmental Effects on Coated Optics (Abstract 


Only). 
N91 samen 157,591 


LDEF Fiber Optic Exposure Experiment (Abstract Only). 
NO1.25000/3/ GAA 157,592 


Preliminary Analysis of WL Experiment Number 701: 
Environment Effects on Operating Fiber Optic 

Systems (Abstract Only). 

N91-25081/1/GAR 157,593 


_. of Factors Det ition Sensitivity of 
Quartz Crystal — AO189 89) puceeet Only). 
N91-25082/9/GAR 157,594 
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Effects of Space Environment on Space-Based Radar 
Phased-Array Antenna: Status and Preliminary Observa- 
tions (Abstract Only). 
N91-25083/7/GAR 157,595 


pa Special Investigation Group Overview (Abstract 
N91-25084/5/GAR 155,066 
LDEF Electronic Systems: Successes, Failures, and Les- 
sons Oni 


(Abstract ). 
N91-25085/2/ GAR 155,067 


LDEF Mechanical ' a (Abstract Only). 


N91-25086/0/GAR 157,596 


On-Orbit Coldwelding (Abstract Only). 
N91-25087/8/GAR 157,597 


Thermal Control Surfaces Experiment (SOO69) Flight 
Systems Performance (Abstract Only). 
N91-25088/6/GAR 157,598 
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transient in the ATR. 

E91012728/GAR 156,868 
Passive ALWR source term. Advanced Reactor Severe 
Accident Program. 

DE91013236/GAR 156,878 
FISSION PRODUCTS 
Fission product iodine Ay h arly Hanford-Site oper- 
eg Its production and vior during fuel process- 
off-gas treatment and release to the atmosphere. 
D '91012772/GAR 155,477 
FITTING FUNCTIONS (MATHEMATICS) 
Fitting of Discrete irregularly Spaced Data with Differen- 
tiable Functions: Application to Ray Tracing in the lonos- 


phere. 
AD-A236 770/4/GAR 


FIXED MOORING ANALYSIS PROGRAM 
FIXMOOR User’s Guide. Beta Version. Fixed Mooring 
Analysis. 


154,340 


AD-A236 734/0/GAR 
FLAMES 

Numerical Investigation of Turbulent Flame Sheets. 

AD-A236 650/8/GAR 154,700 

Determination of Alloy Content from Plume Spectral 

Measurements. 

N91-24341/0/GAR 154,567 
FLAMMABILITY TESTING 

Material Flammability Test Assessment for Space Station 


Freedom. 
PB91-216606/GAR 157,636 


FLANGES 
Effect of Flange Bolt Preload on Space Shuttle Main 
Engine High Pressure Oxidizer Turbopump Housing Anal- 


Kor. -24584/5/GAR 155,796 


FLASH FLOODS 
Natural pongo anew Report, Shadyside, Ohio, Flash 
Floods, June 
PB91 304966/GAR 156,662 
FLAT PLATES 
Breaking come the delta Wing Vortex: The Role of Vortic- 
rs Sa in the down Process. 

91 24109/1/GAR 154,120 
Experimental Analysis of Critical Factors Involved in the 
Breakdown Process of Leading Edge Vortex Flows. 
N91-24110/9/GAR 54,121 
Long Duration Exposure Facility: Transverse Flat Plate 
Heat Pipe (Abstract Only). 

N91-25067/0/GAR 155,784 
FLEXIBLE BODIES 

High Performance, Accelerometer-Based Control of the 

Mini-Mast Structure at Langley Research Center. nina 


156,994 


N91-24222/2/GAR 
FLEXIBLE PAVEMENTS 
Evaluation of Bituminous Pavements for High Pressure 
Truck Tires. 
PB91-217323/GAR 154,696 
FLIBE 
Gas evolution from spheres. 
DE91012807/GAR 
FLIGHT CONTROL 
Human Factors Cockpit: A System and Human Factors 
a to Enhance Safety and Efficiency in Single Pilot 
IFR and Terminal Area Operations. 
N91-24165/3/GAR 154,459 


NASA-LARC Flight-Critical Digital Systems Technology 
Workshop. 
N91-24200/8/GAR 154,204 
——— Evaluation of a Speed-Guidance Law for Har- 
roach Transitions. 
N91-24209/9/GAR 154,156 
National Remote Computational Flight Research Facility. 
N91-24210/7/GAR 154,205 
FLIGHT ENVELOPE 

Ground Vibration . -——_aamama of a Missile System for 
Flutter Energy Definiti 

154,108 


156,793 


AD-A237 Oe/O/GAR 
FLIGHT HAZARDS 
Airborne FLIR Detection and Warning System for Low Al- 
titude Wind Shear. 
N91-24147/1/GAR 154,174 
Airborne Wind Shear Detection and Warning Systems: 
Third eee Manufacturers’ and Technologists’ Con- 


ference, Part 1. 
N91-24166/1/GAR 154,230 


Microburst Avoidance Simulation Tests. 
N91-24172/9/GAR 

Wind Shear Training Applications for 91/135. 
N91-24173/7/GAR 

NASA Langley Flight Test Program. 
N91-24175/2/GA 


154,225 
154,186 
154,188 
Orlando Experiment. 
N91-24177/8/GAR 

mamic Alerter for Microbursts (TAMP). 


Th 

N91-24179/4/GAR 

Estimate of Heavy Rain Performance Effect. 
N91-24182/8/GAR 


Status of Sundstrand Research. 
N91-24183/6/GAR 154,196 


[oneemeee Lapse Rate as an Adjunct to Wind Shear 


Detec' 
N91-24184/4/GAR 154,197 


FLIGHT INSTRUMENTS 
Cognitive Performance Capabilities in the Cockpit. 
N91-24090/3/GAR 

FLIGHT MANAGEMENT SYSTEMS 
Airborne Wind Shear Detection and Warning Systems: 
Third Combined Manufacturers’ and Technologists’ Con- 
ference, Part 1. 
N91-24166/1/GAR 154,230 
NASA Langley Flight Test Program. 
N91-24175/2/GAR 

FLIGHT MECHANICS 
LIDAR Studies on Microbursts. 


154,190 
154,192 


154,195 


54,458 


154,188 





N91-24167/9/GAR 


FLIGHT OPERATIONS 
NASA Langley Flight Test Program. 
NoTotreeG AR ”- 


154,155 


154,188 


Orlando Experiment. 
N91-24177/8/GAR 


FLIGHT PATHS 
Paramagnetic Pro; 
N91-24527/4/GA 

FLIGHT SIMULATION 
Evaluation of Electrooculographic, Head Movement and 
Steady State Evoked Response Measures of Workload in 
Flight Simulation (U). 
AD-A236 505/4/GAR 156,300 


Microburst Avoidance Simulation Tests. 
N91-24172/9/GAR 


Status of Heavy Rain Tests. 
N91-24180/2/GAR 154,193 


MLS Mathematical Model Validation Study onal Rrport Air- 
borne MLS Data from Atlantic City International Airpo 
Boeing 727 Elevation Shadowing Flight Tests. 
N91-24190/1/GAR 154,198 
Evaluation of Cloud Detection Instruments and Perform- 
ance of Laminar-Flow Leading-Edge Test Articles During 
NASA Leading-E Flight-Test Program. 
N91-24199/2/GA 154,203 
Simulation Evaluation of a Speed-Guidance Law for Har- 
rier Approach Transitions. 

N91-24209/9/GAR 154,156 

FLIGHT SIMULATORS 
Cognitive Performance Capabilities in the Cockpit. 
N91-24090/3/GAR 
Wind Shear Training Applications for 91/135. 
N91-24173/7/GAR 1 
Flight Testing in the Netherlands: An Overview. 
PB91-217596/GAR 

FLIGHT TEST INSTRUMENTS 
py A System for Measuring, Recording and Process- 

Flight Test Data. 
PI 91-217539/GAR 154,226 
Measurement of Linear and Angular Displacements in 
Prototype Aircraft: Instrumentation, Calibration and Oper- 
ational Accura 
154,227 


154,190 


liant Orientation. 
157,068 


154,225 


154,458 
54,186 


154,221 


PB91-217547/GAR 


FLIGHT TESTING 
Evaluation of the depleted uranium hazard from SRAM II 
missile testing. 
DE91012823/GAR 156,290 
FLIGHT TESTS 
Flow Visualization Study of a 1/48-Scale AFTI/F111 
Model to Investigate Horizontal Tail Flow Disturbances. 
N91-24128/1/GAR 154,128 
Transonic ce Theory, Application and Experi- 
ment, Volume 2 
N91-24132/3/GAR 
Laminar-Flow ay Experiments. 
N91-24135/6/G. 154,134 


Computations! hay ahh of the X-29A Advanced Technolo- 


Ror. -24137/2/GAR - 154,167 
Airborne Wind Shear Detection and Warning Systems: 
Third Combined Manufacturers’ and Technologists’ Con- 
ference, Part 1. 
N91-24166/1/GAR 154,230 
Integrated Data Analysis of July 7, 1990 Microburst. 
N91-24170/3/GAR 154,346 
NASA Langley Flight Test Program. 
N91 "241 75/2/GAR 154,188 
Lightning Protection Requirements for Aircraft: A Pro- 
posed Specification (Revised). 

N91-24186/9/GAR 157,709 
MLS Mathematical Model Validation Study Using Air- 
borne MLS Data from Atlantic City International Airport 
Boeing 727 Elevation Shadowing Flight Tests. 
N91-24190/1/GAR 154,198 
Hypersonic Research Vehicle (HRV) Real-Time Pte ng 
Test Support F and Ri Study. Part 1: 
Real-Time te, ode Experiment Support. 

N91-24193/5/GAR 154,198 
Hypersonic By moe Vehicle (HRV) Real-Time me 
Test Suppo and R S' rt 2: 
—" gotten Support for Flight Systems ho 


NOT. "24194/3/GAR 154,199 
Static Performance Tests of a Flight-Type STOVL Ejec- 


tor. 
N91-24201/6/GAR 154,740 


National Remote Computational Flight Research Facility. 
N91-24210/7/GAR ar 


Test Results of the Modified Space Shuttle Main E: 

} A the Marshall Space Flight Center Technology Test Jed 
cili 

NOT. 11.24243/8/GAR 154,771 

Analytical Methods for the Qualification of Helicopter 


Structures. 
N91-24650/4/GAR 154,218 


AGARD Flight Test Techniques Series. Volume 9: Aircraft 
Exterior Noise Measurement and Analysis Techniques. 


154,132 
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N91-24843/5/GAR 154,220 


Laboratory Test and Acoustic Analysis of Cabin Treat- 
ment for Propfan Test Assessment Aircraft. 
157,039 


N91-24844/3/GAR 
Long Duration Exposure Facility (LDEF) Low-Tempera- 
- Heat Pipe Experiment Package (HEPP) (Abstract 


ly). 

N91-25065/4/GAR 157,585 

Flight Testing in the Netherlands: An Overview. 

PB91-217596/GAR 
FLIR “eng 

Status of NASA’s IR Wind Shear Detection Research. 

NOT 24145/5/GAR 154,172 

Airborne FLIR Detection and Warning System for Low Al- 

titude Wind Shear. 

N91-24147/1/GAR 
FLOOD CONTROL 

Water Resources and Related Land Management, Buffa- 

lo Metropolitan Area, New York. 

AD-A236 558/3/GAR 156,728 
FLOOD DAMAGE 

Natural Disaster Survey Report, Shadyside, Ohio, Flash 

Floods, June 14, 1990. 

PB91-204966/GAR 156,662 
FLOODS 

TOVS data analysis during the catastrophic floods of 

Bangladesh of 1987 and 1988 and Cyclone of 1985. 

DE91618751/GAR 56,655 
FLOORS 

Slipmeter for Floor Coatings. 

AD-A236 636/7/GAR 156,411 

Super good cents heat loss reference. Manufactured 

homes: heat loss assumptions and calculations; heat loss 

coefficient tables. 

DE91013574/GAR 154,470 
FLORIDA 

Feasibili 


154,221 


154,174 


and Approach for Mapping Radon Potentials in 
Florida. Florida Radon Research Program. 
PB91-217372/GAR 155,494 
FLOTATION 
PDU-scale testing of microbubble flotation. Technical 
progress — 13th quarter, September 1, 1989-Novem- 


ber 30, 1989. 

DE91012250/GAR 155,171 
PDU-scale testing of microbubble flotation. Technical 
progress report, 11th quarter, March 1, 1989-May 31, 
989. 


1989. 
DE91012252/GAR 155,173 


Process Development Unit testing of microbubble flota- 
tion. Technical progress report, 9th quarter, September 1, 
1988-November, 30, 1988. 

DE91012254/GAR 155,174 


Process Development Unit testing of microbubble flota- 
tion. Technical progress report, eighth quarter, June 1, 
1988-August 31, 1988. 
DE91012255/GAR 155,175 
Process development unit testing of microbubble flota- 
tion. Technical progress report, seventh quarter, March 1, 
1988-May 31, 1988. 
DE91012256/GAR 155,176 
Process development unit testing of microbubble flota- 
pen bogey Progress report for the sixth quarter (De- 
mber 1, 1987-February 29, 1988). 
DE91012257/GAR 155,177 
Process development unit testing of microbubble flota- 
big A sen ty ae report, fifth quarter, September 
987-November 
bE91012258/GAR 155,178 
PDU-scale testing of microbubble flotation. Technical 
— report, fourth quarter, June 1, 1987-August 31, 
1987. 


DE91012260/GAR 155,179 
Pilot-scale testing of microbubble flotation. Technical 
progress report for the first and second quarters (Sep- 
tember 17, 1986-March 16, 1987). 

DE91012262/GAR 155,180 
Modeling of column flotation. 

DE91012672/GAR 155,190 
Control of pyrite surface chemistry in physical coal clean- 
ing. Technical a report for the sixth quarter, De- 
cember 1, 1990-F: ary 28, 1991. 

DE9101 2788/GAR 155,199 
ee my ome of fossil resin from western coal. Quar- 

terly report, r 1, 1990-February 28, 1991. 

DE9101 3894/GAR 155,222 


Column flotation of sylvinite. 
MIC-91-03574/GAR 

FLOW CHARACTERISTICS 
Unconditionally Stable Runge-Kutta Method for Unsteady 
Rotor-Stator Interaction. 
N91-24337/8/GAR 

FLOW DISTORTION 
Design per 4 for the Use of Vortex Generators to 
Manage I Inlet-Engine Distortion Using Computational Fluid 


Dyna 
NO1-24131/5/GAR 


FLOW DISTRIBUTION 
Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields, Volume 1. 


156,689 


154,758 


154,131 


FLOW REGULATORS 


N91-24100/0/GAR 154,113 
ilibrium Radiation and Chemistry Models for Aero- 

capture Vehicle Flowfields, Volume 2. 

N91-24101/8/GAR 154,114 


prreen ag noo Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields, Volume 3. 
N91 NasIO2/O/GAR 154,115 


a of Induced Drag with Nonplanar and De- 

No124108/7/GAR 154,117 

ou down the delta Wing Vortex: The Role of Vortic- 
Process. 


ity in the Breakdown 
N91-24109/1/GAR 154,120 


of Critical Factors Involved in the 
Breakdown Process of Leading Edge Vortex Flows. 
N91-24110/9/GAR 154,121 
brs Multiblock Euler Code for Propulsion Integration. 
Document. 


me 1: 
Not-24120/ 8/GAR 154,165 


Theoretical Evaluation of Engine Auxiliary Inlet Design for 
Supersonic V/STOL Aircraft. 
N91-24123/2/GAR 154,124 


Three-Dimensional Euler Time Accurate Simulations of 
Fan Rotor-Stator Interactions. 
N91-24124/0/GAR 


Nonlinear Development and 


154,125 
Secondary Instability of 
Vortices in Hypersonic Flows. 
N91-24127/3/GAR 154,127 
Design oe for the Use of Vortex Generators to 
Manage Inlet-Engine Distortion Using Computational Fluid 


N91-24131/5/GAR 154,131 


Mixing of Multiple Jets with a Confined Subsonic Cross- 

bo Ah Summary of NASA-Supported Experiments and 
ing. 

N91-24902/4/GAR 154,741 

Efficient, Intelligent Solution for Viscous Flows inside 

Solid Rocket Motors. 

N91-24238/8/GAR 154,769 

Airflow Model Testing to Determine the Distribution o 

Hot Gas Flow and OFF Ratio Across the Space Shutee 

Main Engine Main Injector Assembly. 

N91-24244/6/GAR 154,772 

Prediction of the Thrust Performance and the Flowfield of 

Liquid Rocket Engines. 

N91-24246/1/GAI 154,774 

Advanced Computational Models for Analyzing High 

Speed Propulsive Flowfields. 

N91-24291 77/GAR 154,750 

Average-Passage Flow Model Development. 

N91-24338/6/GAR 154,759 

Navier-Stokes Simulation of the Supersonic Combustion 

Flowfield in a Ram Accelerator. 

N91-24541/5/GAR 157,070 


Comparison of —. Mg Bam and ‘epee Time-Advanc- 
nsteady Fi 


ing Schemes for U: 
N91-24550/6/GAR 157,079 
Coolant Side Heat Transfer with Rotation: User Manual 
for 3D-Teach with Rotation. 
N91-24552/2/GAR 157,081 
Effects of Wing Sweep on in-Flight Boundary-Layer Tran- 
sition for a Laminar Flow Wing at Mach Numbers from 
0.60 to 0.79. 
N91-24555/5/GAR 154,206 
Effects of Wing Sweep on Boundary-Layer Transition for 
a Smooth F-14A Wing at Mach Numbers from 0.700 to 
0.825. 
N91-24556/3/GAR 154,207 
Parallel Computing Using a Lagrangian Formulation. 
N91-24745/2/ GAR 156,104 
FLOW GEOMETRY 

Mixing of Multiple Jets with a Confined Subsonic Cross- 

flow. Summary of NASA-Supported Experiments and 


Modeling. 
N91-24202/4/GAR 154,741 


FLOW MEASUREMENT 
Experimental Analysis of Critical Factors Involved in the 
Breakdown Process of Leading Edge Vortex Flows. 
N91-24110/9/GAR 154,121 


Development of Fiber-Based Laser Anemometer for 
SSME Application. 
N91-24322/0/GAR 154,755 


FLOW MODELS 
Modeling of surfactant transport and adsorption in porous 


1a. 
DE91002230/GAR 156,668 


FLOW RATE 
Source acoustique en ondes planes creee par des diaph- 
ragmes limiteurs de debit. (Plane wave acoustic sources 
from flow regulation diaphragms). 
DE91740624/GAR 
FLOW REGULATORS 
Source acoustique en ondes planes creee par des diaph- 
pe my limiteurs de debit. (Plane wave acoustic sources 
from flow regulation diaphragms). 
DE91740624/GAR 157,061 
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157,061 





FLOW SEPARATION 
Experimental Investigation of the Separated Flow Past 
Slender Bodies in the RAE 5 Metre Low-Speed Pressur- 
ised Wind Tunnel. 
AD-A236 527/8/GAR 154,103 


FLOW VELOCITY 
Slag Estimation for Solid Rocket Motors. 
N91-24254/5/GAR 154,780 


Development of a Liquid Fueled Gas Generator for 

Ducted Rocket Research. 

N91-24295/8/GAR 154,798 
FLOW VISUALIZATION 

Mone Properties of Plane Shear Layers Under Periodic 


turbances. 
AD ADS 514/6/GAR 157,043 
Flow Visualization Study of Lex Generated Vortices on a 
Scale Model of a F/A-18 Fighter Aircraft at High Angles 


of Attack. 
AD-A236 534/4/GAR 154,104 


Flow Visualization Study of a 1/48-Scale AFTI/F111 
Model to Investigate Horizontal Tail Flow Disturbances. 
N91-24128/1/GAR 154,128 


Flow Visualization of a Rocket Injector Spray Using 

Gelled Propellant Simulants. 

N91-24306/3/GAR 154,803 
FLUE GAS 

Microbial reduction of SO2 and NOx as a means of by- 

product recovery/disposal from regenerable processes 

je the desulfurization of flue gas. Technical progress 
, December 11, 1990-March 11, 1991. 

DES 1012712/GAR 155,367 
Anion-exchange resin-based desulfurization process. 
Quarterly technical progress report, January 1, 1991- 
March 31, 1991. 
DE91013912/GAR 155,377 


Selective catalyti as of NO/NO2 with NH3. 
a 778828/ 1 


skoeli 
best '92994/ 


FLUE GAS DESULFURIZATION 
Recent advances in flue gas desulfurization technologies. 
DE91010491/GAR 155,357 


FLUID DYNAMICS 

Annual Report, Grant Number N00014-89-J-1912 
(Scripps Institution of Oceanography, La Jolla, California). 
AD-A236 619/3/GAR 156,960 

Computational Fluid Dynamics Code Validation/Calibra- 
tion: JANNAF Airbreathing Propulsion Subcommittee 
hae ary Rp Speed Inlet Forebody Interactions Held 

ada on 10-11 January 1991. 

pre 3787 5/GAR 154,738 


Status of Heavy Rain Tests. 
N91-24180/2/GAR 


Microgravity Research at Lerc. 

N91-24464/0/GAR 157,065 
Navier-Stokes C ition Comp ible Turbulent 
Flows with a Second Order ee 

N91-24543/1/GAR 157,072 

—_ FLOW 
Numerical approach for modelling cavitating flows. 

DE91009178/GAR 157,045 


Flow and transport around a noncontinuous horizontal 
layer at Yucca Mountain. 

DE91012622/GAR 155,474 
Advective diffusive/dispersive transport in geochemical 
processes. Progress report, FYS 1988-1991. 
DE91013156/GAR 156,679 


see strong shock waves with a supersonic peri- 


tic pump. 
Best 013228/GAR 157,056 


Integral equation formulation for two-phase flow and 
other nonlinear flow problems through porous media. 
DE91014231/GAR 56,680 


Source acoustique en ondes planes creee par des diaph- 
ragmes limiteurs de debit. (Plane wave acoustic sources 
from flow regulation diaphragms). 

DE91740624/GAR 157,061 


Development of Fiber-Based Laser Anemometer for 
SSME Application. 
154,755 


55,379 


ewe gas cooling). 


158,391 


154,193 





N91-24322/0/GAR 


FLUID MANAGEMENT 
Solid-Liquid Staged Combustion Space Boosters. 
N91-24251/1/GAR 54,777 


COLD-SAT Experiment for Cryogenic Fluid Management 


Technology. 
N91-24263/6/GAR 154,813 


FLUID MECHANICS 
Proceedings of the seventh symposium on energy engi- 
— sciences: Nonlinear mechanics and mechanical 
system: 
DE90000872/GAR 155,346 
FLUID-STRUCTURE INTERACTIONS 
Comportement dynamique non-lineaire des faisceaux de 
tubes soumis a des ecoulements transverses. (Nonlinear 
amic behavior of an assembly of tubes under trans- 
verse fluid flow). 
DE91740622/GAR 157,059 
Vibrations d’arbres tournant dans un espace annulaire de 
liquide. (Mechanical vibrations of shafts rotating in a 
liquid annular space). 
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DE91740623/GAR 157,060 


Source acoustique en ondes pon creee par des diaph- 
ragmes limiteurs de debit. (Plane wave acoustic sources 
from flow regulation diaphragms). 

DE91740624/GAR 157,061 


Etude des effets dynamiques associes au pincement 
d'une lame de liquide. (Study of the dynamic effects as- 
sociated to the pinching of a liquid layer). 
DE91740625/GAR 157,062 
FLUIDIZED-BED COMBUSTION 

Evaluation of dust cake filtration at high temperature with 
effluence from an atmospheric fluidized-bed combustor. 
Technical note. 
DE91002001/GAR 155,354 


Untersuchungen an dem druckaufgeladenen Wirbels- 
chichtdampferzeuger im Heizkraftwerk der RWTH 
Aachen. Abschiussbericht. (Studies at the pressurized flu- 
idized-bed combustor in the cogeneration plant of 
Aachen University. Final report). 

DE91785610/GAR 154,713 


FLUIDIZED-BED COMBUSTORS 
Evaluation of dust cake filtration at high temperature with 
effluence from an atmospheric fluidized-bed combustor. 
Technical note. 
DE91002001/GAR 155,354 
Scale-up of circulating fluidized bed coal combusters. 
Technical progress report for the tenth quarter, Decem- 
ber 1, 1990-February 28, 1991. 
DE91011297/GAR 154,703 
Atmospheric Fluidized-Bed Combustion Program. Fiscal 
Year 1991 Summary Program Plan. 
DE91012121/GAR 154,704 


Fluidization of large particles: Supercomputer generated 


movie. 
DE91012476/GAR 154,706 
Predictive models for circulating fluidized bed combus- 
tors. Kinetic theory approach, Chapter 9: Fifth technical 
progress report. 
DE91012790/GAR 154,709 
FLUIDS 
Integrated theoretical and experimental study of the ther- 
mophysical properties of fluid mixtures. Progress report 
(February 1990-February 1991). 
DE91012660/GAR 157,051 


Steady flow of a fluid-solid mixture between parallel 


plates. 
DE91013114/GAR 157,055 
Overdriven shocks in solids and liquids. 
DE91013370/GAR 
FLUORENE 

Dynamics of charge-transfer excited states relevant to 
photochemical energy conversion. Progress report, June 
1989-March 1990. 

154,589 


157,057 


DE91012669/GAR 


FLUORESCENCE 
Meteoroid/Space Debris Impacts on MSFC LDEF Experi- 
ments, eyes 2 by J. M. Zwiener. 
N91-25001/9/GAR 157,561 
FLUORESCENCE SPECTROSCOPY 
Composite heat damage spectroscopic analysis. Part 1, 
Mechanical testing of IM6/301-6 laminates: Part 2, Laser- 
pumped fluorescence spectroscopic studies on IM6/ 
3501-6 laminates: Part 3, Diffuse reflectance infrared fou- 
rier transform spectroscopic studies on IM6/3501-6 lami- 


nates. 

DE91013025/GAR 
FLUORESCENT LAMPS 

Electronic high frequency fluorescent ballasts (past, 

present and future). 

DE91011887/GAR 155,296 
FLUORIDES 

Ambient air levels of fluoride at Cornwall Island, Ontario, 

April 14, 1988-October 12, 1988: Final report. 

MIC-91-03714/GAR 155,395 
FLUORINATION 

High-temperature fluorination studies of U, Np, Pu and 

m. Revision. 

DE91011088/GAR 154,584 
FLUORINE IONS 

Atomic physics of strongly correlated systems. Progress 

report March 1, 1990-March 31, 1991. 

DE91012177/GAR 157,228 
FLUOROMETERS 

Development of a Pulsed-Laser, Fiber-Optic-Based Fluor- 

imeter: Determination of Fluorescence Decay Times of 

Polycyclic Aromatic Hydrocarbons in Sea Water. 

AD-A236 523/7 156,985 
FLUOROPOLYMERS 

Effect of Prove AS on the Ferroelectric Behavior of 


Nylo ion 7 and Nylon 
A236 808/2/GAR 156,055 


3 P on ng Characteristics of Nylon-11 and Nylon- 


oelectri 
AD-A236 809/0/GAR 155,970 
Discharge Poling and Poly(Vinylidene Fluoride) Films. 
AD-A236 810/8/GAR 154,662 


Effect of TCP Doping on the Remnant Polarization in Un- 
iaxially Oriented Poly(vinylidene Fluoride) Films. 
AD-A237 001/3/GAR 156,056 


155,942 


Effect of Water Content on the Piezoelectric Properties of 
7 lon 11 and Nylon 7. 

A237 013/8/GAR 156,057 
aah of Annealing on the Polarization Switching of 
Phase 1 Poly(vinylidene Fluoride). 

AD-A237 015/3/GAR 154,668 
FLUTTER 
Localization 7 Aeroelastic Modes in Mistuned High- 
Energy Turbine: 
N91.24659/5/GAR 157,193 
FLUTTER ANALYSIS 
Flow Visualization Study of a 1/48-Scale AFTI/F111 
Model to Investigate Horizontal Tail Flow Disturbances. 
N91-24128/1/GAR 154,128 
FLY ASH 
Lime-soda sinter process for resource recovery from fly 
ash: A new look. 
DE91011904/GAR 155,506 
Geotechnical Properties of Fly Ashes and Possible Uses. 
PB91-209676/GAR 154,688 
FLYING PLATFORMS 
System and Method for Measuring Ocean Surface Cur- 
rents at Locations Remote from Land Masses Using Syn- 
thetic Aperture Radar. 
PATENT-4 990 922 156,965 
FOAM CONTAINER 
Performance Oriented Packaging Testing of Poiystyrene 
Foam Container for _ 58 Marine Location Marker. 
AD-A236 996/5/GAR 57,002 
FOAMS 
Penge en fabricage van schuimkeramiek. (Applica- 
tion and fabrication of ceramic foam). 
DE91778845/GAR 155,889 
FOCAL PLANE ARRAYS 
CIM 10-micrometers Array Development. 
AD-A236 781/1/GAR 
FOCAL PLANE DEVICES 
Laterally Stacked Schottky Diodes for Infrared Sensor 
Applications. 
PATENT-4 990 988 
FOILS 
Continuum x-ray /,geuaing of mulitple-element materials. 
DE91011923/GAlI 154,558 
FOILS (MATERIALS) 
SIMS Analysis of Extended Impact Features on LDEF Ex- 
periment (Abstract Only). 
N91-25006/8/GAR 
FOOD CHAINS 
Use of Chernoby! fallout data to test model predictions of 
the transfer of (131)l and (137)Cs from the atmosphere 
through agricultural food chains. 
DE91013418/GAR 155,482 
FOOD CONSUMPTION 
Agricultural Expansion Strategy for Burundi. 
AD-A236 517/9/GAR 
FOOD INDUSTRY AND TRADE 
Ontario Agricultural Outlook Conference: Proceedings. 
MIC-91-03895/GAR 54,235 
FOOD PROCESSING 
Contribution a l’etude d’un systeme dosimetrique adapte 
a l'utilisation de l'ionisation dans l'industrie agro-alimen- 
taire. (Contribution to the study of a dosimetric system 
adapted to the utilization of ionization processes in food 
and agroindustry). 
DE91740763/GAR 
FOOD SERVICE 
Food Intake and Energy Expenditure of Sailors at a 
Large Naval Base. 
AD-A236 830/6/GAR 156,221 
Foodservice Systems for Navy Forces in the 1990's. 
AD-A237 051/8/GAR 56,222 
FOOD SUPPLY 
—a Expansion Strategy for Burundi. 
A236 517/9/GAR 
FOOT INJURIES 
Circulation Enhancing Apparatus. 
PATENT-5 000 164 
FOOTWEAR 
Circulation Enhancing Apparatus. 
PATENT-5 000 164 
FORBIDDEN TRANSITIONS 
Experiences sur les modes de desintegration du meson 
(eta). (Experiments on the decay modes of the eta 


meson). 

DE91740748/GAR 157,483 
FORCED VIBRATION 

Euler Flow Predictions for an Oscillating Cascade Using a 


High Resolution Wave-Split Scheme. 
N91-24107/5/GAR 154,118 


FORECASTING 
Model documentation of the Gas Analysis Modeling 
System. 
DE91012645/GAR 155,094 
Demand Estimation for Collegiate Aviation Academic Pro- 


Rote, 
91-24092/9/GAR 


155,032 


155,057 


157,565 


154,233 


154,317 


154,233 


156,173 


156,173 


154,402 





FOREIGN COUNTRIES 
—_—— Narcotics Control: Strategy Report, March 


PB91-205278/GAR 154,442 
FOREIGN INVESTMENT 

Romanian Law No. 35 of 4/91 on Foreign Investments. 

PB91-960823/GAR 154,521 
FOREIGN INVESTMENTS 

Foreign Direct Investment in the United States: 1989 

Transactions. 

PB91-213025/GAR 154,519 
FOREIGN POLICY 

Security Assistance in Latin America: Paradox and Dilem- 


ma. 
AD-A236 364/6/GAR 154,444 
Bases in the Philippines: A Foreign Policy Paradox. 
AD-A236 492/5/GAR ” - 
Hy Communist Insurgency and Implications for 
U.S. Basing. 
AD-A236 546/8/GAR 154,410 
Pakistan and the Persian Gulf. 
AD-A236 931/2/GAR 154,415 
U.S. and Cuban Relations: Prospects for the Future. 
AD-A236 961/9/GAR 154,417 
Polish Foreign Policy under a Non-Communist Govern- 
ment: Prospects and Problems. 
AD-A236 980/9/GAR 154,418 
Papua New Guinea Today. 
AD-A237 037/7/GAR 154,452 
New Caledonia: The Fragile Peace. 
AD-A237 039/3/GAR 154,453 
FOREIGN TECHNOLOGY 
Optical Fibre Based Frequency Shifters Project. 
AD- A236 353/9/GAR 155,028 
— Likelihood Estimation Applied to Target Motion 
nalysis Using Second Order Derivatives. 
AD A236 407/3/GAR 154,978 


Component Local Velocities of a Ship along a Defined 


xis. 
AD-A236 418/0/GAR 156,971 
Light-Addressable Potentiometric (LAP) Sensor Assay of 
lewcastle Disease Virus. 

AD-A236 433/9/GAR 156,208 
Immunoassay of Mouse Immunoglobulin G by a Light-Ad- 
dressable Potentiometric Sensor. 

AD-A236 434/7/GAR 156,177 
Civil and Military Satellite Communications: A Systems 
Overview and the Future Developments--Translation. 
AD-A236 441/2/GAR 154,829 


Evolution of a Voltage-Time Model of Thermal Batteries. 
155, 


’ 


AD-A236 446/1/GA 


Design and Performance of Advanced Blading for a High- 
Speed HP Compressor. 
AD-A236 450/3/GAR 154,732 


Exploratory Study of the Interpretation of Logical Opera- 
tors in Database Querying--Translation. 
AD-A236 478/4/GAR 154,885 


Qe and Evaluation of a GaAs MMIC X-Band Active 
RC Quadrature Power Divider--Translation. 
AD-A236 479/2/GAR 155,016 


Validation of Diffraction Theory by Means of Extensive 
Measurements, Part 1--Translation. 
AD-A236 480/0/GAR 154,995 


Meteo and Irradiation Data during BEST TWO, Mourme- 


ton. 
AD-A236 521/1 154,992 


Experimental Investigation of the Separated Flow Past 
Slender — hg the RAE 5 Metre Low-Speed Pressur- 


ised Wi 
AD-A236 527/8/ GAR 154,103 


Turbine Nozzie Guide Vane Exit Area Traversing in a 
Short Duration Light Piston Test Facility. 
AD-A236 538/5/GAR 154,733 


Fast Determination of the Element Excitation of an Active 
Phased Array Antenna. 
AD-A236 545/0/GAR 155,006 


Immunoassay of Mouse Immunoglobulin G by a Light-Ad- 
dressable Potentiometric Sensor. 
AD-A236 613/6/GAR 156,180 


GEC Journal of Research: Incorporating the Marconi 
Review and the Plessey Research Review. Volume 8, 
Number 2, 1990. 

AD-A236 615/1 157,139 


Rheological Behaviour and Thixotropy of Electrorheologi- 
cal Suspensions in Differing Temperature/Velocity Condi- 
tions--Transiation. 

AD-A236 624/3/GAR 156,005 
Application of Particle Image Velocimetry (PIV) in a Short 


Duration Transonic Annular Turbine Cascade. 

AD-A236 639/1/GAR 154,734 
Perturbations, Untruncated in Eccentricity, for an Orbit in 
an Axis-Symmetric Gravitational Field. 

AD-A236 640/9/GAR 157,657 
Fatigue Crack Closure: A Review. 

AD-A236 760/5/GAR 156,025 


Turbo Pascal/GEM Software Interface for Scientific 
Graph Preparation. 


KEYWORD INDEX 


AD-A236 825/6/GAR 154,905 


Novel Epoxy y ed ~ High Strength Steel in F-111 
Aircraft during Overhaul. 
AD-A236 828/0/GAR- 154,158 


—_ nerd Calculations for the Small-Scale Cookoff 
lomb Test. 
AD-A236 829/8/GAR 157,198 


Food Intake and Energy Expenditure of Sailors at a 
Large Naval Base. 
AD-A236 830/6/GAR 156,221 


Tropical Tests of a Seawater Marker. 
AD-A236 831/4/GAR 156,017 


Demonstration of an Aircraft Navigator's Moving Map 


Display. 
AD-A236 833/0/GAR 154,222 


Fortran Program for Spectral Analysis Using the Fast 
Fourier Transform. 
AD-A236 848/8/GAR 154,906 


Generic Inertial Navigation System Model for Computer 
Simulation Studies. 
AD-A236 849/6/GAR 156,780 


ee ac (LAP) Sensor Assay of 
irus 
AD-A236 998/1/GAR 156,211 


Review of AA Psych Corps Involvement in the Allocation 
of Soldiers to corps and Employment. Executive Summa- 


ry. 
AD-A237 010/4/GAR 154,429 


— of thermal and hydraulic phenomena accompany- 
ing a rapid power excursion on a heating channel. 
DE89017591/GAR 156,854 


Il recupero dei materiali nella conceria delle pelli con 
processi di separazione a membrana. Valutazioni energe- 
poms pay ee separation processes for materials re- 


overy in a Energy audit). 
DeSgy61 $38/GA 156,018 


Terre rare in campioni ambientali e geologici determinate 
mediante analisi per attivazione neutronica. (Rare earths 
in environmental and geological samples: Neutron activa- 
tion analysis). 

DE89793116/GAR 156,587 


Some questions of — the algebraic coding theory for 
construction of special-purpose processors in high 
energy physics acces 

DE! '714/GAR 157,204 


Second class currents in the mu (sup (minus))-capture by 
polarized light nuclei. 

DE90000718/GAR 157,205 
KAON physics. 

DE90001191/GAR 157,206 
Linear electromechanical effect in a polymeric ferroelec- 
tric liquid crystal. 

DE91010128/GAR 154,669 
Dissolution of plutonium dioxide in nitric acid medium by 
electrogenerated silver(|l). (Dissolution du bioxyde de plu- 
tonium en milieu nitrique par l’argent(I!) electrogenere). 
DE91011341/GAR 154,632 
Simultaneous pulsed/integral neutron facility optimization. 
DE91012145/GAR 15. 
Pulsed neutron sources at KAON. 

DE91012146/GAR 157,224 
High intensity neutrino beams at KAON. 
DE91012147/GAR 157,225 
; MHz chopper for injection into the TRIUMF KAON fac- 


5261012148/GAR 157,226 


Electronic structure of organometallic complexes of the f 
elements XXVIII. Interpretation of the optical and magne- 
tochemical data of a cyclohexylisocyanide adduct derived 
from tris((eta)(sup 5)-cyclopentadienyl)-samarium(Iil). 
DE91012294/GAR 154,637 
Energy and the environment in the Asia-Pacific Region: 
Planning for an uncertain future. (Proceedings). 
DE91012407/GAR 158,124 


South Korea: Asia-Pacific energy series country report. 
DE91012408/GAR 155,300 


Energy supply and demand outlook in the Asia-Pacific 


region. 
D£91012409/GAR 156,091 
Indonesia: Asia-Pacific energy series, country report. 

DE91012410/GAR 155,301 


China’s oil industry: A decade in review and challenges 


ahead. 
DE91012411/GAR 155,302 


China’s energy outlook. 
DE91012412/GAR 158,303 


Removal of soluble toxic metals from water. 
DE91012536/GAR 155,675 


Measurements of angular distributions of absolute cross 
sections and analyzing powers of the — (bar p)p 
ields d(pi)(sup + ) between 1.3 and 2.4 

E91012638/GAR 157,304 
Hyperon-antihyperon production at LEAR. 
DE91012644/GAR 157,305 
In-situ tritium recovery from Li(sub 2)O irradiated under a 


large bee yer gradient-BEATRIX-II solid specimen. 
DE91012879/GA 156,795 


FOREIGN TECHNOLOGY 


oun system for assessing the relative importance of 
intenance work requests. 
DE91013037/GAR 156,912 


International oil and gas exploration and development ac- 
tivities. Quarterly report, July-September 1990. 
DE91013055/GAR 155,922 


Ha _ particle balance during neutral beam injection 
DE91013459/GAR 157,129 
Mind over matter: The intellectual content of experimen- 
bebrer7571 aie 157,443 


‘t Hooft’s solution for arbitrary semisimple Lie gr 
DESISITSTO/GAR ss . Ons 157,444 


—— of the contact distribution H(sub 


sa 
2)0)) for Spatial point processes. 
DI 91617573/GAR 156,142 


Towards the exact nature of a certain error term. 
DE91617574/GAR 156,102 


oon theory of critical cases and the bifurcation points 
of the stationary solutions of the Lorenz model. 
DE91617575/GAR 156,103 


Kramers problem: Fifty years of development. 
DE91617583/GAR 157,445 


Spin 4 and 7/2 extended conformal algebra. 

DE91617609/GAR 157,446 

pier de a for Chern-Simons theory within the 
lochastic tization approach. 

De91617610/GAR 157,447 

2,0 super Beltrami parametrization and superconformal 

structures. 

DE91617611/GAR 157,448 

Multi-pole Neveu-Schwarz algebra on Riemann supers- 

phere. 

DE91617612/GAR 157,449 

Report of the Nuclear Physics Division for January 1, 

1988 to December 31, 1988. 

DE91617786/GAR 157,450 


a for the anisotropic interaction between two substi- 
and the anisotropic 





effect in dilute mai magnetic alloys. 
DE91617787/GAI 157,163 
Dielectric function of iconductor superiatti 
DE91617788/GAR 157,164 
Determination of the momentum matrix elements in- 
volved in calculating the dielectric constants of superiat- 
tices using the tight-binding method. 

DE91617789/GAR 157,165 
Cluster approximation for the transfer-matrix method. 
DE91617790/GAR 157,166 
Transit time for resonant tunneling. 

DE91617799/GAR 157,167 


Coherent charge fluctuations in —— junctions and 
the oscillations of the effective capa 
DE91618098/GAR 155,040 


Orbitals, correlation, valencies in high-Tc superconduc- 


tors. 
DE91618099/GAR 157,168 


pone rare of a heavy neutral particle to W-boson pair 
production in electron-positron annihilation. 

e91618122/GAR 157,451 

—- connection between v(v-bar)-nucleon scattering 
and F(sub 1)(sup n)/F(sub 1)(sup p). 

DEO 1GIBIZA/GAR 157,452 

Gluon asymmetries in the leptoproduction of J/Psi. 

DE91618124/GAR 157,453 


Communication of nuclear data progress: No.1 a P 
pee Rbk mim 





lulti-quasi-particles states in (sup 173)Hf. 
bes 618423/GAR 157,455 


pe ym cage ratios of + rotational states in (sup 
56,) (sup 158,) (sup 160)G 
bES1610424/GAR 157,456 


M of E3 1 strength in the stable 
even-mass Hg isotopes. 

DE91618425/GAR 157,457 
New approach to determine mass-charge-yields and ki- 


netic energy distributions in fission. 
DE91618572/GAR 157,458 


Development of an exchange-labelling procedure and in- 
vestigation of the radiochemical stability and biodistribu- 
tion characteristics for ((131)l) meta-iodobenzyiguanidine 
sulphate ((131)!) MIBG. 

DE91618578/GAR 156,294 
phe ang, Aplicaciones al — de fallas. (Fractog- 

. Applications to failure analysis). 

D 91618656/GAR 155,783 
Stress relaxation in bending of type AIS! 304 stainless 
steel 2 at 773K and 823K. 

DE91618657/GAR 156,002 


Resonant method “t the measurement of the glass tran- 








q! 


sition t at high fr 
DE91618684/GAR 154,673 


Isotopic ratios of actinides used in British nuclear trials at 
Maralinga and Emu. 
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DE91618695/GAR 158,488 
Studies on Fourier amplitude spectra of accelerog 


KEYWORD INDEX 


DE91619573/GAR 155,731 





recorded on rock sites. 
DE91618745/GAR 156,597 
aioe and field tests for radionuclide migration and 
lh flow paths in clay. Final report. 
HS 91618749/GAR 155,489 
Use of environmental isot nm groundwater hydrology 
in the selected areas in Thaila 4 Final report for the 
iod 1 September 1987 - 30 April 1990. 
E91618750/GAR 156,654 
TOVS data analysis ona Se vs floods of 
ladesh of 1987 and 1 and Cyclone of 1985. 
DE91618751/GAR 156,655 
Results of agriclimatological studies using multiple satel- 
=. pep _ NOAA AVHRR; GMS IR and LANDSAT 
a 


M . 

DE91618773/GAR 154,353 

a i see of radon and gamma radiation 
mes. 


levels in Australian ho 
Oueie18774/GAR 155,490 
ee survey at Lucas Heights Research Labora- 


5E91619010/GAR 155,491 


Control methods of radon and its progeny concentration 
in indoor atmosphere. 
DE91619018/GAR 155,492 
ee RIA (radioinmunoanalisis) polietilenglicol. Manual 
operaciones. (Polyethyleneglycol RIA (radioimmunoas- 
say) nein. insulin. a booklet). 
91619081/ 156,149 


Application of “ig photon-fluence scaling theorem to ab- 
er aoe calorimetry for bremsstrahlung peak energy 
> 1.02 MeV. 

DE91619154/GAR 156,295 


Technology transfer of nuclear techniques and nucleonic 
control systems in the mineral industry. Report of an ad- 


visory group meeting held in Bombay, 15-19 January 


1990. 
DE91619162/GAR 156,681 


Three dimensional steady state code for the study of U- 
tube steam generator thermal hydraulics. 
DE91619176/GAR 156,918 


Multichannel! long period seismic data acquisition system. 


DE91619204/GAR 156,811 
Thermodynamic analysis of advanced fuels for fast 


breeder reactors. 
DE91619314/GAR 156,934 


Australian Commonwealth standard of measurement for 
absorbed radiation dose. Part 1. Part 1: control, monitor- 
ing and performance of the Urquhart graphite microcalori- 


meter. 
DE91619347/GAR 156,296 
Calibration facility for ices protection monitors in 


Australia-technical detai 
DE91619348/GAR 156,816 


A.R.L. whole body monitor. 
DE91619393/GAR 156,297 


a up -_ nee of a laser enhanced ionisa- 


tion spectrome 
DED Te 19492/GAR 154,566 


Pilot facilities for continuous countercurrent precipitation 
of radioactive low and intermediate level waste from 
NPP’s. Final report for the period December 1988 - De- 
cem| 


ber 1989. 
Pm 156,885 


delling and aqueous chemistry in the 
Cad. AOS. Si02-H20 system. 
DE91619455/GAR 155,887 


po one of acid drainage from — rock dumps and 
ine sites (Australian and Scandi 
DE91619456/GAR 155,541 


Potentiel energetique eolien du Mali 1979-1988. (Wind 

power in Mali 1979-1988). 

DE91619458/GAR 155,281 

Code of ie on the international transboundary 
t dioactive waste. 

DE91619520/GAR 156,852 


Texts of the Agency’s co-operation agreements with re- 

ayy inter, yo geen organizations. The agreement 
Atomic Energy Agency. 

eo1619809/GAR 156,947 


paler nn declaration on common nuclear 
icy. 
1E91619530/GAR 156,948 


f 13 N ber 1990 b the Republic 
of Malta ond the International Atomic Energy — Ld 
the application of saf in 
Treaty on the Non-Proliferation of Nuclear thn 
DE91619534/GAR 156,812 


Inclusion of temperature dependence of fission barriers in 
statistical model calculations. 
DE91619547/GAR 157,459 


Data processing software for Purex plant process control 
laboratory. 
DE91619548/GAR 156,935 


RIAL: Agency's laboratories at Seibersdorf and VIC. 1989 
annual report. 
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Weighted particle method for solving the Boltzmann 


Ps oe 

DE91732832/GAR 157,460 
Boltzmann-Langevin equation and its application to inter- 
mediate mass fragment production. 

DE91732833/GA 157,461 


Mass measurements of exotic fragments. 
DE91732834/GAR 157,462 


Ganil computer control system renewal. 
DE91732835/GAR 157,463 


Ganil status report. 
DE91732836/GAR 157,464 


Extraction of metal ions by neutral (beta)-diphosphora- 


mides. 
DE91732899/GAR 156,886 


Treatment of nuclear waste solutions using a new class 
of extractants: ——_—- propane diamides. 
DE91732900/ 156,887 


Research for actinides extractants from various wastes. 
DE91732901/GAR 156,888 


Possible applications of crown-ethers to metal extraction 
using liquid membrane technology - a literature —, 
DE91732902/GAR 889 


Cu(2) dynamical correlations in YBa2Cu3Ox studied by 
moessbauer spectroscopy on substituted (170)Yb(3+ ). 
DE91732912/GAR 155,888 


Analyse de la desexcitation simultanee ou differee d’un 
noyau par la methode des correlations a deux particules. 
(Analysis of the simultaneous or differed de-excitation of 
a nucleus by the two-particle correlation method). 

DE91736313/GAR 157,465 


Efe) 100 in the (sup 35)Ci + (sup 12)C reaction at 

jab) = eV. 

DE91736314/GAR 157,466 

poo 3 de production et de desexcitation des noyaux 
is formes dans les reactions (sup 84)Kr + (sup 

oc a 84)Kr + (sup 27)Al, (sup 84)Kr + Tia 26.4, 

34.4 et 45.4 MeV/nucleon. (Production and de-excitation 

modes of hot nuclei in the (sup 84)Kr + (sup = (sup 

pnd + (sup rion (sup 84)Kr + (sup Nat) Ti reac- 
at 26.4, 34.4 and 45.4 MeV/nucleon). 

Deo 79631 S/GAR 157,467 


Etude a basse energie de |'annihilation proton-antiproton 
en deux corps: pi(sup + ) pi(sup -), K(sup + )K(sup -) et 
e(sup + )e(sup -). Etude des facteurs de forme du 
proton dans la region temps. (Study of the low energy 
proton-antiproton annihilation interaction leading to: 
pi(sup + ) pi(sup -), K(sup + )K(sup -) and e(sup + 
)e(sup -). Study of the proton form factors in the time 


we 
DE91736320/GAR 157,468 


De la multifragmentation des noyaux au plasma quark- 
gluon. (From the multifragmentation to the quark-giuon 


os. 

E91736321/GAR 157,469 

nang _— oe eee (1989 progress 
rt: Mai 

D 91736820/GAR 157,470 


Hybridization and crystal field in YbPd2Si2. 
DE91736365/GAR 156,043 


Characterization of 316L steel welded joints irradiated be- 
tween 15 to 41 dpa. 

DE91736366/GAR 156,003 
Effet des radiations particules piegees, eruptions solaires 
et rayonnement cosmique sur les composants electroni- 
ques. (Radiation effects, tr: particles, solar events 


and cosmic rays on electronic components). 
DE91740593/GAR 155,056 


fer a ay infrarouge de la chambre interne du To- 

kamak Tore Supra: mesure et interpretation. (Infrared 

thermography of the Tore Supra inner chamber: data ac- 
uisition and interpretation). 

E91740594/GAR 157,131 
Etude de dielectriques liquides a temperature ambiante 
pour la ge a amy a rayonnement x de haute energie. 
(Study of dielectric liquids at room temperature for high 
energy x ray Tomography). 

DE91740595/GAR 157,471 
Nuclear oo at Ganil; a compilation january 1983 de- 
cember 1988. 

eiitaanttien pan 157,472 


D t et etal de |’anal de neutres 
pang du tokamak Tore Supra. (Development and cali- 
bration of the fast neutral particle analyzer of the Tore 
Supra tokamak). 

DE91740620/GAR 157,132 


Etude et caracterisation de materi semi-conduct 
lll-V en vue de leurs applications a la detection de rayon- 
nements ionisants. (Study and characterization of the Ill- 
V semiconductor materials for applications in the detec- 
tion of ionizing radiation). 
DE91740621/GAR 157,474 
Comportement amique non-lineaire des faisceaux de 
oe soumis a des ecoulements transverses. (Nonlinear 
ic behavior of an assembly of tubes under trans- 


verse aay id flow, 
DE91740622/ GAR 157,059 


Vibrations d’arbres tournant dans un espace annulaire de 
liquide. (Mechanical vibrations of shafts rotating in a 
liquid annular space). 








DE91740623/GAR 157,060 


Source acoustique en ondes planes creee par des diaph- 
ragmes limiteurs de debit. (Plane wave acoustic sources 
from flow regulation diaphragms). 

DE91740624/GAR 157,061 


Etude des effets dynamiques associes au pincement 

d'une lame de liquide. (Study of the dynamic effects as- 
sociated to the ons of a liquid layer). 

DE91740625/GAR 157,062 


Cross sections of neon and krypton isotopes produced 


by neutrons. 
DE91740649/GAR 157,475 


Status of charged particle and neutron induced nuclear 
reactions bays I to stable and radioactive isotopes. 
DE91740650/G 157,476 


New semi-empirical formula for spallation and fragmenta- 
tion reactions induced by high-energy protons. 
DE91740651/GAR 157,477 


We eel of Be, C and O isotopes in (sup 235)U (n(sub 
DE91740652/GAR 157,478 


Developpement de la methode des elements finis en 
thermique. Traitement de la thermique et du rayonnement 
dans le logiciel TRIO-EF. (Development of the finite ele- 
ment method in the thermal field. TRIO-EF software for 
thermal and radiation analysis). 

DE91740657/GAR 157,063 


Systeme d’aide a la conception dans le domaine des trai- 
tements de surface. (System for supporting conception in 
the field of surface treatments). 

DE91740658/GAR 155,904 


Zero degree measurements of isotopic distributions in 44 
MeV/u(sup 86)Kr(sup -) induced reactions for the produc- 
tion of nuclei far from stability. 

DE91740659/GAR 157,479 


are peggy on neutrons via the inverse reaction or 
at LAMPF. 


DE91740744/GAR 157,480 


Champs me: ee dans le milieu nucleaire. (Meson fields 
in nuclear media). 
DE91740745/GAR 157,481 


Strong and electroweak physics with light mesons. 
DE91740746/GAR 157,482 


Structures a effet de champ de type | MOS en aa 
effet de la dose de ff: MO: 
field effect structures effect of the radiation dose). 
DE91740747/GAR 156,013 


Experiences sur les modes de desintegration du meson 
(eta). (Experiments on the decay modes of the eta 


meson). 
DE91740748/GAR 157,483 


Future scientific policy in France for nuclear studies with 
electromagnetic probes. 
DE91740750/GAR 157,484 


Electroproduction de Pi+ au seuil sur le proton. (Elec- 
troproduction of pi+ at the proton threshold energy). 
DE91740751/GAR 157,485 


~ rconductivity RF activities at Saclay. 
91740752/GAR 157,486 


pe physics on a hypersphere. 
DE91740753/GAR 157,487 


Thermodynamical description of excited nuclei. 
DE91740754/GAR 157,488 


Physics with one GeV neutron beams at the Saturne syn- 
chrotron. 
DE91740755/GAR 157,489 


Electron scattering and collective excitations in nuclei. 
DE91740756/GAI 157,490 


Les technologies rae Circuits integres silicium sur isolant 

S.O.1.: etat de l'art d circuits of 

silicon on insulator SO. ‘technologies: ‘State of the art 
and perspectives). 

DEO! 740758/GAR 156,014 


praia description of compounds Stability under irra- 


diati , flux and size effects. 
DES! 740759/ GAR 154,591 


Decay studies of proton rich rare earth nuclei with Sara. 
DE91740760/GA' 157,491 


Etude dynamique du solvatochromisme et du transfert in- 
tramoleculaire d’electron dans les liquides polaires. 
(Study of the dynamics of the solvatochromism and of 
the electron intramolecular transfer in polar liquids). 

DE91740761/GAR 154,653 


Analyse du bruit des transistors a effet de champ en 
technologie complementaire MOS et application a la 
realisation d’un amplificateur integre sensible au courant. 
(Analysis of the background noise of field effect transis- 
tors in MOS complementary technology and application 
> the construction of a current: ir d ampli- 


ier). 9 
beet 740762/GAR 157,492 


Contribution a l’etude d’un systeme dosimetrique adapte 
a l'utilisation de l'ionisation dans Iindustrie agro-alimen- 
taire. (Contribution to the study of a dosimetric system 
adapted to the utilization of ionization processes in food 
and agroindustry). 

DE91740763/GAR 154,317 

















Etude et caracterisation microscopique des 
fonds dans le tellurure de cadmium. ‘Study and rr~ 
scopic characterization of the cadmium telluride deep 


levels). 
DE91740764/GAR 154,654 


Sicherheitstechnischer Bericht: DBVK (Drehbare Bestrah- 
lungsvorrichtung im Kern des BER Il). (Technical safety 
report: DBVK (rotating irradiation device in the core of 


the BER II)). 

CB1741057/GAN 156,919 

Spettroscopia a deflessione fototermica la determina- 

zione della densita’ degli stati nella banda proibita del se- 

poe eg amorfi per oe ro La empa 
lor solar 

e states pe determination). 


merica mediante il codice ae oo 
4.7.1) di un caso di assialsimmetrica inversa in 
una billetta cilindrica in di alluminio. (Axial-symmetric 
inverse extrusion of cylindrical aluminium alloy billet: 
ABAQUS (version 4.7.1.) numerical simulation). 

DE91769506/GAR 156,044 


Bedrijfseconomische icone a greed '$ energietechnolo- 
gieen. = _— calculation programs for 


energy tec 
DE91 Y 78603) Bean 155,311 


Industriele warmte en kracht. Een thermodynamisch re- 
kenmodel. (industrial heat and power. A thermodynamic 
calculations model). 

DE91778824/GAR 155,282 


Tijdreeksen. Waarde, h Iheid en prijzen van energie 
en materialen. (Time series. A computer program to con- 
sult the value, quantity and prices of energy and materi- 


als). 
DE91778825/GAR 155,350 


Toepassing in de keramische- 
brenderopessting, Tapptcaton of optical pyrometry in the 
ceramic burner instal 

DE91778826/GAR 154,712 


Acidification research at ECN. Contribution to the Dutch 
Priority Program on Acidification. 
DE91778827/GAR 158,378 


Selecti talytic reduction of NO/NO2 with NH3. 
DE91778828/GAR 158,379 


pe. cor fw yo er herent pod. of a fiber reinforced polyes- 


best 778829/GAR 155,944 


Development of a 1 kW internal reforming MCFC stack. 
DE91778830/GAR 155,21 


Toepassing en fabricage van schuimkeramiek. (Applica- 
tion and fabrication of ceramic foam). 
DE91778845/GAR 155,889 


Regulations for the tion of wind turbines: 

Pr oagig criteria. Preliminary draft of NEN 6096/2, ver- 
ion 1.0, 26 November 1990. 

DE91778860/ GAR 155,284 


— ememeee in a stabilized coal-waste block ex- 
water. 


Pome to sea’ 
£91778861/GAR 155,542 


Sinter behaviour and _ electrical conductivity of 
La,Sr)MnO(sub 3) as a function of Sr-content. 
1E91778862/GAR 155,890 


Fabrication of planar SOFC components at ECN. 
DE91778863/GAR 158,285 


Challenge of drastic CO2 reduction. Opportunities for 
new e technologies to reduce CO2 emissions in the 
Netherlands —7 system up to 2020. 
one 778864/GA\ 155,380 
lijking van dauwmonsternemers van ECN en KEMA 
. (Comparison of dew samplers of ECN 
- KE chagerbrug, Netherlands). 
BEST 7ee06/GAR 154,982 


and ve- 


conductor 
DE91769485/G. 
Simulazione numerica 

















locities on: a ner HAWT blade. 
DE91778872/GAR 158,286 


Voorstel voor een aerodynamische testfaciliteit bij ECN. 
(Proposal for an aerodynamic test facility at ECN). 
DE91778873/GAR 155,287 


Development of solid oxide fuel cell (SOFC). First 
ee report, August 1990-January 1991. 
E91778874/GAR 155,891 
Data collection on renewables for EC CO2-reduction 
study. The Netherlands DERE subprogramme. 
DE91778875/GAR 158,981 


CO(sub-2)-verwijdering bij KV-STEG-installaties uitgerust 
met een heet-gasreinigingssysteem. (CO2 removal in 
IGCC power plants equipped with a hot gas cleanup 


Beat? 778876/ GAR 155,382 


-effectiveness — of CO2-reduction options. 
The case of the Netherland: 
DE91778877/GAR 155,383 


an voor netkoppeling van kleine pv-systemen. (in- 
‘ers for grid coupling of small photovoltaic systems). 

beo17788 '8/GAR 158,333 
Computer program for the performance evaluation of 
maximum power point trackers. 

DE91778879/GAR 155,334 
Equipment for testing of maximum power point trackers 
under variable, programmable conditions. 
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DE91778880/GAR 


Aenderung der Bodenvegetation in W: 
Folge pri kuenstlichen Duengung. Fi 
Luzulo-Abietetum und Galio-Abietetum im Oberen Bi 
sandstein des Ni . (Alteration of “he 
ground cover of forests due to fertilizers. forests 
of the Luzulo-Abietetum and the Galio-Abietetum in the 
eer variegated sandstone of the Northern Black 


est). 
DEST 782121/GAR 156,548 


Zeitlicher Verlauf und raeumliche Verteilung der Emis- 
sionen von fluechtigen und 
Kohlenmonoxid in Baden-Wuerttemberg. (Temporal vari- 
= and spatial distribution of emissions of volatile or- 

a es Seem MRRENED Ge SD: Sane wt 


luerttemberg). 
DE91 782508/GAR 155,384 


Anthropogene Immissionen als Belastungsfaktoren in ter- 
restrischen Oekosystemen und Wege zur } Minderung ihrer 
Schadwirkung. T. 1 und 2. T.1: 
3 zum oberirdischen Wikingspad der 'Waldschaeden. 


Bodenchemische 
chungen. Abschiussbericht. Le emissions as 
stress factors in terrestrial ms and ways towards 
reduction of injurious effects. Pt. and 2. Pt.1: Chemical 
investigations of forest damage via ‘ound 
[ny oe baw Soil-chemical and -biological investiga- 


). 
oy 7esa7? GAR 158,985 


Erhoehung der Faul duktion in | len Klaer- 
anlagen durch Cofermentation von Klaerschlamm und zu- 
saetzlichen Fremdsubstraten. Schiussbericht. (Increase 
of gas production in sludge digestion tanks by addition of 
foreign substrates. Final report). 

DE91785481/GAR 155,543 


RWE AG Geschaeftsbericht 1989/90. (RWE AG annual 
wet 1989/90). 
DE91785493/GAR 155,114 
Kosten-Nutzen-Modell einer Analage zur grosstechnis- 
chen G Waerme aus aan 

p bl argrund mit A die Be- 
dingungen im Ob ingrab Abschlussbericht "os 
benefit model for geothermal HDR plants with 
Valley. Fi to the nal epor). conditions in the Upper hine 
DE91 485808) 155,252 
euadaaees an - druckaufgeladenen Wirbels- 
Se Heizkraftwerk der RWTH 
Aachen Abschlussberich ht (Studies at the pressurized flu- 
idized-bed combustor in the cogeneration plant of 
Aachen University. Final report). 
DE91785610/GAR 154,713 
Entwicklung eines SCR-Katalysators fuer instationaere 
Reaktionsfuehrung. (Development of a SCR catalyst 
adapted to instationary operation of the reactor). 
DE91785662/GAR 155,386 


VIK Taetigkeitsbericht 1989/90. (VIK annual report 1989/ 


Ls 
DE91785663/GAR 155,312 


Entstehung und Verb h von Stickoxiden waehrend der 
Verb Fi ion and consumption of nitric 
oxides during combustion). 
DE91785664/GAR 154,714 
Weiterentwicklung zur Messung der Grenzflaechenspan- 
nung zwischen zwei hellen —_ Fluiden. 
Abschliussbericht. (Refi for measur- 
ing the interfacial — ho between two clear 
(transparent) fluids. Final report). 
DE91785667/GAR 156,682 
Trends in aerosol research. New technologies and ex- 
periments in aerosol characterization. Proceedings. 
DE91785668/GAR 154,383 
Thesncansiytache Seeeivraes ae an schweren crane. 
inal 
cal studies on heavy petroleum distillation residues and 


bitumen). 

DE91785670/GAR 155,229 
Oben Offene Experimentierkammern am Edeimannshof. 
1. Bericht. (Open top chamber experiments at Edeimann- 
shof. 1st report). 

DE91785671/GAR 155,387 
Untersuchung der Einfluesse von Reduktions- und Reak- 
tionsbedingungen auf Aktivitaet und Selektivitaet modifi- 
zierter Cu-Co-Zn-Al-Katalysatoren bei der Alkoholsynth- 
ese. (Examination of the influences of reduction condi- 
tions and reaction conditions on activity and selectivity of 
modified Cu-Co-Zn-Al catalysts during the alcohol synthe- 

sis). 
DE91785733/GAR 155, 145 
Entwicklung eines tragfaehigen, beliebig formbaren Baus- 
geringer 
































toffes mit — Waermeleitfaehigkeit fuer den 
trieb Schlussbericht. (Develop- 
ment of a bearing, easily mouldable building material with 
very low thermal conductivity for house and industry 
building. Final report). 
BES 17858794/GAR 154,482 
Wirkung statischer Mischer auf die Stroemung, den 
Waermeuebergang und den Druckverlust in Rohrwaer- 
pn oon pane (Effect of static mixers on flow, heat 
‘ansition and pressure loss in tube heat seats 
Deo 785802/GAR 155,843 


Analytische Loesung der instationaeren Temperaturfeldg- 
leichung fuer beliebige Randbedingungen bei Berueck- 
sichtigung innerer Waermequellen. (Analytic solution of 





FOREIGN TECHNOLOGY 


the instati y temperature field equation for random 
taking inner heat sources into ac- 


count). 
DE91785808/GAR 157,494 
po gag kinetics of quartz and kaolinite in alkaline so- 
DE91787405/GAR 156,598 
Magnetic induction and susceptibility logging: case of 
formations interpretation for magnetostrati- 
aphic applications. 

E91787406/GAR 156,599 
Radioecological impact of the SNe accident on 
continental tic 
DE91787409/GAR orate 


Geofront keikaku no mondaiten wo ve om ¢ 
——— — kogaku no tachiba kara. (Search. 
in geofront =— Mainly from standpoint 


“- nd and rock 
DE91787773/GAR 156,600 


ton und 6 lation. a ‘echnologies of ey 
tion imu . power satel- 
definition and simulation). 
DES 788351/GAR 155,336 
a _untertaegiger horizontaler Kernbohrungen 
durch Tiefbohrungen. Schliuss- 
bericht. (Production of underground horizontal core drill- 
—e ee Final 


Dest? '91788374/GAR 156,683 





fel hy 


3. Magdeburger zur Belas- 
tung der Elbe. Tagungsbericht. (3. eiacc. ane en 
prevention of water pollution - the pollution of the river 


Elbe. a 
ya tiga R 155,682 


Belast Ww oo eek oo 
chen oun mit chlorierten Pl nen 
ausgewaehiten Sceaeeaition. nage of chlorinated 
hydrocarbons and selected heavy metals in the river 
Weser estuary and the southern German Bight). 
DE91788378/GAR 155,684 


Fruehdiagenese und ihr Einfluss auf die Mobilitaet der 
pe a gpg As, Cd, Co, Cu, Ni, Pb und Zn in Sedi- 
ment- Pp oes 

and its oy on the mobility of the trace elements 
AS Cd, Co Cu. Ni, Pb and Zn in sediment and seston 


suspensions). 
DE91788379/GAR 155,685 
R i i G hemik te bei byt. — 


F i 
durch 
Abschiussboncht Fietention of an overall system cane 
enhanced oil recovery from reservoirs by means of 
chemical flooding. Final report). 
DE91788380/GAR 156,684 
fee al Mi > Kloeck an hea’ 
wy E u lontage. (K' ner ting system 
Astron. System Thermomax. Planning and installation). 
DE91 788439/GAR 155,260 
Mod ik. Ein Handbuch des Hes- 
sischen Miniatoriume for Vi Wirtschaft und Technol 
— = central heating systems. A handbook of ‘the 
Hessian Ministry of Economics and Technology). 
DE91788601/GAR 
Pilotaniage  ‘Zeolith: 7 do. ve i mit 
senveenare Suoitoid i ersandschiachterei 
Steinemann, Steinfeld (Nied Abschiussbericht. 
(Pilot plant ‘Zeolite adsorption cooling device with up- 
pe Sd of heat’ for the abattoir Steinemann in Steinfeid 


han Final report). 
Desi TeBe07) 154,471 


ad eccimeri. (Excimer lasers). 
DES1700765/GAR 157,098 


Rapporto energia 1989: Domanda e offerta di energia in 
Italia e nel mondo. (1989 Energy Report: Energy supply 
and demand in Italy and in the worid). 
DE91790766/GAR 155,314 
Riduzione catalitica selettiva li NOx nei fumi emessi 
dalle centrali termoelettriche. f ive catalytic reduc- 
tion of nitrogen oxides) 
DE91700767/GAR 155,388 
Consideration in GIS insulation coordination. 
DE91790768/GAR 155,082 


Gas-insulated substations (GIS): Research on diagnostic 


methods. 
DE91790769/GAR 155,038 


Gas insulated substation for MV systems: Characteristics 
of SF/sub 6/ metal-enclosed switchgear. 
DE91790770/GAR 155,083 


pose ae be anenee <i oats i ae 
ampio spettro potenza tramite 

di imbardata. (Gamma 60 variable wind turbine: 
Wide operating ne mane. — regulation (ENEA/ 


ENEL demonstrai 
DE91790771/GAR 155,288 


Conversione di potenza per il collegamento ber — di 
distribuzione a media di velo- 
cita’ variablle ad ampio spettro. (ENEL (Italy) "variable 
parle wind ot och Power conversion for medium volt- 


Bio1700 *00780/GAR. GAR 155,289 


Effect of process parameters on hardness and toughness 
of EB welds for offshore structures. 


October 15, 1991 
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DE91790790/GAR 156,995 
— of failures and repairs on multiple cell production 
ines. 

DE91790791/GAR 155,812 


Regionalt fremstoed for solvarme i _Frederiksborg a amt. 
— Promotion of solar heating in the Fi 


KEYWORD INDEX 


DE91793014/GAR 154,655 


Anlaeg til fiernelse af skadelige stoffer i biogas. (Systems 
for elimination of | substances in biogas). 
DE91793015/GAR 155,233 


po egy af lav-NOx-teknikker for kulstoevsfyring. (Opti- 





Deot 792963/GAR 155,337 


Continuous release, dense gas, = * aeuceemanes with 
obstacles. Final report on project BA. 
DE91792966/GAR 155,389 


Rapport om elvaerkernes vindkraftudbygning. (Report on 
the electricity companies supplementary use of wind 


). 

E91792967/GAR 155,290 
Beregning af raastof-, energiforbrug og miljoebelastning 
ved moon og bortskaffelse af glas-, blik- og polypro- 
pylenplast-emballage. (Calculation of raw materials, 
energy consumption and environmental exposure in rela- 
tion to the production and disposal of glass, sheet metal 

and polypropylene plastic packing). 
bes 792968/GAR 155,544 
‘ansportkoordinering. (Transport coordination). 
beet 792969/GAR 157,694 


Udviklings- og cen rr" i Portugal. Afslut- 
tende rappport. 2. fase af projekt. (Development and 
demonstration center in Portugal. Final report. 2. phase 


of the project). 
DES! 792970/GAR 155,291 


Sol til guiwwarme paa adressen Nihoejevej 38, Oester 
Hornum, 9530 Stoevring. (Solar energy for the floor heat- 
ing at the address Nihoejeve] 38, Oester Hornum, 9530 


Hoes 
DE91792971/GAR 155,338 


Erfaringer med danske andre europaeiske naturgas- 
drevne pBnaecEereroetay Povin Experiences with Danish and 
other European natural gas fired engine systems). 

DE91792973/GAR 154,762 


Fjerneise af hydrogensulfid fra biogas. Anvendelse af 
jernforbindelser. 1. (Removal of hydrogen sulfides from 
iogas. Application of iron compounds. 1). 

DE91792975/GAR 155,231 


pe smaree af vindmoeller. Forundersoegelse. 
(Evaluation of the state of wind turbines. Pilot ss 
DE91792979/GAR 55,292 


Models and methods for optimization of district hie 
systems. Part 1. Models and identification methods. 
DE91792982/GAR 155,262 


— of the existing building stock to assess the pas- 
solar potential. Final report (approved version). 
DESI 792983/GAR : 


peer y bolig kvalitetskontrol version 0.51. be aecmmend 
jodel-households quality control version 0.51 
DE91792984/GAR 158,115 


Elmodel-bolig kvalitetskontrol version 0.51. Bilagsrapport. 
(Electricity model-households quality control version 0.51. 
Supplementary report). 

DE91792985/GAR 155,116 


— af metaller i dansk naturgas. (Measurement of 
avy metals content of Danish natural gas). 
DE91790968/Gan 155,232 


Smaa gasturbiners tekniska nivaa och utvecklingsriktnin- 
gar. be — level and lines of development of small 


es). 
Brror792% 792990/GAR 155,264 


po ame ny eee yd med naturgas. (Energy pro- 
duction costs of natural gas utilization). 

DE91 792991 /GAR 155,077 
Adaptiv overvaagning af luftkvalitet. (Adaptive monitoring 
of air quality). 

DE91792993/GAR 155,390 
Roeggaskoeling. "ae gas cooling). 

DE91792994/ 155,391 


Profile of the Dane offshore industry. 
oe 


of low NOx techniques for fueling with coal 


ines). 
DES) 793016/GAR 158,234 
1 Knowledge Elicitation Manual for RA’s. Parts 1 


al . 
ERATL-91/61/GAR 154,966 


Battery Conference and Exhibition at Geena Pro- 
ceedings. Held in London on October 4 
ERATL-91/62/GAR 155,072 


Immunity of Visual Display Units to 50Hz ape, Fields. 
ERATL-91/63/GAR 155,036 


Survey of | Methods Used for the Measurement of Shield- 
eh of Planar Mat 
ERATL-91 164/GAR 155,064 


iC Performance of a Computer Terminal. 
ENATL! 91/65/GAR 154,869 


Electrical Steels: An Assessment of Magnetic Property 
Data and Measurement Methods. 
ERATL. ioania 158,041 


Digital Signal Processing: Application Opportunities. Con- 
a roceedings. Held in London on October 18, 
ERATL- 91/67/GAR 154,870 
Formal Methods for Sof Their Signifi- 
cance to Industry. 

ERATL-91/69/GAR 154,926 
Electrical Power Utilisation: How to Achieve System Per- 
lormance. Pre gs. Held in London on 
February 26-27, 1991. 

ERATL-91/70/GAR 155,078 


Lighting Developments and Applications. Conference 
Proceedings. Held in London on January 16, 1991. 
ERATL-91 W771 /GAR 154,472 
Guide for fish habitat improvement in New Brunswick. 
MIC-91-03562/GAR 154,267 


Mineral aa Stemutation Ban 9 - of the Canada- 
lew B 

















MIC-91-03573/GAR rn % "156,688 
Column flotation of sylvinite. 
MIC-91-03574/GAR 156,689 


—— ha! Verti-Press pressure filter for lead concen- 
trate 

MiC-91-09577/ 3AR 156,691 
—- projects digest combustion, 1984-89. 
MIC-91-03580/GAR 155,235 
oo residential photovoltaic systems in British Colum- 

it 
MIC-91-03581/GAR 155,293 
Study of the processing options for gold recovery ot 
Spencer ores, New Brunswick. 
MIC-91-03582/GAR 156,694 


Numerical modelling of shear bands in geological materi- 


als. 

MIC-91-03584/GAR 156,695 
Methane-air explosion tests in the 20-L vessel. 
MIC-91-03585/GAR 156,696 
Five-year review of the Canada-Ontario Industry Rock- 


burst Project. 
pina ls 156,697 


Draft for a tal impact assessment, 
Acadian Seen | abe Landfill. 
MIC-91-03589/GAR 158,545 


Numerical analysis of a flawed pressure vessel. 
MIC-91-03592/GAR 156,699 


Japanese science and technology: Results of an 8.5 
month stay fellowship at the Fermentation Research In- 
stitute, Tsukuba, Japan. 

_— -03509/GAR 156,150 








istivi ynder til borehul 
pn for borehole measuring). 
DE91793000/GAR 
Miljoekrav til gas jasmotorer og gasturbiner - Kan de over- 
holdes (Can the Demands Impose on Gas Motors and 
Frome ra in Relation to Environmental Protection Be 


Lived Up to). 
DE91793005/GAR 15,392 
oe pesos “a water solar — systems using 


low flow opera' 
E91 793006/ GAR 155,265 
png ee i aaa, (Social eco- 
ics and the natural gas project). 
DE91793009/GAR 155, wd 
Stabil isotop geokemi i moderbjergarter, olie og 
Danmark. Afsluttende rapport. (Stable isotope geoc oa 
_. in source rock types, oil and gas in Denmark. Con- 


eport). 
BEST 7830 10/GAR 156,601 


Tofasestroemning i i iy ong poroese | strukturer. 
(Two phase flow in f porou: ). 
DE91793011/GAR 156,687 


Electrochemical deposition and dissolution of al 





Ee of microwave reactivated carbon. 
MIC-91-095047GAR 156,700 


Summary of the proceedings of the Workshop on Water 
Quality Assessment in B.C. 
MIC-91-03599/GAR 155,686 


Report of a forestry mission to Scandinavia. 
MIC-91-03602/GA 156,550 


Salisbury-North 345 kV transmission line: EIA study 


report. 

MIC-91-03605/GAR 155,732 
Financial structure and perf of the salmon farm- 
ing industry in Canada. 

MIC-91-03614/GAR 154,268 
Characterization of hazardous waste generation and dis- 
posal in the Yukon. 

MIC-91-03620/GAR 155,546 


Lancaster ong Region: A coastal atlas for environmen- 
MIC-91-038: "03624/GAR 155,687 


Development of a level ——- system for federally sub- 
sidized —_ — ¥ lem definition/concept de- 








in NaCl-AICl(sub 3) melts. 
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t: Fin: 
MIC-91-03625/ Ta 157,724 


St. Frosephaut Church, Red River: An historical and archi- 
tectural survey. 
MIC-91-03691 /GAR 154,400 


Evaluation of the utility of ‘The Engineering Index’ as an 
historical research tool. 
MIC-91-03633/GAR 156,701 


Ship structures ——- in Canada: The we of 
ram and management approach. 
MIC-91 5103607 GAR 156,978 


Sul ign model extension: Final report. 
MIC 1.0968 -03638/GAR 157,686 


Fouts Canada: Strategic plan for research on climate 
cl * -95. 

MIC-91-03641 /GAR 156,553 
poner yonr Canada: ene oo es. for international science 


and techno! activities, 
MIC-91-03642/GAR 156,554 


Research activities of Forestry Canada, 1990-91. 
MIC-91-03643/GAR 156,555 
poy oy of 1987 coho salmon smolt trapping operations 
in the Lachmach River, British Columbia. 
MIC-91-03645/GAR 154,269 


— a additions in the Experimental Lakes area, 
ee 155,688 





ming app to decision making. 
mic "03650/ GAR 154,432 


First report of the Joint Steering Committee on Hi 


jazard- 
ous or in the Workplace, December 1, 1987 to 


March 31, 1990. 
Mic-91 -03651/GAR 155,424 


Review of Ministry end result specifications. 
MIC-91-03652/GAR 157,524 


Downslope movement of the herbicide hexazinone in the 
SBS zone. 

MIC-91-03654/GAR 156,765 
Development of a portable cc i / I pro- 
ape. 

MIC-91-03655/GAR 157,674 
Use of colour on air traffic control displays. 
MIC-91-03656/GAR 157,675 
Rail wear measurement. 

MIC-91-03657/GAR 157,687 


Outplanting normal and sterilized hatchery coho fall fin- 
ig into two small British Columbia lakes: An evalua- 


MIC. 91-03660/GAR 154,274 


Reteentien tse requirements for surface users 
in Canada: Present and future. 
MIC-91 -03663/GAR 157,711 


Papers on air cushion technology: | king, cold 
weather operations, vehicles. 
MIC-91-03664/GAR 156,979 


——— specifications for second-generation ice navi- 
ition system: Final report. 
IC-91-03665/GAR 156,775 


Regulatory and economic a for mandatory | require- 
ments for shoulder h in small aero- 
janes and commercial nalaeghore. 
IC-91-03666/GAR 157,676 


Feasibility of using satellite imagery in ADES. 
MIC-91-08667/GAR 156,544 


Peg yd study of utilizing a synchronized laser scanner 
inspection. 

MIC.81-08608/GAR 157,688 

———_ of linear induction motor in-track technology 


airports. 
Mico -03670/GAR 157,677 


Potential impact on Canada of proposed new ISO stand- 
ards for large international freight containers. 
MIC-91-03671/GAR 157,712 


Combined | enzymatic hydrolysis and fermentation of 
xd using y derived from Trichoderma 
harzianum E58. 


MIC-91-03672/GAR 155,146 


Bringing it to market: Proceedings of the petroleum in- 
dustry’s Frontier Workshop. 
MIC-91-03679/GAR 156,704 


R of activities, 1990: Resident geologists. 
MI 31.03605/GAR 156,637 


Dose response for selected environmental air pollutants: 
A study on runners: Final report. 
MIC-91-03710/GAR 155,425 


TDC operational plan, 1990-91 to 1992-93. 
MIC-91-03712/GAR 157,525 


Globe ‘90 ——— In business for tomorrow: The tran- 
sition to su: le elopment. 
MIC-91 -0371 16/GAR 154,539 
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Residual Total Field Magnetic Anomaly Map of NOARL’s 
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PB91- 213660/GAR 158,577 


October 15,1991 KW-63 





ee ENGINEERING 
Geo’ ical Properties of Fly Ashes and Possible Uses. 
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Platanares, Honduras). 
DE90001388/GAR 155,244 
a. and — 


pn pear a Indus! 
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AD-A236 888/4/GAR 156,508 
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Annual fo ome a Se (17th) and 1992-97 Renewal 
Proposal Ini raphics for Molecular Studies. 
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Developing and Utilizing an Euler Computational Method 
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Suckdown, Fountain Lift, and Pressures Induced on Sev- 
eral Tandem Jet V/STOL Configurations. 
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GROUND VEHICLES 
Remote Vision Systems for Teleoperated Ground Vehi- 


cles. 
AD-A236 765/4/GAR 


155,258 


157,667 


157,648 


* 157,076 


157,017 


Issues in Mobile Robotics: The Unmanned Ground Vehi- 
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ll, Metamora, County, MI. (Second Remedi- 
at Acts , September 1990. 
PB91-921463/GAR 155,646 
Superfund Record of Decision (EPA Region 5): Hunts 
—— Landfill Site, Town of Caledonia, WI. (First Re- 
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August 1990. 
PB91-921451/GAR 155,634 


Superfund Record of Decision (EPA Region 5): Wheeler 
Pit —. La a Township, WI. (First Remedial Action), 
September 1990. 

PBOT. -921452/GAR 


155,635 


Superfund Record of Decision (EPA Region 5): Pristine, 
Inc., Reading, OH. (First Remedial Action), March 1990. 


(Amendment). 

PB91-921453/GAR 158,636 
Superfund Record of Decision (EPA Region 5): K and L 
Landfill, Kalamazoo, MI. (First Remedial Action), Septem- 


ber 1990. 
PB91-921454/GAR 155,637 


Superfund Record of Decision (EPA Region 5): Ott/ 
Story/Cordova Chemical Site, North Muskegon, MI. 
(Second Remedial Action), September 1990. 

PB91-921455/GAR 158,638 


Superfund Record of Decision (EPA Region 5): Naval In- 
dustrial Reserve Ordnance Plant, Fridley, MN. (First Re- 
medial Action), September 1990. 

PB91-921456/GAR 155,639 


Superfund Record of Decision (EPA Region 5): National 
Presto Industries, Eau Claire, WI. (First Remedial Action), 


a 1990. 

PB91-921457/GAR 

Superfund Record of Decision (EPA R 
River/Iinterlake/Duluth Tar Site, Duluth, 


IN. (First Reme- 
dial Action), September 1990. 
PB91-921458/GAR 155,641 


Superfund Record of Decision (EPA Region 5): Clare 
Water Supply, Clare County, MI. (First Remedial Action), 
A 90 


oy 1990. 
PB91-921459/GAR 155,642 


Superfund Record of Decision (EPA Region 5): University 
of Minnesota Rosemount Research Center, MN. (First 
Remedial Action), June 1990. 

PB91-921460/GAR 155,643 


Superfund Record of Decision (EPA Region 5): Moss- 
American Kerr-McGee Oil Site, Milwaukee, WI. (First Re- 
medial Action), September 1990. 
PB91-921461/GA 


155,640 
ion 5): St. Louis 


155,644 
Superfund Record of Decision (EPA Region 5): Spring- 
field Township Dump Site, Oakland County, MI. (First Re- 
medial Action), September 1990. 

PB91-921462/GAI 155,645 


Supertund Record of Decision (EPA Region 5): Metamora 

a Metamora, Lapeer wanes Mi. (Second Remedi- 
ction), September 1990. 

PBot -921463/GAR 155,646 


Superfund Record of Decision (EPA Region 5): Hunts 

ae Landfill Site, Town of Caledonia, Wi. (First Re- 
Action), September 1990. 

Poot 921464 /GA 155,647 


Superfund Record of Decision (EPA Region 5): Union 
Scrap Iron Metal, Hennepin County, Minneapolis, MN. 
(First Remedial Action), March 1990. 
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PB91-921465/GAR 155,648 


Superfund Record of Decision (EPA Region 5): Bofors- 
poe Site, Muskegon, Ml. (First Remedial Action), Sep- 


mber 1990. 
PB 1-921466/ GAR 155,649 


Superfund Record of Decision yA Region 8): Sand 
Creek Industrial Site, a City, CO. (Second Re- 
medial Action), September 19 

PB91-921479/GAI 155,657 


pom ein Be Record of Decision oe “ ion 8): Onan 
Defense Depot (Operable Unit 2), W aa 

UT. (First Remedial Action), pe they 1990, 
PB91-921480/GAR 155,658 


Superfund Record of Decision (EPA — 8): Mystery 
Bridge at bape 20, Natrona County, WY. (First Reme- 
dial Action), tember 1990. 

ans -921481/ 155,659 


— lund erg of Decision (EPA iar 8): Monticel- 
ill Tailings Site, San Juan County, UT. (First Remedi- 
- Action), August 1990. 

PB91-921482/GAR 158,660 


Superfund Record of Decision (EPA Region 8): Martin 
Marietta Astronautics Group Site, Waterton, CO. (First 
Remedial Action), September 1990. 

PB91-921483/GAR 155,661 


Superfund Record of Decision (EPA Region 8): Rocky 
Mountain Arsenal (Operable Unit 16), CO. (Second Re- 
medial Action), February 1990. 

PB91-921484/GAR 155,662 


Superfund Record of Decision (EPA Region 8): Rocky 
Mountain Arsenal (Operable Unit 18), CO. (Third Remedi- 
al Action), Febru: 990. 

PB91-921485/GA\ 155,663 


Superfund Record of Decision (EPA Region 8): Rocky 
Mountain Arsenal (Operable Unit 20), CO. (Fifth Remedial 
Action), March 1990. 

PB91-921486/GAR 155,664 


Superfund Record of Decision (EPA Region 8): Rocky 
Flats Plant (DOE), Northern Jefferson County, CO. (First 
Remedial Action), January 1990. 

PB91-921487/GAR 155,665 
ion 8): Sharon 


Superfund Record of Decision (EPA R 
Steel (Midvale a Midvale, UT. (First Remedial 
155,666 


Action), September 19: 

PB91-921488/GAR 

Superfund Record of Decision (EPA Region 9): J. H. 
Baxter Superfund Site, Weed, CA. (First Remedial 
Action), September 1990. 

PB91-921489/GAR 155,667 


Superfund Record of Decision (EPA Region 9): Stringfel- 

low Hazardous Waste Site, Riverside County, CA. (Fourth 

Remedial Action), September 1990. 

PB91-921490/GAR 155,668 

Superfund Record of Decision (EPA Region 10): FMC 

Pesticide Formulation Facility, Yakima, WA. (First Reme- 

dial Action), Se — 1990. 

PB91-921494/ 155,669 
HAZARDOUS MATERIALS TRANSPORTATION 

Manitoba Hazardous Waste Management Corporation 

transportation risk assessment, part 1: Data collection 

and model development. 

MIC-91-03919/GAR 155,549 
HAZARDOUS WASTE 

— and Hazardous Waste Protocol for Medical Fa- 


Cilitie: 
AD-A236 346/3/GAR 155,495 


HAZARDOUS WASTE MANAGEMENT INDUSTRY 
Project proposal for the major facilities required for a pro- 
vincial hazardous waste management system. 
MIC-91-03922/GAR 155,550 


Hazardous waste market characterization study for Mani- 


toba. 
MIC-91-03923/GAR 155,551 


HAZARDOUS WASTE TREATMENT FACILITIES 
Land value protection program developed for Hamiota 
and region in relation to the proposed development of a 
hazardous waste treatment facility in the community. 
MIC-91-03938/GAR 155,552 


HAZARDOUS WASTES 
Characterization of hazardous waste generation and dis- 
posal in the Yukon. 
MIC-91-03620/GAR 155,546 


Manitoba Hazardous Waste Management Corporation 
transportation risk assessment, part 1: Data collection 
and model development. 

MIC-91-03919/GAR 155,549 


Report of the third Household Hazardous Waste Days. 
MIC-91-03939/GAR 155,553 


Alberta Special Waste Manag it Corporation: Annual 
report 1990. 
MIC-91-03974/GAR 
HAZE 
Evaluation of Cloud Detection Instruments and Perform- 
ance of Laminar-Flow Leading-Edge Test Articles During 
NASA panioe aoe Flight-Test Program. 
N91-24199/2/GA 154,203 
HEAD MOVEMENTS 
Evaluation of Electrooculographic, Head Movement and 
Steady State Evoked Response Measures of Workload in 
Flight Simulation (U). 





155,555 


AD-A236 505/4/GAR 


HEALTH CARE 
Advance Data from Vital and Health Statistics: Number 
201. Characteristics of Persons with and without Health 
Care Coverage: United States, 1989. smnives 


156,300 


PB91-216564/GAR 


HEALTH CARE UTILIZATION 
Physician Contacts by Sociodemographic and Health 
Characteristics, United States, 1982-83. 
PB91-204685/GAR 155,763 


HEALTH EDUCATION MATERIALS 
List of Free Materials in Family Planning/Maternal and 
Child Health, 1990, Fourth Edition. 
PB91-209841/GAR 155,765 


HEALTH HAZARDS 
Limiting Properties of the Occurrence/Exposure Rate and 
Simple Risk Rate. 
AD-A236 584/9 156,241 


Health assessments and other activities of the Agency 
for Toxic Substances and Disease Registry (ATSDR). 
DE91013160/GAR 55,419 


Tiger Team environment, safety, and health assessment 
of the Oak Ridge Nationa! Laboratory. 
DE91013162/GAR 158,532 


Communicating with the public about environmental 
health risks: A case study of waste-to-energy. 
DE91013441/GAR 155,420 


Health and Environmental Effects Document for Adiponi- 


trile. 
PB91-213678/GAR 155,438 
Health and Environmental Effects Document for Benzoic 


Acid. 
PB91-213686/GAR 155,439 
Health and Environmental Effects Document for Benzyl 


Alcohol. 
PB91-213694/GAR 155,440 


Health and Environmental Effects Document for Bro- 
mochioromethane. 
PB91-213702/GAR 158,441 


Health au Environmental Effects Document for 4-Amino- 


pyridin 
PB91 216333/GAR 155,448 
Health and Environmental Effects Document for 1,3-Buta- 


iene. 

PB91-216341/GAR 155,449 
Health and Environmental Effects Document for Aceto- 
phenone. 

PB91-216358/GAR 155,450 
Health and Environmental Effects Document for Bromo- 
form. 

PB91-216424/GAR 155,451 
Health and Environmental Effects Document for 1-Buta- 


ol. 
PB91-216465/GAR 155,452 
Health and Environmental Effects Document for Cacodyl- 


ic Acid. 
PB91-216473/GAR 158,453 
Health and Environmental Effects Document for Chloral. 
PB91-216481/GAR 155,454 
HEALTH INDEXES 
Clearinghouse on Health Indexes, Number 2, 1989. 
PB91-204727/GAR 155,752 
HEALTH INSURANCE 
Advance Data from Vital and Health Statistics: Number 
201. Characteristics of Persons with and without Health 
Care Coverage: United States, 1989. 
PB91-216564/GAR 
HEALTH PROMOTION 
Healthy People 2000: National Health Promotion and Dis- 
ease Prevention Objectives. 
PB91-205005/GAR 156,247 
Healthy People 2000: National Health Promotion and Dis- 
ease Prevention Objectives. Full Report with Commen- 


tary. 
PB91-205013/GAR 


HEALTH RISK 
Total Human Exposure: Basic Concepts, EPA Field Stud- 
ies, and Future Research Needs. 
155,447 


155,761 


156,248 


PB91-216242/GAR 


HEALTH STATISTICS 
Physician Contacts by Sociodemographic and Health 
Characteristics, United States, 1982-83. 
PB91-204685/GAR 155,763 
United 


Prevalence of Selected Chronic Conditions, 
156,245 


States, 1979-81. 

PB91-204784/GAR 

Current Estimates from the National Health Interview 
Survey, United States, 1983. 

PB91-204792/GAR 156,246 
Current Estimates from the National Health Interview 
Survey, United States, 1987. 

PB91-213058/GAR 155,758 


Anthropometric Data and Prevalence of Overweight for 
Hispanics: 1982-84. 
PB91-213934/GAR 155,759 





~ of the U.S. Standard Certificates and Reports, 


PB91-216556/GAR 155,760 


HEALTH STATUS 
Current Estimates from the National Health Interview 
Survey, United States, 1983. 
PB91-204792/GAR 156,246 
HEALTH SURVEYS 
Adolescent Assessment/Referral System Manual. 
PB91-205054/GAR 
HEART 
aoa ge Mechanisms Involved in the Cardiores- 
ects of cera Agents. 
ROADS B70/2/GA 156,305 
HEAT EXCHANGERS 
Biofouling and corrosion research for marine heat ex- 


changers. 
DE90001432/GAR 155,268 


Fluidelastic instability of loosely supported tubes. 
DE9101 1830/GAR” " 


Comportement namique non-lineaire des faisceaux de 
tubes soumis a des ecc (Nonlinear 
dynamic behavior of an assembly of tubes under trans- 
verse fluid flow). 

DE91740622/GAR 157,059 


Entwicklung eines SCR-Katalysators fuer instationaere 
Reaktionsfuehrung. (Development of a SCR catalyst 
adapted to instationary operation of the reactor). 

155,386 


54,440 


158,842 











DE91785662/GAR 
Wirkung statischer Mischer auf die Stroemung, den 
Waermeuebergang und den Druckverlust in Rohrwaer- 
meaustauschern. (Effect of static mixers on flow, heat 
transition and pressure loss in tube heat exchangers). 
DE91785802/GAR 155,843 


Cryogenic Hydrogen-Induced Air Liquefaction Technol- 


ogies. 

N91-24237/0/GAR 154,768 

Dual-Cooled Hydrogen-Oxygen Rocket Engine Heat 

Transfer Analysis. 

N91-24302/2/GAR 154,799 
HEAT FLUX 

Control of Chamber Heat Flux by Injector Design. 

N91-24245/3/GAR 154,773 


cae oaga Tests of Heat Flux Gauges Mounted in SSME 
jades. 
N91-24321/2/GAR 154,754 
Analysis of the Transient Calibration of Heat Flux Sen- 
sors: One Dimensional Case. 
N91-24323/8/GAR 154,826 
HEAT LOSS 
Contribution to Ener 
Materials Exposed to 
PB91-209593/GAR 
HEAT LOSSES 
Super good cents heat loss reference. Manufactured 
homes: Bee ys loss assumptions and calculations; heat loss 


coefficient tables. 
DE91 01: 35747 GAR 154,470 


HEAT MEASUREMENT 
Analysis of the Transient Calibration of Heat Flux Sen- 
sors: One Dimensional Case. 
N91-24323/8/GAR 154,826 
Characterization of Acetylene Terminated Sulfone (ATS) 
Resin. Part 2: Thermal Analysis of the Resin. 
N91-24425/1/GAR 155,974 
HEAT OF COMBUSTION 
Heats of Explosion, Detonation and Reaction Products: 
Their Estimation and Relation to the First Law of Ther- 
modynamics. 
N91-24297/4/GAR 154,716 
HEAT PIPES 
Preliminary Results for LDEF/HEPP Thermal Control 


Samples. 
N91-25028/2/GAR 157,580 


Long Duration Exposure Facility (LDEF) Low-Tempera- 
= Heat Pipe Experiment Package (HEPP) (Abstract 


Only). 
N91-25065/4/GAR 157,585 


Results from the Cascaded Variable Conductance Heat- 
ipe Experiment on LDEF (Abstract Only). 
91-25066/2/GAR 157,586 


Long Duration Exposure Facility: Transverse Flat Plate 

Heat Pipe (Abstract Only). 

N91-25067/0/GAR 155,784 

Long Duration Exposure Facility (LDEF) Low-Tempera- 

ture Heat Pipe Experiment Package (HEPP) Power 

System Results (Abstract Only). 

N91-25092/8/G, 155,080 

Heat Tube ee 

PATENT-4 971 139 
HEAT PUMPS 

New industrial heat pump applications to cheese produc- 

tion. Phase 1, Final report. 

DE91013560/GAR 154,316 
HEAT RESISTANT ALLOYS 

Design, Fabrication, and Tests of a Metallic Shell Tile 

Thermal Protection System for Space Transportation. 

N91-24229/7/GAR 155,892 


Conservation of Opaque Building 
lar Radiation. 
158,345 


157,084 


KEYWORD INDEX 


Fatigue Behavior of a Single-Crystal Superal 
N91-24313/9/GAR ” a 156,072 
Effect of Hydrogen on the Deformation Behavior of a 
Single Crystal Nickel-Base Superal 
pe a ay 
luence of Advanced Processing on PWA 1480. 
Non2a -24317/0/GAR 
HEAT SINKS 
ing System and Insulation Concept for a Mach 5 
Turbo-Ramiet Aircraft. 
N91-24286/7/GAR 154,748 
HEAT SOURCES 
——_ Analysis of Conceptual ee for Gphs/F 
lower Systems of 250 We and 500 W ai 
155,294 


156,073 


156,074 


NOT 24673/6/GAR 


HEAT TRANSFER 
Heat Flow Calculations for the Small-Scale Cookoff 
Bomb Test. 
AD-A236 829/8/GAR 157,198 
| Study of Flush Heat 


Computational and Exp 
Sources in Liquids. 

AD-A236 836/3/GAR 157,199 
Analysis of Sp poe ee nage failure of drain pipes 
in BWR Mark 2 containments. 

DE91011365/GAR 156,898 
Pressure drop and heat transfer for spirally fluted tubes 
including validation of the role of transition. 
DE91012242/GAR 157,047 


Models for heat transport through assemblies of uniform- 
diameter hollow spheres. 
155,880 





DE91012998/GA 


TOPAZ2D validation status report, August 1990. 
DE91013983/GAR 157,437 
Pere ge de la methode des elements finis en 
thermique. Ti de la et du 
dans le logiciel TRIO-EF. ‘Qavelapmans of the finite ele- 
ment method in the thermal field. TRIO-EF software for 
thermal and radiation analysis). 
DE91740657/GAR 157,063 
Wirkung statischer Mischer aa die ——— den 
und den johrwaer- 
meaustauschern. ‘(Effect of p-- mixers pon po heat 
transition and pressure loss in tube heat exchangers). 
DE91785802/GAR 155,843 
Control of Chamber Heat Flux by Injector Design. 
N91-24245/3/GAR 154,773 
Three-Dimensional Turbulent Heat Transfer Analysis for 
Advanced Tubular Rocket Thrust Chambers. 
N91-24258/6/GAR 154,783 
Dual-Cooled Hydrogen-Oxygen Rocket Engine Heat 
Transfer Analysis. 
N91-24302/2/GAR 154,799 


Gane Tests of Heat Fiux Gauges Mounted in SSME 
lades. 


jades. 
N91-24321/2/GAR 154,754 
Heat- Ss aly and Surface-Pressure " --—iaaaasaae for 


the SSME Side Turbopump Turbi 

N91-24335/2/GAR 154,756 
Increased Heat Transfer to a Cylindrical Leading Edge 
Due to Spanwise Variations in the Freestream Velocity. 
N91-24359/2/GAR 155,951 
Pressure Control ac of Cryogenic Storage ——. 
N91-24460/8/GAR 54,731 
Navier-Stokes Analysis of Turbomachinery Blade External 
Heat Transfer. 
N91-24544/9/GAR 157,073 


Coolant egy Transfer - Rotation. Task 3 Report: 


oO! luid Dynamics. 
N91-24551/4/GAR_. 157,080 


HEAT TREATMENT 
Influence of Advanced Processing on PWA 1480. 
N91-24317/0/GAR 

HEATERS 
Combined Convective-Radiative Heat Transfer Enhance- 
ment in an Advanced Gas-Fired Surface Combustor- 
Heater. Annual Report, March 1990-February 1991. 
PB91-213884/GA\ 155,266 

HEATING SYSTEMS 
Conversion of resource recovery steam to hot and chilled 
water — A feasibility assessment for the Eastern 
Market area of the City of Detroit. 
DE91013461/GAR 

HEAVY ION ACCELERATORS 
- _— A particle simulation of beams for heavy ion 


lhe WAR 
DES1019243/GAR 157,362 


HEAVY ION REACTIONS 
a behavior of excited hadronic matter. Progress 
uary 1, 1990-December 31, 1990. 
D 310130247 GAA 157,336 
De la multifragmentation des noyaux au plasma quark- 
= (From the multifragmentation to the quark-gluon 


ima). 
Best 736321/GAR 157,469 


HEAVY IONS 
Effet des radiations particules piegees, eruptions solaires 
et rayonnement cosmique sur les composants electroni- 














156,074 


158,259 


HERBICIDES 


ques. (Radiation effects, trapped particles, solar events 
and cosmic rays on electronic components). 
DE91740593/GAR 155,056 


Preliminary Results from the Heavy lons in Space Experi- 
ment (Abstract Only). 
N91-24995/3/GAR 


157,555 


Heavy lon Measurement on LDEF (Abstract Only). 
N91-24996/1/GAR 


HEAVY METALS 


157,556 


Mechanisms of bacterial metals removal from solids. 
DE91012808/GAR 155,677 
Belastung des Weseraestuars und der suedlichen geome 
chen Bucht mit chiorierten Kohlenwasserstoffen 
len. (Loading of cuorinated 
and selected heavy metals in the river 
Weser and the southern German Bight). 
DE91788378/GAR 155,684 


Maaling af metaller i dansk (Mi 
heavy metals content of Danish natural gas). 
DE91792988/GAR 


HELICAL WINDINGS 
—— i Overwrap Positive Expulsion Propellant 
anks. 
N91-24262/8/GAR 154,730 
HELICOPTERS 





155,232 


Effectiveness of tiltrotor support to ground combat. 
DE91013603/GAR a 156,526 


a Methods for the Qualification of Helicopter 


Structures. 
N91-24650/4/GAR 154,218 
HELIUM 
— aay of strongly correlated systems. Progress 
March 1, 1990-March 31, 1991. 
oes 91012177/GAR 157,228 


venting model for a SSC haif ceil. 
DESTO1SS7O/GAR 157,291 


Coulomb focusing and ‘path’ interference of autoionizing 
electrons produced in 10 keV He(sup + ) + He colli- 


sions. 
ear 157,363 
m Saturation of Liquid Propeliants. 
NOT 124266/9/ GAR 
Minerals Yearbook 1989: Helium. 
PB91-214478/GAR 156,719 
fron ng ny ae Gases, January 1, 1917 through De- 
31,1 


PB91-507855/GAR 156,727 


HELIUM DILUTION REFRIGERATORS 
Contribution a l’etude d’un refrigerateur < dilution oa 
3)He dans (sup 4)He. (Contribution to the study of 
—_ dilution refrigerator with a (sup 3)He - (sup He 


re). 
Dest 740765/GAR 


HELIUM IONS 
Collisional processes of interest in MFE plasma research. 
Annual report, June 1, 1990-May 31, 1991. 
DE91013023/GAR 157,335 
HELMETS 
Helmets: and Human Fac- 
tors. yh Meet Saptemmer 1991 ‘(Citations from the 


NTIS Database). 
PB91-800748/GAR 154,460 


ee RESONATORS 
Test and Acoustic Analysis of Cabin Treat- 
ment oy = ‘opfan Test Assessment Aircraft. _— 


154,815 


157,493 





N91-24844/3/GAR 


HEMLOCK TREES 
Basal area response nine years after fertilizing and thin- 


era 3 
MIC-91-03600/GAR 156,549 
HEMOGLOBIN 

pee - — Comprising Liposome-Encapsulated He- 


PA ENT. 911 929 156,172 


HENNEPIN COUNTY (MINNESOTA) 
Record of Decision (EPA Region 5): — 
lron Metal, Hen County, Minneapolis, MI 
(First Remedial Action), March 1990. 
PB91-921465/GAR 155,648 
HEPATOCYTES 
Activity of Human eens Sera to Candidate ‘Plasmo- 
ium ie Protein Vaccines in 
the Inhibition of Fn) Invasion Assay of Human He- 
patoma Cells and Hepatocytes. 
AD-A236 668/0 156,202 
HEPATOMA 
Activity of Human Volunteer Sera to Candidate ‘Plasmo- 
dium falciparum’ Circumsporozoite Protein Vaccines in 
the Inhibition of Sporozoite Invasion Assay of Human He- 
patoma Cells and Hepatocytes. 
AD-A236 668/0 156,202 
HERBICIDES 
Chemical 2,3,7,8 hlorodib p-dioxin and U.S. 
Army Vietnam-Era Veterans. 
AD-A236 951/0 156,306 
Downslope movement of the herbicide hexazinone in the 
SBS zone. 


October 15, 1991 
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MIC-91-03654/GAR 


Canadian water omy uidelines for cyanazine. 
MIC-91-03726/GAR - 


156,765 


155,458 


EPA Pesticide Fact Sheet No. 224: Uniconazole-P. 
PB91-213777/GAR 


Dioxins: Formation, Tran: 


1984-September 1991 (Ci 
PB91-800847/GAR 


ag 
ees, shrubs, and herbs of Ontario. 
MIC01-00084/GAR 


HERRING 
Summary of British Columbia herring sampling data for 
the 1989-90 season. 
MIC-91-04117/GAR 154,302 
Spawn estimates and associated predator data for her- 
a loss in Lambert Channel, Georgia Strait, 1989 
and 1 j 
MIC-91-04118/GAR 154,303 
HETEROCYCLIC COMPOUNDS 


155,460 


, and Deterioration. January 
tions from the NTIS Data- 


156,200 


154,259 





du solvate i et du transfert in- 
wramoleculaire d’ electron dans les liquides polaires. 
(S the dynamics of the solvatochromism and of 
n intramolecular transfer in polar liquids). 
DES! 740764 /GAR 154,653 
HETEROGENEITY 
Heterogeneous Photocatalytic Oxidation of Atmospheric 


race minants. 
N91-24685/0/GAR 154,592 


oor ™ 





is of the hy we eed Global Eqpbsaionce Ratio 
nowy (GGERM ) for g the G 1 Rate an 
Distribution of Products of Combustion in Two-Layer Fire 
Environments: Methane and Hexanes. 
PB91-216689/GAR 
HEXAZINONE 
pao movement of the herbicide hexazinone in the 


SBS 

MIC.91-03654/GAR 156,765 
HGI2 SEMICONDUCTOR DETECTORS 

— and photomechanical effects of plastic defor- 

of mercuric iodide. 

DE91013108/GAR 155,054 
HHIRF ACCELERATOR 

Radioactive beams with the HHIRF accelerators. 

DE91012237/GAR 57,231 


ae | eo progress report for period ending Sep- 
tember 30, 1990. 
157,333 


154,487 


09101 2869/GAR 
HI-6 
Therapeutic Efficacy of HI-6 in Soman Poisoned Marmo- 
set ree (Geslaagde Behandeling van Marmoset 
met het Oxim HI-6 na Somanvergiftiging). 
PI 91- 217869/GAR 156,234 
HICKSVILLE (NEW YORK) 
Superfund Record of Decision (EPA R 
Chemical/Ruco Polymer on Hicksville, 
dial Action), tember 19 
PB91-921427/GAR 
HIGGS BOSONS 
Nonminimal t(bar t) models of composite Higgs bosons. 
DE91011900/GAR 157,213 


Searching for top decays to charged Higgs bosons with 
SDC detector. 


the 
DE91012480/GAR 157,277 


HIGH ENERGY PHYSICS 
Building a mass storage system for physics applications. 
DE91012293/GAR 157,234 


High Energy Physics Division semiannual report of re- 
search activities, July 1, 1990-December 31, 1990. 
DE91012339/GAR 157,251 


Role of the UNIX(trademark) central computing facility in 
a multi-purpose national laboratory. 
DE91012361/GAR 157,258 


Division progress report for period ending Sep- 
tember 30, 1990. 
DE91012983/GAR 157,333 
Video <a review for support of high energy 


phi 

DI 61018999/GAR 157,405 
HIGH FREQUENCIES 

High Frequency Losses in Induction Motors, Part 2. 

N91-24565/4/GAR 155,065 
HIGH GAIN 

TOPEX High-Gain Antenna System Deployment Actuator 


Mechanism. 
N91-24618/1/GAR 
HIGH LEVEL LANGUAGE 


a Parallel and Distributed Programs in Proteus. 
AD-A236 597/1/GAR 154,892 


HIGH LEVEL LANGUAGES 
Analyst's Primer for the RAND/ABEL Trademark Pro- 


power Language. 
D-A236 776/1/GAR 154,902 


Framework for Efficient Execution of Array-Based Lan- 
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INTERSTELLAR MATTER 
Measurement of the Energy S| of Cosmic Ra 
from 20 to 1000 GeV Per ame. _— or 
N91-24970/6/GAR 154,333 
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INTERVENTION 
United States Intervention in Panama: The Battle Contin- 


ues. 
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Identification of Critical Poe Parameters Affecting 
Gastrointestinal Al 
AD-A236 507/0/GAR 156,236 


INVENTORIES 
Forest Statistics for Land Outside National Forests in 
West-Central Montana, 1989. 

PB91-205625/GAR 156,580 

INVERTERS 
Invertoren voor netkoppeling van kleine pv-systemen. (In- 
verters for grid coupling of small photovoltaic systems). 
DE91778878/GAR 155,933 

INVESTMENTS 
Optimal Accumulation of Power. 

N91-24935/9/GAR 156,542 
Re of the Secretary of the Treasury on Issuance of 
U.S. Government Securities to Small Investors. 

PB91-214866/GAR 154,090 

INVISCID FLOW 
Computation of Induced Drag with Nonplanar and De- 
formed Wakes. 
N91-24106/7/GAR 154,117 
Implicit Solvers for Unstructured Meshes. 
N91-24125/7/GAR 154,126 
Time-Derivative Preconditioning for Viscous Flows. 
N91-24528/2/GAR 157,069 

IODINE 
Shock compression studies of condensed matter. 
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IODINE 129 
Fission product iodine o—. early Hanford-Site oper- 
ations: Its production and behavior during fuel process- 
ms ff-gas treatment and release to the atmosphere. 
DE91012772/GAR 155,477 
IODINE 131 
Fission product iodine —~ early Hanford-Site oper- 
ge Its production and behavior during fuel process- 
, Off-gas treatment and release to the atmosphere. 
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Development of an exchange-labelling procedure and in- 
vestigation of the radiochemical stability and biodistribu- 
tion characteristics for ((131)l) meta-iodobenzylguanidine 
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lODOHYDROCARBONS 
Structure of the Cyclohexyl Radical from State-Selective 
Photofragment Translational Spectroscopy of the Axial 
and Equatorial Conformers of lodocyclohexane. 
AD-A236 769/6/GAR 154,582 
1ON ACOUSTIC DECAY INSTABILITY 
Measurements of the ion acoustic decay instability and 
the resultant enhanced laser absorption and enhanced 
} so yan i in laser-plasma interaction experiments. 


report. 
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1ON-ATOM COLLISIONS 
Atomic physics of strongly correlated systems. Progress 
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DE91012177/GAR 157,228 
Coulomb focusing and ‘path’ interference of autoionizing 
= produced in 10 keV He(sup + ) + He colli- 


DE9101 3249/GAR 157,363 


ION BEAM FUSION REACTORS 
Progress in light ion fusion. 
DE91012019/GAR 

ION BEAM TARGETS 
Chamber propagation. 
DE91012797/GAR 

1ON BEAMS 
Propagation of a Neutralized lon Beam. 
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Radioactive beams with the HHIRF accelerators. 
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154,634 


Vu 
ion implantation. 
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‘Spontaneous’ cluster decomposition in a quadrupole ion 
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and Operation of a Geosynchronous Spacecratt. 
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Optical pumping of the polarized H(sup (minus)) ion 
source at LAI A 

DE91013030/GAR 157,337 
Operation of the ad pumped polarized H(sup 


(minus)) source at LAMPF. 
DE91013310/GAR 157,377 


State of H(sup (minus)) source development. 
DE91013754/GAR 
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po prc for oe ions in solution from compounds 
to spray ionization. 
DE91012542/GAR 


154,564 
IONIZING RADIATION 
lonizing Radiation Environment of LDEF Prerecovery Pre- 
dictions (Abstract Only). 
N91-24980/5/GAR 157,653 


Radiation Calculations and Comparisons with Data (Ab- 


stract Only). 
N91-24991/2/GAR 157,551 
LDEF Geometry/Mass Model for Radiation Analyses (Ab- 


stract 
157,552 


157,566 








154,725 


157,433 





ict Only). 
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Summary of lonizing Radiation Analysis on the Long Du- 
ration Exposure Facility (Abstract Only). 
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Detection of Base Damage in DNA in Human Blood Ex- 
posed to we Radiation at Biologically Relevant 
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Bloed oot is Blootgesteld aan Biologisch Relevante 
Doses loniserende Straling). 
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lONOSPHERE 
Fg el Characteristics for Archiving at the World 


Data Cent 
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Fitting of Discrete Irregularly Spaced Data with Differen- 
tiable Functions: Application to Ray Tracing in the lonos- 


phere. 

AD-A236 770/4/GAR 154,340 
IONOSPHERIC DISTURBANCES 

Observations of ELF Signatures Arising from Space Vehi- 

cle Disturbances of the lonosphere. 

AD-A236 563/3/GAR 154,338 
lONOSPHERIC PROPAGATION 

Review of the History of Field Strength Models in 

PROPHET. 

AD-A236 342/2/GAR 154,827 
IONOSPHERICS 

Scintillation Observed on the GMS Communication Link. 

N91-24668/6/GAR 154,361 
IONS 

Kinetic energy distributions of ions after surface colli- 
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War. 
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Iraqi Military Effectiveness in the War with Iran. 
AD-A236 581/5/GAR 156,478 
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AD-A236 758/9/GAR 156,496 
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Characterization of Iridium Coated 
Pan ‘emperature, 
N91 24267/7/GAR 
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Coproduction of Volatiles and Metals from Extraterrestrial 
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N91-24366/7/GAR 156,004 
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Production of from Lunar limenite. 
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Oxygen and Iron Production by Electrolytic Smelting of 
N91-24371/7/GAR 157,606 


of the Electrolysis of Silicate Melts. 


Experimental 
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IRON ALLOYS 
Coproduction of Volatiles and Metals from Extraterrestrial 
Materials. 
N91-24366/7/GAR 156,004 
IRON BASE ALLOYS 
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DE91012529/GAR 155,992 


Aqueous corrosion characteristics and corrosion-related 
cracking susceptibilities of Fe(sub 3)Al-type iron alumin- 


ides. 
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157,227 


Properties of jarge heats of Fe3Al-based alloys. 
DE91013268/GAR 


IRON INDUSTRY AND TRADE 
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iron and steel 
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Development of polltton contol criteria for integrated 

iron and steel production, vol. 1: Summary 

MIC-91 -03869/GAR 155,738 
IRON OXIDES 

Development of nanovolt-resolution x-ray diffraction using 

resonant nuclear scattering. 

DE9101221 eee 154,587 
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Increases of rr | time for irradiated metal. 
DE91011791/GA 156,858 


Evolution of defect cluster distributions during irradiation. 
DE9101 13408/GAR 156,041 


Freely-migrating defects: Their production and interaction 
with cascade ri 
DE91013618/GAR 156,012 
Characterization of 316L steel welded joints irradiated be- 
tween 15 to 41 
DE91736366/GAR 156,003 
Vuv-induced Degradation of FEP Teflon Aboard LDEF 
(Abstract Only). 
N91-25030/8/GAR 155,908 
IRRADIATION CAPSULES 
corrosion testing. 
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Cluster approximation for the transfer-matrix method. 
DE9161 PRO/GAR 157, 166 


October 15,1991 KW-77 





ISOCELL DEMONSTRATION PROJECT 
Phase 1: ISOCELL demonstration test performance 
review. 
DE91012766/GAR 155,516 


ISOLATION 
Sensor Failure Detection and Recovery by Neural Net- 


s. 
N91-24815/3/GAR 154,877 
ISOTOPES 
— of Multihundredwatt Dips for Robotic Space Mis- 
N91-24232/ 1/GAR 154,766 


Interstellar Gas iment (IGE) (Abstract Only). 
N91-25015/9/GA 154,331 
ISOTROPIC TURBULENCE 
Modeling the Pressure-Dilatation Correlation. 
N91-24546/4/GAR 
ITALY 


157,075 


ala ¢ rel ond energia 1989: Domanda e offerta di energia in 
Ital nel mondo. (1989 Energy Report: Energy supply 
and demand in Italy and in the worid). 
DE91790766/GAR 
ITEM RESPONSE THEORY 
“ Posterior Normality of the Latent Trait in an 
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implications of TAE modes for the design of ITER. 
3E91013128/GAR 157,121 
Safety considerations in next step fusion design and 


91013214/GAR 156,798 
ITERATIVE METHODS 
coon tor a high a on by formance 
modeling for a parallel linear algebra m. 
DE9101 486/GAn 154,918 
Utilities for building and optimizing a computational graph 
for mic decomposition. 
DE91013035/GAR 154,923 
ITERATIVE SOLUTION 
Implicit Solvers for Unstructured Meshes. 
N91-24125/7/GAR 154,126 
Mhost Finite Element Program: 3-D Inelastic Analysis 
Methods for Hot Section Components. Volume 1: Theo- 


retical Manual. 
N91-24636/3/GAR 157,192 


J-2 ENGINE 
Orbit Transfer Vehicle Propulsion Design: Trades and 
Comparisons. 
N91-24260/2/GAR 154,821 
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Gluon asymmetries in the leptoproduction of J/Psi. 
DE91618124/GAR 157,453 
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i tal D ion of Critical Physical Param- 
eters Affecting = Propenant Grain Response. Phase 1. 


DADS} O41 Io /9/ GAR 157,004 
JACKETS 

Gas-Fired Coane of Retorts. Laboratory Test of Slot-Jet 

Assembly. Topical Report, April 1989-January 1990. 

PB91-21 '083/GAR 155,799 
JACOBI METHOD 
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DE91012486/G AR ne 154, 918 
JAMMERS 

Sy ary oe of MILSATCOM Adaptive Antenna Systems 

in Pulse Jammer Environments. 

NOt -24481/4/GAR 154,990 
JAMMING 
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Method to Enhance Azimuth Accuracy 4 the Use of the 
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SATURN: The Next Generation Radio for NATO. 
N91-24475/6/GAR 154,984 


Overview of Survivability Tradeoffs for Selected Eccm 

Waveforms. 

N91-24476/4/GAR 154,985 

Concatenated Coding with Two Levels of interleaving. 

N91-24477/2/GAR 154,986 

a the ECCM Performance of Fast Frequency 
Sepian by Oe Diversity Combining. 

NS? 24478/8/GAR 154,988 

Overview of ECCM Factors in Milsatcom Systems. 

N91-24480/6/GAR 154,989 


Performance of MILSATCOM Adaptive Antenna Systems 
in Pulse Jammer Environments. 
N91-24481/4/GAR 154,990 


Performance Tradeoff of MILSATCOM Adaptive Multi- 
beam Antennas. 
N91-24482/2/GAR 155,013 


Modulation Quality Factor for Low Probability of intercept 
(LPI) Communications Systems. 
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JAMMING ANALYSIS 
Performance Analysis of Hybrid ARQ Protocols in a Slot- 
ted ym pe Code-Division Multiple-Access Net- 
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AD-A236 773. RIGA 154,834 


JAPAN 
U.S. Bases in J: = Do We Still Need Them. 
AD-A236 — GAR 
U.S./J densharing: C: ints to | 
anese niibulvon 
AD-A237 027/8/GAR 
Acquisition of Japanese science and technology informa- 


tion in the United States. 
DE91012609/GAR 154,092 


Comparison of the gonadal maturation of a sea urchin 
= trotus a, from Soya and Rebun 


in northern Hok' 
wic-91.04922/GAR 156,953 


Catch-fluctuation patterns of Todarodes pacificus (Steen- 
strup) in northern Japanese coastal waters of the Pacific 


Ocean. 
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Summary of European and Japanese Hypersonic Facility 


A S. 
N91-24287/5/GAR 
JAPANESE 


Evacuation and Relocation of the West Coast Japanese 
during World War Il: How It Happened. ™ 
156,507 
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JEFFERSON COUNTY (COLORADO) 
Superfund Record of Decision (EPA Region 8): Martin 
Marietta Astronautics Group Site, Waterton, CO. (First 
Remedial Action), September 1990. ane 
1,667 


PB91-921483/GAR 
Superfund Record of Decision (EPA Region 8): Rocky 
Flats Plant (DOE), Northern Jefferson County, CO. (First 

lemedial Action), " sana 1990. 
PB91-921487/GAR 155,665 

JET aos FUELS 
Fuel-Rich, Catalytic Reaction Experimental Results. 

NO 1.24209/2/GAR 154,742 

JET FIGHTERS 
Trends in NATO Central Region Tactical Fighter Invento- 


ries: 1950-2005. 
AD-A236 777/9/GAR 156,497 
JET FLOW 


Resonant Jets for Turbine Cooling. 
AD-A236 755/5/GAR 


JET IMPINGEMENT COOLING 
Resonant Jets for Turbine Cooling. 
AD-A236 755/5/GAR 

JET MIXING FLOW 
Mixing of Multiple Jets with a Confined Subsonic Cross- 
ot — ary of NASA-Supported Experiments and 

ing 
N91-24202/4/GAR 154,741 
JET MODEL 
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resolution and compensating calorimetry. 
bite1018808/GAR 157,403 
JETS 
Performance of multiple stream pulsed jet combustion 


systems. 

DE91012338/GAR 157,049 

Experiments and calculations of jet penetration in glass. 

DE91013567/GAR 157,014 
JETTIES 

Repair, Evaluation, Maintenance, and Rehabilitation Re- 

search Program: REMR Management Systems-Coastal/ 

Shore Protection Structures: Condition Rating Procedures 

for Rubble Breakwaters and Jetties. Initial Report. 

AD-A237 042/7/GAR 154,679 
JOB ANALYSIS 

Job Task-Competency Linkages for FAA First-Level Su- 


pervisors. 
AD-A236 695/3/GAR 157,672 
JOB SATISFACTION 
Job Satisfaction Within the Military Entrance Processing 
Station and Its Relationship to Quality of Performance. 
AD-A236 536/9/GAR 156,398 
JOB SKILLS 
Availability of Information for Defining and Assessing 
Basic Skills Required for Specific Occupations. 
PB91-212357/GAR 54,089 
JOINT CHIEFS OF STAFF 
JCS System before and after Goidwater-Nichols. 
AD-A236 888/4/GAR 
JOINT COUNTERNARCOTICS OPERATIONS 
U.S. Navy’s Role in Joint Task Force (JTF) Counternar- 
cotics Operations: ‘Mission Impossible’ or ‘A Recipe for 


Success’. 
AD-A236 725/8/GAR 156,491 


JOINT MILITARY ACTIVITIES 
C4 Interoperability: Fact or Fiction. 
AD-A236 549/2/GAR 156,472 


Joint Logistics Over the Shore Operations: A Doctrinal 
Perspective. 
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tates. 
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Overland Combat Search and Rescue: A Real Fix to an 
Old Problem, 
156,487 
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JFACC: A Question of Command or Coordination. 
AD-A236 691/2/GAR 56,489 


Evolution of Logistics: Supporting NATO’s Multinational 
rps. 
AD-A236 805/8/GAR 156,427 


Keeping U.S. Troops in Europe: The Real Reason Why. 
AD-A236 959/3/GAR 156,518 


JFACC: Command and Control: What Army Air Defense 
Commanders Need to Know. 
AD-A236 964/3/GAR 156,520 


U.S./Japan Burdensharing: Constraints to Increased Jap- 


anese Contri in. 
AD-A237 027/8/GAR 156,524 


JOINTS (JUNCTIONS) 
Effects of Freeze/Thaw Cycles on Bonded Joints and 
Composite Materials. 
N91-24164/6/GAR 154,185 
Conception- $y + eg des Sondes Courants 
de Foucault (Design, Fabrication, and Calibration of Fou- 
cault Current Probes). 
PB91-209098/GAR 155,820 


~~ Beam-Column Joints in Seismic Moment Resisting 
rames. 

PB91-217984/GAR 154,509 
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DE91012651/GAR 155,023 

Coherent charge fluctuations in ——- junctions and 

the oscillations of the effective capacitance. 

DE91618098/GAR 155,040 
JOURNAL BEARINGS 

Wear hay acteristics Z * eens Solid Film Lubricant 

under High Load Conditi 

NOT 246 6/5/GAR 156,007 
JOURNALISM 

War in the Age of Information: The Military and the 


Media. 
AD-A236 974/2/GAR 156,522 


a. TO WORK 
close to work: A policy review. 

MIC 1-03852/GAR 

JULIA SETS 
Geometry of Julia Sets. 
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KAOLINITE 
Kinetic studies final quarterly report. 
DE91012039/GAR 156,591 
Dissolution kinetics of quartz and kaolinite in alkaline so- 


lutions. 
DE91787405/GAR 156,598 


KAONS NEUTRAL 
Neutral kaon and lambda production in electron-positron 
annihilation at 29 GeV and the Z boson resonance. 
DE91012988/GAR 157,334 
KAPTON (TRADEMARK) 
LEO Space Environmental Effects: TRW LDEF Experi- 
mental Trays (Abstract Only). 
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Preliminary Results for LDEF/HEPP Thermal Control 

Samples. 
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Effects of Space Environment on Space-Based Radar 

Phased-Array Antenna: Status and Preliminary Observa- 

tions (Abstract Only). 
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KEL-F 

Response of the polymers KEL-F, polysulfone, high den- 

sity polyethylene and polymethylmethacrylate to shock 

loading and release from 0.3 to 2.4 GPa. 

DE91012867/GAR 156,064 
KENYA 

Egg Hatching of ‘Aedes’ Mosquitoes during Successive 


Floodings in a Rift Valley Fever Endemic Area in Kenya. 

AD-A236 948/6 156,242 
KEVLAR (TRADEMARK) 

Atomic Oxygen Erosion of Polymer Matrix Composites 

(Abstract Only). 

N91-25045/6/GAR 155,918 
KICKER MAGNETS 

Fast thyratron driver. 

DE91012324/GAR 157,243 

High voltage pulse cable and connector experience in 

the kicker systems at SLAC. 

DE91012966/GAR 157,328 
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Fast kicker requirements for the SSC’s low and medium 


energy boosters. 
DE91013366/GAR 157,397 
KIDNEY 

Regulation of Postnatal beta-Adrenergic Receptor/Aden- 
ylate Cyclase — nt by Prenatal Agonist Stimula- 
tion and Steroids: Alterations in Rat Kidney and Lung 
after Exposure to ‘Terbutaline or Dexamethasone. 
PB91-213496/GAR 156,231 
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SMA Applications in an Innovative Multishot Deployment 


Mechanism. 
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Modeling the Pressure-Dilatation Correlation. 
N91-24546/4/GAR 
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Predictive models for circulati 
tors. Kinetic theory approach, Chapter 9: Fifth technical 
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Dissolution kinetics of quartz and kaolinite in alkaline so- 
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KLEINIAN GROUPS 
Strot be oa am of Kleinian Groups and Caratheo- 
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KEMRAS: Knowledge Elicitation Manual for RA’s. Parts 1 


and 2. 
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KOVAR 
Fluxless soldering of Ni-Au plated Kovar with a laser. 
DE91013261/GA 155,848 

KRYPTON 84 REACTIONS 
Modes de production et de desexcitation des noyaux 
chauds formes dans les reactions (sup 84)Kr + (sup 
12)C, (sup 84)Kr + (sup 27)Al, (sup 84)Kr + Ti a 26.4, 
34.4 et 45.4 MeV/nucleon. (Production and de-excitation 
modes of hot nuclei in the (sup 84)Kr + (sup 12)C, (sup 
84)Kr + (sup 27)Al, (sup 84)Kr + (sup Nat) Ti reac- 
tions at 26.4, 34.4 and 45.4 MeV/nucleon). 
DE91736319/GAR 157,467 

KRYPTON 86 REACTIONS 
Zero degree measurements of isotopic distributions in 44 
MeV /u(sup sy oy -) induced reactions for the produc- 

tion of — far fi _ stability. 
DE91740659/GAR 157,479 

KRYPTON FLUORIDE LASERS 
KrF amplifier design issues and application to ICF system 


sign. 
DE91013314/GAR 156,799 
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decisions: Cc terizin it choices. 
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LABOR UNIONS 
Law of Federal Labor-Management Relations. 
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Laboratory biosafety guidelines. 

MIC-91-04040/GAR 

LABORATORY ANIMALS 
Biomedical Uses of Minature Swine. 
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Aircraft during Overhaul 
AD-A236 828/0/GAR 154,158 
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Superfund Record of Decision (EPA Region 6): Texar- 
kana Wood Preserving Company, Texarkana, Bowie 
County, TX. (First Remedial Action), September 1990. 


154,083 





154,086 


155,816 


154,262 


KEYWORD INDEX 


PB91-921468/GAR 
LAKE GEORGE MINE 
Extension of anti reserves at the Lake George 
mine, York Mayes New Brunswick. 
MIC-91-03578/GAR 156,692 
Seemann ch the take Genes mine; York County, 
runswic! 
MIC-91-03579/GAR 156,693 
LAKE WINNIPEGOSIS 
Abundance and reproductive success 
birds on Lake Winnipegosis, 1987-89. 
MIC-91-03929/GAR 
LAKES 
Use of historical assessment for evaluation of process- 


based model a: of future environmental 
cor acidification in the Adirondack 


USA. 
beoi012894/GAR 
Whole lake additions in the Experimental Lakes area, 
1986-89. 


MIC-91-03647/GAR 155,688 


lanting normal and sterilized hatchery coho fall fin- 
ee into two small British Columbia lakes: An evalua- 


mic-91 -03660/GAR 154,274 
Yukon River headwater lakes study, 1983 and 1985: Ob- 
servations and analysis. 

MIC-91-03730/GAR 156,657 


Northern Lakes Fish Monitoring Program: Jan Lake, 


1989. 
MIC-91-04011/GAR 154,297 
— Lakes Fish Monitoring Program: Mirond Lake, 


1989. 
MIC-91-04012/GAR 154,298 


LAMBDA CALCULUS 
Lambda Calculus with Patterns. 
PB91-219360/GAR 

LAMBDA PARTICLES 
Neutral kaon and lambda production in electron-positron 
annihilation at 29 GeV and the Z boson resonance. 
DE91012988/GAR 157,334 

LAMINAR BOUNDARY LAYER 
NASA Langley Laminar-Flow-Control Experiment on a 
Swept, Supercritical Airfoil: Suction Coefficient “—— 
N91-24098/6/GAR 154, 
Laminar-Flow Wind Tunnel Experiments. 
N91-24136/4/GAR 154,135 
Results of Correlations for Transition Location on a 
Clean-Up Glove Installed on an F-14 Aircraft and Desig 
Studies for a Laminar Glove for the X-29 Aircraft Ac- 
counting for Spanwise Pressure Gradient. 
N91-24138/0/GAR 154,136 
Variable Sweep Transition Flight Experiment (VSTFE): 
Unified Stability System (USS). Description and Users’ 


Manual. 
N91-24139/8/GAR 154,137 
1989 High-Speed Civil Transport Studies. 
N91-24195/0/GAR 154,200 
Evaluation of Cloud Detection Instruments and Perform- 
ance of Laminar-Flow Leading-Edge Test Articles During 
NASA Leadi a Flight-Test Program. 
N91-24199/2. GA 154,203 
LAMINAR FLOW 

Laminar-Flow Flight Experiments. 
N91-24135/6/GAR 
Laminar-Flow Wind Tunnel Experiments. 
N91-24136/4/GAR 154,135 
Numerical Study of the Direct Contact Condensation on a 
Horizontal Surface. 
N91-24548/0/GAR 157,077 
Manifest: A Computer Program for 2-D Flow Modeling in 
Stirling Machines. 

157,082 


N91- 34553/0/GAR 

Effects of Wing Sweep on in-Flight Boundary-Layer Tran- 
sition for a Laminar Flow Wing at Mach Numbers from 
0.60 to 0.79. 

N91-24555/5/GAR 154,206 
Effects of Wing Sweep on Boundary-Layer Transition for 
a Smooth F-14A Wing at Mach Numbers from 0.700 to 


0.825. 
N91-24556/3/GAR 154,207 


LAMINATES 
Impact Damage Tolerance of Composites Exposed to 
Hot, Cold and Wet Environments. 
AD-A236 869/4/GAR 155,935 
Mechanical Property Characterization and Impact Resist- 
ance of Selected Graphite/PEEK Composite Materials. 
N91-24343/6/GAR 155,850 
Role of Analysis in the Design of Composite Materials. 
N91-24644/7/GAR 158,954 
Preliminary Investigation of Thin Film Polymers Exposed 
to Low Earth Orbit (Abstract Only). 
N91-25020/9/GAR 155,975 
LAND 
Real Estate Asset Inventory, Land. Volume 3, December 


31, 1990. 
PB91-205237/GAR 154,518 


155,651 


of colonial water- 
156,752 


154,941 


154,134 


LAND WARFARE 


LAND DISPOSAL RESTRICTIONS 
Land Disposal Restrictions as Relevant and en ite 
Requirements for CERCLA Contaminated il and 
PB91-214973/GAR 


LAND MANAGEMENT 
New 


155,599 
ick. Geographic Information Corporation: 
Annual 1989-90. 

MIC-91 /GAR 156,749 


Canadian Wildlife Lands oom ee 
final report to the Canadian Wildife: Management 


MIC-91-04078/GAR 


PB91-205419/GAR 
LAND MINES 


October 1988. 
AD-A237 045/0/GAR 

LAND POLLUTION 
bw ——— compounds in contaminated soils: The 

of the measurement . 

DEoTON Ta 1368/ 155,715 
Site i report and corrective action plan for the 
former Y-12 fuel station at mg = 9754 and 9754-2, 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. 
DE91012142/GAR 155,716 
Stability of explosi in | water and soil 
DE91012996/GAR 156,724 
Soil survey of Yucca Mountain study area, Nye County, 
DE91014312/GAR 155,487 
Laboratory and field tests for radionuclide migration and 


on paths in clay. Final report. 
DE91 618749/GAR 155,489 





Contamination of vegetation by lead and other elements 
p Bad ~ Tange + haere 28 
Bathurst Street, Toronto, 1986-87. 

MIC-91-04049/GAR 15,742 


tic Sampling of Unconsolidated Heaving Soils in 
Saturated Zones. 
PB91-216218/GAR 155,747 
+ ay Manual. Microcomputer Version. First Edi- 
tion, 1. 
PB91-216416/GAR 155,748 
LAND POLLUTION 


Wright-Patterson Air Force Base PCB inventory, assess- 
ment, and c! project summary. 
DE91012731/GAI 155,719 


Evaluation of be ca trae ees actions at ORNL 


eee 
DE91013001/GAR 195,678 
Tank wastes Getherged Grecty to the soli at the Han. 


lord Site. 
§291014299/GAR 158,481 


——— and economic assessment of reverse osmosis 
for treatment of landfill leachate. ase 


Wic's1-09006/GAR 

Microbial under Sulfate- 
Reducing bee ee es Conditions. 
PB91-212324/GAR 158,696 
Landfill Leachate Clogging of Geotextile (and —_ Filters. 
PB91-213660/GAR ‘55,577 

LAND RESOURCES 
o— and D T gies for 


Lp rey ease Emissions. 
Peony we oy AR 158,412 
es 


LAND USE 
Water Resources and Related Land Management, Buffa- 
Metropolitan Area, New York. 
proses 558/3/GAR 156,728 
7 Rideau Canal land 
MIC-01-08715/GAR 
Evaluation of Greater Vancouver's land supply. 
MIC-91-03851/GAR 


of Alkyib 








based user study. 
157,728 


157,513 


Sustainable communities 

MIC-91-03874/GAR 155,740 

ocean ot tee, lots and servicing capacity for selected 

micet 1-9 1.08076/GAR 157,519 

Land resource inventory of the Power River watershed, 
ee bi 

MIC-91-04067/GAR 156,756 


LAND USE PLANNING 
1977-89. 


Neighborhood Section, 
MIC-91-03597/GAR 


LAND WARFARE 
Land-Based MEF: Operationally Capable or Situationally 


157,512 


AD-A236 664/9/GAR 


October 15, 1991 


156,486 


KW-79 





LANDING SITES 
Feasibility Analysis of Cislunar Flight Using the Shuttle 


Orbiter. 

N91-24220/6/GAR 157,628 
LANDSAT a fa 

Earth View: A Business Guide to Orbital Remote 

N91-24671 671/0/GAR hy 
LANGMUIR-BLODGETT FILMS 

—_ Rod Oligoimides Form Oriented Langmuir-Blodgett 

ilms. 

AD-A236 476/8 154,570 
LANGMUIR ISOTHERMS 

re oe Le eee Se 

the Adsorption Kinetics. 

AD-A236 709/2/GAR 154,609 
LANL 

Early implementation of the Los Alamos National Labora- 

tory Environmental Restoration Program at Technical 


Area 54. 

DE91011439/GAR 155,503 
Weapons Engineering Tritium —_. ay. Saas 205, Tech- 
nical Area 16: Los Alamos Nai | Laboratory, Los 
Alamos, New Mexico. § Ay assessment. 
DE910121 7S/GAR 


155,468 
LANTHANUM CUPRATES 
Ab initio cluster studies of La2Cu04. 
DE91013520/GAR 
LAPEER COUNTY ths em ) 
Superfund Record of Decision (EPA ‘yo 5): po 
Landfill, Metamora, Lapeer County, Mi. (Second Ri 
Action), September 1990. enone 
155, 


157,162 


al 
PB91-921463/GAR 
LAPRAIRIE TOWNSHIP (WISCONSIN) 


Superfund Record of Decision (EPA > 5): Wheeler 
Pit Site, La < Township, WI. (First Remedial Action), 


September 1 
peo1 02 1482/GAR 158,635 
LAPSE RATE 
} nage Lapse Rate as an Adjunct to Wind Shear 
n. 


N91-24184/4/GAR 154,197 
LARGE SPACE STRUCTURES 

High Performance, Accelerometer-Based cae of the 

Mini-Mast Structure at Langley Research Center. 

N91-24222/2/GAR 157,629 


Torsional Suspension System for Testing Space Struc- 


tures. 
PATENT-4 995 272 155,779 


LARVAE 
Transmission of Rift Valley Fever Virus By Adult Mosqui- 
toes after _ of Virus as Larvae. 
AD-A236 78: 156,163 
LASER ABLATION 
Laser ejection of Ag(sup + ) ions from a roughened 
silver surface: role of the surface plasmon. 
-entamsmnsaningze 157,324 
ic cool- 


nn tic test for hydrod) 
157,411 


y 7 





of laser- pt, clusters. 
91013416/GAR 
LASER ANEMOMETERS 
Development of Fiber-Based Laser Anemometer for 
SSME Application. 
N91-24322/0/GAR 154,755 
LASER APPLICATIONS 
Laser enhanced chemical reaction studies. Technical 


pr ress report. 
E91013021/GAR 154,590 
Nozzle Vector Angle Determination Using a Laser Meas- 
urement System. 
N91-24274/3/GAR 154,787 
LN2 Spray Droplet Size Measurement via Ensemble Dif- 


fraction Technique. 
N91-24470/7/GAR 157,496 


LASER DOPPLER VELOCIMETERS 


PC based frequency domain LV processor. 
DE91009056/GAR 


LASER GYROSCOPES 
Laser — January 1982-September 1991 (Cita- 
tions from TIS Database). 
PBot N0075S/GAR 156,779 
LASER INDUCED DESORPTION 
——— of bd ng organic molecules by laser-induced 


plasmon e 
Beo101341s/GAR 154,649 


— INTERFEROMETRY 
IDE of Thermal Protection System for Space Shuttle 
Sold Rocket Booster. 
N91-24234/7/GAR 154,767 


LASER IRRADIATION 


154,228 


KEYWORD INDEX 


DE90001996/GAR 157,106 


7 Eaprerte experiments on Nova. 
1012885/GAR 157,116 


Measurements of the ion acoustic decay instability and 
the resultant enhanced laser and enhanced 
bremsstrahlung in laser-plasma interaction experiments. 
Final report. 

DE91014250/GAR 157,130 

LASER-RADIATION HEATING 


Fluxless —— of Ni-Au plated Kovar with a laser. 
DE91013261/GA 155,848 


LASER RANGE FINDERS 
. | Characterization of the Perceptron Laser 
AD- 641/7/GAR 154,955 
LASER SPECTROSCOPY 
ee a ee Soe 
ion spectrometer. 
DE91619432/GAR 154,566 


LASER TARGET INTERACTIONS 
X-ray generation by high irradiance exawatt/cm(sup 2) 


po meen lasers. 
DE91013497/GAR 157,414 


LASER TARGETS 
Inertial fusion research. 1988 Annual technical report, 
October 1987-September 1988. 
DE90001996/GAR 157,106 


Simulations of oe direct-drive hydrodynamics experi- 
ments. Revision 1 


DE91012078/GAR 157,107 
LASERS 


Inertial fusion research. 1988 Annual technical report, 
October 1987-September 1988. 107.908 
1 


pana 996/GAR 
— ity study of utilizing a synchronized laser scanner 


inspection. 
MIC.31-08609/GAR 157,688 
ag and Device for Stand-Off Laser Drilling and Cut- 


PA TENT-4 870 244 155,838 


LATCHES 
Aerospace Mechanisms Symposium 25th. 
N91-24603/3/GAR 157,667 


Development of a Relatchable Cover Mechanism for a 

Hany red IR-Sensor. 

N91-24612/4/GAR 157,621 

Resettable Binary Latch Mechanism for Use with Paraffin 

Linear Motors. 

N91-24619/9/GAR 155,026 
LATIN AMERICA 

Security Assistance in Latin America: Paradox and Dilem- 

ma. 

AD-A236 364/6/GAR 154,444 


Forest —— from Latin America: An Almanac of the 
State of the Knowledge and the State of the Art 
PB91 ey 5996/GAR 156,078 


a Economy of Agricultural Pricing Policy. Volume 1. 
America. 


PBO1-216879/GAR 154,247 


LAUNCH VEHICLES 
U.S. Access to Space Launch Vehicle Choices for 1990- 


2010. 
AD-A236 928/8/GAR 157,532 
Hybrid Propulsion Boosters for Space Launch Vehicles. 
N91-24249/5/GAR 157,645 
Solid-Liquid Staged Combustion ice Boosters. 
N91-24251/1 TEAR mai 154,777 
Advanced Launch Vehicle Upper Stages Using Liquid 
Propulsion and Metallized Propeliants. 
N91-24257/8/GAR 154,782 
LAUNCHERS 
in and Development of the Redundant Launcher 
Stabilization System for the Atlas 2 Launch Vehicle. 
NOT 2460774 GAR 157,646 
LAUNCHING 
CETA Truck and EVA Restraint System. 
N91-24604/1/GAR 
LAUNDRIES 
Report on the Best Available Technology (BAT) for the 
= re Kein. INEL Central Laundry and Respirator 
acility (CF 
Dea TO10048/GAR 155,464 
LAW ENFORCEMENT 
International Narcotics Control: Strategy Report, March 


1991. 
PB91-205278/GAR 154,442 
LAW (JURISPRUDENCE) 


157,618 





Collision Induced Electronic Quenching of Al 
Monoxi 


AD-A236 681/3/GAR 
LASER MIXERS 


156,009 


Heterodyne Laser Mixer. 
AD-A236 687/0/GAR 
peg 2 ge 


155,030 


A 
Inertial fusion research. 1988 Annual technical report, 
October 1987-September 1988. 


KW-80 VOL. 91, No. 20 


Electronic Surveill 
and Forms. 
PB91 -208070/ GAR 


Bu Ordinance No. 24 of 2/91. 
PB91 900421/GAR 154,532 


Hungarian Act XVI of 1991 on Concessions (in Hungari- 
an). 

PB91-960704/GAR 154,535 
Romanian Law No. 35 of 4/91 on Foreign investments. 


Manual, Volume 1. Procedures 
154,404 


PB91-960823/GAR 154,521 


Romanian Resolution No. 239 of 3/91 on the Second 
S) of the Liberalization of Prices and Fees. 154,598 


PaO 960824/GAR 
Romanian Law No. 26 of 11/90 on Registry of Trade. 
PB91-960825/GAR 154,537 


LAWRENCE LIVERMORE LABORATORY 
Investigation of Holocene faulting near closed landfill Pit 
6, Lawrence Livermore National Laboratory Site 
DE91012970/GAR 155,524 


Evaluation of effective acceleration and selection of seis- 
mic is for L Li Na- 
tional atory. Final report. 

DE91013926/GAR 156,595 


LAWS 
Czech and Slovak Act of 5/21/91 on Regulation of the 
Relations of Ownership of Land and Other Agrarian Prop- 


erty. 

PB91-960239/GAR 154,531 
at Law on Turnover and Excise Tax (in Bulgarian), 
PROT. -960504/GAR 154,545 
ae Law on Currency Regulations (in Bulgarian), 

1. 

PB91-960505/GAR 154,546 
Bulgarian Trade Act of 6/91 (in Bulgarian). 
PB BS 1-960 506/GAR vate 


Hun Sa 
paste -960641/ 
Hungarian Act wv of 1991 on Concessions. 
PB91-960642/GAR 





154,547 


- Law No. 25 of 6/91. 
154,533 


154,534 
Hungarian Rules of Law in Force Nr. 1/21-24 (10/15/91- 
11/1-15/91). 

PB91-960643/GAR 154,548 
Hungarian Rules of Law in Force Nr. 11/5 (3/1/91). 
PB91-960644/GAR 154,549 
Romanian Resolution No. 7 of 1/91 on Export Incentives 
‘ext in English and Romanian). 

B91 ‘960880 /GAR 154,551 
mae 
in Rey for CERCLA Sections 106 and 
WOT Trend RORA Section 7003 
PB91-139451/GAR 155,561 
LAYERED DEFENSE 
NATO’s Forward ‘Layer Cake’ Defense-An Outdated 


Concept. 
AD-A236 553/4/GAR 
LBL 88-INCH CYCLOTRON 
Preliminary performance of the LBL AECR. 
DE91012356/GAR 


LEAD 208 TARGET 
Nuclear structure studies via neutron 
Progress report, 1 July 1990-30 June 1991. 
DE91012165/GAR 

LEAD SULFIDES 
poe soe of Verti-Press pressure filter for lead concen- 


le dewat — 
MiG.51-09877/ AR 156,691 


LEADERSHIP 
Senior Leadership: A Historical Perspective. 
AD-A236 973/4/GAR 


LEADING EDGES 
nic Aerospace Vehicle Leading Edge Cooling 
Using Heat Pipe, Transpiration and Film Cooling Tech- 


niques. 
AD-A236 406/5/GAR 157,625 


Breaking down the delta Wing Vortex: The Role of Vortic- 
ity in the Breakdown Process. 
N91-24109/1/GAR 154,120 


Experimental Analysis of Critical Factors Involved in the 
Breakdown Process of Leading Edge Vortex Flows. 
N91-24110/9/GAR 154,121 


Evaluation of Cloud Detection Instruments and Perform- 
ance of Lamines-Mow Leading-Edge Test Articles During 
NASA preys aa Flight-Test Program. 

N91- 24199/2)G, 154,203 


LEO Spac? Environmental Effects: TRW LDEF Experi- 
mental Trays (Abstract Only). 
N91-25024/1/GAR 157,576 


Interactions of Atomic Oxygen with Material Surfaces in 


Low Earth Orbit: Preliminary Results from Experiment 
A0114 (Abstract Only). 
157,577 


156,474 


157,257 


interactions. 


157,227 


156,521 


N91-25025/8/GAR 


Atomic ae Stimulated Outgassing (Abstract Only). 
N91-25026/6/GAR 157,578 


Atomic Oxygen Und LDEF Al 
Multilayer Mirror Gnowent Sri 
N91-25027/4/GAR 157,579 
pe atineerny Degradation of FEP Teflon Aboard LDEF 
(Abstract Only). 
Net se000/8/6AR 

hermal Control Materials (Abstract Only). 
ND 1250567 1/GAR 155,913 
Results from Analysis of Boe’ prom | Composite Specimens 
Flown on LDEF Experiment M0003 (Abstract Only). 





d Kapton 


155,908 





N91-25050/6/GAR 


pee agen md MO0003-4: Advanced Solar Cel 
Fo ; an Overview (Abstract Only). 


/S/GAR 
LEARNING 
Toward a Test Theory for assessing Student Understand- 


ing. 

AD-A236 348/9/GAR 154,392 
LEAST SQUARES METHOD 

at Finite Element Method for Pure Convection Prob- 


N91-24817/9/GAR 156,106 
LEATHER 

ll recupero dei materiali nella conceria delle pelli con 

processi di separazione a J cage enone Valutazioni energe- 

tiche. (Membrane sepa rg eee processes for materials re- 


nergy audit) 
DE89 61998/GA ' 156,018 
LEIDENFROST PHENOMENON 


P; netic ae Orientation. 
N91-24527/4/GAI 


LEPIDOCHELYS KEMP! 
ome niente about Sea Turtle Research at the 


NM Ri ) 
PB91-216093/GAR 156,957 
Bibliography of NMFS Galveston Laboratory Publications 
and Reports on Sea Turtles 1978-1991. 
PB91-216101/GAR 156,958 

LEPTON BEAMS 
Review of tolerances at the Final Focus Test Beam. 
DE91013604/GAR 157,429 
LEPTON-PROTON INTERACTIONS 
Gluon asymmetries in the leptoproduction of J/Psi. 
DE91618124/GAR 
LESSONS LEARNED 
Evaluation and Comparison of the s A 
Plans for Two Tactical Command Conta and = 
cations Systems: Subscriber Equipment and 
Single Channel Ground and Airborne Radio's System. 
AD-A236 908/0/GAR 156,436 
LET 
Biochemical mechanisms and clusters of damage for 
s h-LET radiation. 
DE91012335/GAR 156,285 
LEUKOPOIESIS 
Modulation of lymphopoiesis. Annual report. 
DE90001488. 1A Fy 
LEVITATION MELTING 
Development of High Temperature Containerless Proc- 
essing Equipment and the in and Evaluation of As- 
sociated by ey Required for Microgravity Materials 


Prostent Property Measurements. 
N91 a 2asee/B/GAR 155,772 


LEXINGTON COUNTY (SOUTH CAROLINA) 
Health Assessment for Lexington — Landfill, Lexing- 
ton County, South Carolina, Region 4. CERCLIS No. 


SCD980! 
155,428 


| and Coverg- 
155,340 


157,068 








156,207 


180558043. 
PB91-205674/GAR 


LI-DRIFTED Si DETECTORS 
Si(Li) detectors with thin dead layers for low energy x-ray 


detection. 
DE91011875/GAR 157,211 
LIBRARIES 


Libraries: A Vision for the 90’s and Beyond. Proceedings 
of the bg 4 Librarians Workshop (34th Annual), Octo- 


ber 9-12 
AD-A236 734/8/GAR 155,801 
U.S. Army Corps of Engineers Library Study. 
AD-A237 009/6/GAR 

LIE ALGEBRAS 
‘t Hooft’s solution for arbitrary semisimple Lie group. 
DE91617572/GAR 157,444 
Defining Relations for Lie Algebras of Vector Fields. 
PB91-217745/GAR 156,121 

LIE GROUPS 
Low Dimensional Actions of Semisimpie Groups. 
PB91-217463/GAR 

LIFE CYCLE COSTS 
Maintenance Resource Prediction in the Facility Life- 


bow Process. 

AD-A236 424/8/GAR 156,369 
Life Cycle Cost: An Examination of Its Application in the 
United —— and Potential for Use in the Australian De- 


fense Fi 
AD-A236 6 834/8/GAR 154,075 


Integration of Economic Information with Design and 
Manufacturing Systems. 

AD-A236 914/8/GAR 155,814 
Building Life Cycle Cost Computer Program, Version 3.2 
(for Microcomputers). 
PB91-507970/GAR 158,320 

LIFE (DURABILITY) 
Structural ae and Durability of Reusable Space Pro- 


Rig 24907/1/GAR 154,804 


Overview of the Ly ea, ong Working Group 
Program at the Lewis Research Center. 


155,805 


156,111 


KEYWORD INDEX 


N91-24308/9/GAR 157,181 


eee . Oxi Damen Aonemteien Life Predic- 
N91-24309/ 71GaR 157,182 


Watched Fetigque of Single Crystal PWA 1480 at Tutine 
Attachment cee 

N91-24310/5/GAR 157,183 
Tensile and Fatigue Behavior of Tungsten/Copper Com- 
Not-24911/3/GAR 155,945 
Wear Characteristics of Bonded Solid Film Lubricant 
under tiigh 

N91-24616/5/GAR 156,007 

LIFT 


Status of Heavy Rain Tests. 
N91-24180/2/GAR 


LIGHT MODULATION 
eet Chopper Mechanism for Use at Cryogenic 
Temperature. 
N91-24613/2/GAR 157,622 


LIGHT NUCLEI! 
class currents in the mu (sup (minus))-capture by 


Second 
— nuclei. 
90000718/GAR 157,205 


LIGHT VALVES 
High Definition Video-Rate Laser- pene Liquid-Crys- 


tal Light-Vaive 
PATENT-4 992 880 155,778 
LIGHTING 
Relationship of Fixed and Vehicular Lighting to Accident 
parang aoe Local Programs Report. Moving te 
PB91-218438/GAR 157,704 
LIGHTING EQUIPMENT 
Lighting and Applications. 
Proceedi H ie tandon on tease 1991. 
ERATL-91771 /GAR 
LIGHTING SYSTEMS 
Status and applications of new lighting technologies. 
DE91011888/GAR — 155,297 
Modernization of lighting in municipal auditorium. 
DE91013447/GARP es = 
Marketi ener 
indi ial 
DE91013448/GA 
LIGHTNING 
Improved ANS SS aneay | Predictors Using Additional Sur- 
face Wind and Electric Field Data. 
AD-A236 771/2/GAR 154,374 
for Aircraft: A Pro- 


Lightning P 
157,709 


154,193 


54,472 


155,111 





y efficiency pi 
ighting incentives and pea 
154,469 





= Specification (Revised). 
91-24186/9/GAR 
LIGHTNING SUPPRESSION 
Lightning Pr Requi 
posed Specification (Revised). 
N91-24186/9/GAR 


for Aircraft: A Pro- 
157,709 





thermochemical kinetic studies of coal % 
— Progress report for period ending February 28. 


199 
DES! 011286/GAR 155,157 


Stable carbon isotope analysis of coprocessing materials. 
Quarterly technical progress report, April 1-June 30, 


1990. 
DE91012710/GAR 155,191 


LIKELIHOOD RATIO TEST 
Asymptotic Distribution of the Likelihood Ratio Test That 
a Mixture of Two Binomials is a Single Binomial. 
AD-A236 714/2/GAR 156,181 
LIMB RADIANCE 
Limb Retrieval ility of the SPIRIT 3 Radiometer. 
AD-A236 351/3/GAR 154,373 
LIME-SODA SINTER PROCESS 
Lime-soda sinter process for resource recovery from fly 
ash: A new look. 
DE91011904/GAR 155,506 
LIMERICK-2 REACTOR 
A is of molten-corium-induced failure of drain pipes 
in BWR Mark 2 containments. 
DE91011365/GAR 156,898 
LIMESTONE 
Comparison of lime and iron oxide for high temperature 
sulfur removal. Technical progress report No. 3, June 1, 
1990-A 31, 1990. 
DE91012904/GAR 155,369 
Comparison of lime and iron oxide for high t ture 
sulfur removal. Technical Ae Ae report No. 4, item- 
ber 1, 1990-November 
DE91013005/GAR 155,370 
Comparison of lime and iron oxide for high ayy on 
sulfur a Technical > rr report 5, Decem- 
1, 1990-1 


ber 28, 1991 
DE91013891/GAR 


LIMESTONE INJECTION MULTISTAGE BURNERS 
Environmental monitoring for the DOE Coolside and 
LIMB Demonstration Extension Project. Final report, Feb- 
ruary, March and April 1990. 


155,376 


LIPOPOLYSACCHARIDES 


DE91010535/GAR 158,359 
LIMITED WARFARE 
— and Special ~~ ee Test Board, 1940-1990: 
DAZE 660/7/GAR 156,413 


LIMITERS 


DE91012310/ 
LIMNOLOGY 


ae limnological investigations carried out in 1986 
5 coastal and interior lakes in British Columbia. 
156,656 


on TFTR after boronization 
156,787 


MIC-S1 -03644/GAR 
LINCOLN LABORATORY 


Unclassified Publications of Lincoln Laboratory, 1 January 
- 31 December 1990. Volume 16. 
AD-A236 798/5/GAR 155,807 


LINDELOF IN 


Lindeloef in 

PEST DITE7OIGAR 
LINE SPECTRA 

Determination of Alloy Content from Plume Spectral 

Measurements. 

N91-24341/0/GAR 154,567 
LINEAR sp aergsenen: Al 

Gilation experinents using the AEX injector, ns 

Son eqetenede a usi lor. 
DESTOISON/GAR es 157,341 
Application of rf = snap men hy to high-brightness and 


Degio1sse4/Gan 157,388 


ps the SSC linac. Revision. 
DE91013361/GAR 157,392 


HS A pion linac facility for 1-GeV pion physics at 
DE91013369/GAR 157,398 
Diagnostics and data analysis for the ETA-II linear induc- 
tion accelerator. 

DE91013488/GAR 157,412 
— studies of SSC coupled cavity linac. 
DE91013967/GAR 

for the ALS Linac. 


156,118 





157,436 


Low power rf 

DE91014194/GAR 
LINEAR COLLIDERS 

Final focus test beam. Project design report. 
DE91012188/GAR 


Sane, real-time control--colliders. 
91012320/GAR 


correcting the trajectory in linacs. 


157,441 


157,229 
157,239 


" 157,240 
Shielded coherent synchrotron radiation and its possible 
effect in the next linear collider. 

DE91012327/GAR 157,246 


New method of 
DE91012321/GAR 


Final focus test beam 
DE91012328/GAR 157,247 


poi any of NLC bunch compressor. 
DE91012381/GAI 157,265 
High-power -  iamae binary pulse-compression ex- 
i at ; 
'91012395/GAR Sy 


Component development for X-band above 100 
per M197,321 


a sources for linear colliders. 


DEatO% }271/GAl 157,366 


> come field amplifier at X-Band. 
1013277/GAR 


LINEAR ENERGY TRANSFER (LET) 
a Particle Let-Spectra Measurements Aboard 
N91-24989/6/GAR 157,549 
Radiation Exposure of LDEF: Initial Results (Abstract 


Only). 
N91-24993/8/GAR 157,553 
LINEAR PROGRAMMING 
Monte Carlo (importance) Sampling within a Benders De- 
composition Algorithm for Stochastic Linear Programs 
Extended Version: Including Results of Large-Scale Prob- 
lems. 
AD-A236 419/8/GAR 156,128 
LININGS 
= Overwrap Positive Expulsion Propellant 
anks. 
N91-24262/8/GAR 154,730 


Experimental Evaluation of Combustor Liner Materials for 
Solid Fuel Ramjet Testing. 
N91-24289/1/GAR 154,749 


LIPID BILAYERS 
Mechanisms of Protein Pump Activity. 


Dependent 
DADs 426/3/GAR 156,148 
LIPID EFFECT 


157,372 


Lipid Dependent Mechanisms of Protein Pump Activity. 
AD-A236 426/3/GAR 156,148 
LIPOPOLYSACCHARIDES 
Chemical properties of li 
from Vibrio anguillarum 


October 15, 1991 


(LPS) isolated 


KW-81 





MIC-91-04125/GAR 
LIPOPROTEIN 
Term Risk Function Evaluation: Biochemical. 
AD- 945/2/GAR 
LIQUEFACTION 
Cryogenic Hydrogen-induced Air Liquefaction Technol- 
NO1-24237/0/GAR 154,768 


154,308 


156, 160 


KEYWORD INDEX 


N91-24298/2/GAR 154,818 


Carbon Monoxide and Oxygen Combustion Experiments: 
A Demonstration of MARS In situ Propellants. 
N91-24303/0/GAR 154,800 


joe Vehicle Performance Using Metallized Propel- 
ints. 

N91-24304/8/GAR 154,801 
Ground ae on the Nonvented Fill Method of Orbital 





Development and Mechanical Properties of S 
Subatin ieie Laser Gina lant. 
N91-24381/6/GAR 
LIQUEFIED GASES 
hw pl dense canine - eeeinmane with 


obstacles. Fi 
DE91 TODOeS/GAR 155,389 
* LIQUID AIR q 


155,815 


Hydrogen-induced Air Liquefaction Technol- 
NBT 24297/0/GAR 154,768 
LIQUID ATOMIZATION 
Flow Visualization of a Rocket Injector Spray Using 
led Propellant Simulants. 
N91-24306/3/GAR 154,803 
LIQUID CRYSTALS 
Linear electromechanical effect in a polymeric ferroelec- 
tric liquid crystal. 
DE91010128/GAR 154,669 
Solid Rocket Propulsion Applications for Advanced Poly- 


mers. 
N91-24279/2/GAR 154,792 
LIQUID FLOW 


Vibrations d’arbres tournant dans un espace annulaire de 
liquide. (Mecha . vibrations of shafts rotating in a 


Dbo1740823/Can 157,060 


Etude des effets dynamiques associes au pincement 
d'une lame de liquide. (Study of the dynamic effects as- 
sociated to the pinching of a liquid layer). 
* DE91740625/GAR 157,062 
LIQUID HYDROGEN 
COLD-SAT Experiment for Cryogenic Fluid Management 


Tech h 
N91-24263/6/GAR 154,813 
} ae Testing on the Nonvented Fill Method of Orbital 
lant Transfer: Results of initial Test Series. 
Not -24547/2/GAR 
LIQUID one. mee pe 
tional and Experimental Study of Flush Heat 
Sources in Liquids. 
AD-A236 836/3/GAR 157,199 
LIQUID NITROGEN 
LN2 ew 5 a Size Measurement via Ensemble Dif- 
fraction T 
NOT 4470/7 /GAR 157,496 


LIQUID OXYGEN 
Carbon 


157,076 


nm Combustion Experiments: 
54,800 


jonoxide and Oxygen 
A Demonstration of MARS In situ Propeliants. 
N91-24303/0/GAR 
LIQUID PHASE METHANOL PROCESS 

—_ phase methanol LaPorte process development 


studies. Task 
155,129 


nit: Modification, operation, and 
3. 8, Catalyst field demonstration. 
DE91010679/GAR_ . 


LIQUID PROPELLANT ROCKET ENGINES 
User’s Manual for Rocket Combustor Interactive np 
aa and Analysis Computer Program. Volume 


User’ 
NOT 24250/ 5/GAR 154,764 


User’s Manual for Rocket Combustor Interactive Design 
(ROCCID) and Analysis Computer Program. Volume 2: 
Appendixes A-K. 

N91-24231/3/GAR 154,765 
Prediction of the Thrust Performance and the Flowfield of 


Liquid Rocket Engines. 
N91-24246/1/GA\ 154,774 


1990 Jannaf Propulsion Meeting, Volume 1. 
N91-24273/5/GAR 154,822 


Flightweight Divert Propulsion System Hot-Fire Test. 
N91-24276/8/GAR 154,789 


Carbon Monoxide and Oxygen Combustion Experiments: 
A Demonstration of MARS In situ Propeliants. 
N91-24303/0/GAR 54,800 


Launch Vehicle Performance Using Metallized Propel- 


lants. 
N91-24304/8/GAR 154,801 
—_- peo Rocket Engine Transient Performance Simu- 


Not 91 24540/2/GAR 154,811 


LIQUID ROCKET PROPELLANTS 
Long-Term Propeliant/Material Compatibility. 
N91-24261/0/GAR 154,812 


State-of-the-ART 22N (5 Lbf) Thruster Finds Broad Appli- 
cation. 
N91-24265/1/GAR 154,784 


Helium Saturation of Liquid Propeliants. 
N91-24266/9/GAR 


Liquid Propellant Injector/Comb 


KW-82 VOL. 91, No. 20 


154,815 





Tests. 


ransfer: Results of Initial Test Series. 

NOT 24047/2/GAR 157,076 

LIQUID SCINTILLATION DETECTORS 
Scintillation detector effi for 


at A —— 


LIQUID SLOSHING 

Linearized T| for be vee Flow Along Vane-Formed 

Fillets Driven urface Tension. 

N91-24264/4/GAR 154,814 
LIQUID SURFACES 

Numerical Study of the Direct Contact Condensation on a 

Horizontal! Surface. 

N91-24548/0/GAR 157,077 
LIQUID-VAPOR INTERFACES 

Numerical Study of the Direct Contact Condensation on a 

Horizontal Surface. 

N91-24548/0/GAR 157,077 
LIQUID WASTES 

Nonradiological liquid-effluent monitoring program: FY 

1990 annual r b 

DE91012763/GAR 155,676 

Liquid and Gaseous Waste Operations Department. 

Annual operating report, CY 1990. 

DE91013000/GAR 155,526 
LIQUIDS 

om ~» aaa in chemical reactions on ultrafast 

Dest mm S342/GAR 154,638 
Liquid 


Pi gs of 

Prenmen and _ eS eon Meld in Gaithers- 

burg, MD. on July 15-18, 1991. eioe 
154,71 





in the 
157,281 








PB91-216838/GAR 


LITHIUM 
Minerals Yearbook 1989: Lithium. 
PB91-214411/GAR 

LITHIUM ALLOYS 
Tensile _— of Al-Cu-Li-Zr alloy 2090-T8E41 at 


and ‘ 
DE91011885/GAR 156,028 


Evaluation of the Microstructure of Al-Cu-Li-Ag-Mg Wel- 
dalite (Tm) Alloys, Part 4. 
156,047 


156,718 


N91-24404/6/GAR 
Natural aging and a Behavior of Al-Cu-Li-Ag-Mg 
Alloy Weldalite (Tm) 

156,048 


N91-24405/3/GAR 
Structure and Properties During Aging of an Al-Cu-Li-Ag- 
156,049 


wg Alloy, Weide (Tm) 049. 

N91-24406/1 

Effect of a as es on the Aging Response of an Al- 
NoT-2aa07/0/GAR™ 156,050 
Microstructural Evolution During Aging of an Al-Cu-Li-Ag- 


re hard Alloy. 
N91-24408/7/GAR 156, eu 


High Resolution Electron Mi ee 
pene of Weldalite (Tm) 049 and a “High trength 
Ag-Mg-Zr Alloy. 
156,052 





N91-24409/5/GAR 


LITHIUM BORATES 
Blue _P. 


LiB3O5. 
AD-A236 415/6 
LITHIUM COMPOUNDS 
Structure and dynamics in low-dimensional guest host 
solids. Progress report, June 1, 1990-May 31, 1991. 
DE91012169/GAR 56,069 
LITHIUM OXIDES 
mene tritium recovery from Li(sub 2)O irradiated under a 
eo lemperature gradient-BEATRIX-II solid specimen. 
DE91012879/GAR 156,795 
LITHOGRAPHY 
Reflection mask technology for soft x-ray projection li- 


thography. 
DE91012561/GAR 158,053 
pare “ea a — optical systems for XUV pro- 


Seo1013 3167/ ai 155,055 


saat ~ 47" 
Lithologic Core Storage Library pegernet, plan. 
DESIOTaISTIGAR 156,596 


LIVESTOCK 
—_ Rg mewn Canada. Market Information Service: 
k market review, 1990. 
MIC-91.04139/GAR 154,239 


Dairy, Livestock, and Poultry Products: U.S. Trade and 

Prospects, June 1991. Featuring: Japanese Beef Market, 
World Wool Market; Trade Data: January-March 1991. 

PB91:218107/GAR 154,249 


Tuned 
157,088 





LMFBR TYPE REACTORS 
egy a Ph ar methods in fluid-conveying 


anal 
BEotooee14/GAR - 156,895 


LOAC (LAW OF ARMED CONFLICT) 
Law of Armed Conflict with Regard to the Protection of 


Civilians. 
AD-A236 528/6/GAR 156,537 


roa. International Terrorism with the Law of Armed 

Conflict: An Alternative Strategy. 

AD ADS6 * 582/3/ GAR 156,479 
LOAD DISTRIBUTION (FORCES) 

Composite Load nents for Select Space Propulsion 

Structural congo 

N91-24330/3/ 157,188 


Probability of ae and Risk Assessment of Propulsion 
Structural Com ni 

N91-24333/7/GAR 157,190 
Overview of Aerothermodynamic Loads Definition Study. 
N91-24334/5/GAR 157,191 


Effect of Flange Bolt Preload on Space Shuttle Main 
Engine High Pressure Oxidizer Turbopump Housing Anal- 


Xr. -24584/5/GAR 155,796 


LOAD MANAGEMENT 
1990 Pacific Northwest loads and resources study. Tech- 


nical Appendix. 
DE91013263/GAR 155,075 
LOAD TESTING MACHINES 
Fully Articulated Four-Point-Bend Loading Fixture. 
PATENT-4 986 132 
LOAD TESTS 
Improved Silicon Carbide for Advanced Heat Engines. 
N91-24451/7/GAR 155,894 
LOADS (FORCES) 
Probabilistic Design Analysis Using Composite Loads 
page hare — Kay 4 ” Probabilistic Structural Analy- 


912499171 

Not-24301/1 GAR 154,809 

in and Development of the Redundant Launcher 
Stabilization System for the Atlas 2 Launch Vehicle. 
N91-24607/4/GAR 57,646 
Wear Characteristics of Bonded Solid Film Lubricant 
under High Load Condition. 
N91-24616/5/GAR 156,007 


Development of Solid-Lubricated Ball-Screws for Use in 


Space. 
N91-24617/3/GAR 156,008 
Single Element i, Suspension Actuator. 
PATENT-5 003 2: 
LOBSTER onc 
Prince Edward Island. Dept. of Fisheries and Aquaculture: 
Annual report 1990 
MIC-91-03682/GAR 154,278 
LOCAL AREA NETWORKS 
Providing Common Access Mechanisms for Dissimilar 
Network Interconnection Nodes. 
154,857 


158,791 


155,795 


AD-A236 630/0/GAR 


Local Area Networking Handbook. 
AD-A236 835/5/GAR 154,836 


Network Interface Unit Design Options Performance 


Analysis. 

N91-24792/4/GAR 154,874 
LOCAL GOVERNMENT 

Census of Governments (1987). Volume 3, Public Em- 

ployment. Number 1, Employment of Major Local Gov- 

ernments. 

PB91-205088/GAR 157,531 
LOCKING (MECHANICS) 

High Security Internal Locking System. 

PATENT-4 587 817 
LOCKS (WATERWAYS) 

Melvin Price Locks and Dam Auxiliary Lock and Rotary 

Lock Culvert Valve Mississippi River, Alton, lilinois. 

AD-A236 437/0/GAR 54,677 
LOCOMOTIVES 

Report to Congress on Railroad Emissions: A Study 

Based On Existing Data. 

PB91-216150/GA\ 155,406 
LOGIC PROGRAMMING 

Survey of Parallel ogee Strategies for Transitive Clo- 


ic Program 
PBS 1-217608/GAR 154,934 


own od Search in PARLOG Using Replicated Worker 


po aes arallelism. 
PB91-219378/GAR 154,942 


LOGISTICS 
tics: Body of the Beast. 


Logistics: 
AD-A236 369/5/GAR 
LOGISTICS MANAGEMENT 
Joint Logistics Over the Shore Operations: A Doctrinal 
erspective. 
AD-A236 554/2/GAR 156,400 


Navy Contracting: Military Sealift Command Contracts for 
Operation Desert Shield. 
AD-A236 606/0/GAR 156,408 


155,818 


156,337 





Readiness 2000-Depot Maintenance Deep Strike. 
AD-A236 689/6/GAR 156,418 


Technology Insertion-E: Services Process Char- 
acterization Task Onder N et eee 1. Database Docu- 
mentation Book (Overview ipa 

AD-A237 ee 154,160 


Technol Services Process Char- 

acterization Task Order No 1. ay 5. Database Docu- 
tation Book (C5 Main Landing Gear - Profiles). 

ADA237 055/9/GAR 154,161 





LOGISTICS SUPPORT 


bod yng omy Logistics and Major New Weapon Sys- 
There Operational Level Concerns. 
DADO. 665/6/GAR 156,415 


Reliability Centered Maintenance. 
AD-A236 693/8/GAR 156,419 


Evolution of Logistics: Supporting NATO’s Multinational 
AD-A236 805/8/GAR 156,427 


Satellite yo | Using the Orbital Maneuvering Vehicle 
in Low Earth Orbit 
AD-A236 941/1/GAR 157,533 


LONG DURATION EXPOSURE FACILITY 


First LDEF Post-Retrieval Symposium Abstracts. 
N91-24972/2/GAR 157,624 


LDEF Attitude Measurement Using a Pinhole Camera 
with a joy Atom Detector (Abstract On 
N91-24973/0/GA\ 57,649 


LDEF Space Environments Overview (Abstract Only). 
N91-24974/8/GAR 157,650 


Use of the Long Duration Exposure Facility’s Thermal 

pone ayer System for Verification of Thermal 
lodels (Abstract Only). 

Net -24975/5/GAR 157,651 


Measured Space Environmental Effects to LDEF During 
Retrieval (Abstract Only). 
N91-24976/3/GAR 157,652 


ao and Generation of Contaminants from Launch 
Through Recovery: LDEF Case History (Abstract = 
N91-24977/1/GAR 157,542 


LDEF Contaminants Analysis Data (Abstract Only). 
N91-24978/9/GAR 157,543 


Organic Contamination of LDEF (Abstract Only). 
N91-24979/7/GAR 157,544 


lonizing Radiation Environment of LDEF Prerecovery Pre- 
dictions (Abstract Only). 
N91-24980/5/GAR 157,653 


Gamma Radiation Survey of the LDEF Spacecraft (Ab- 
stract Only). 

N91-24981 ays 157,545 
nic Radionuclides 


ti Cosmoge 
with pment ae VAbetent Only). 
N91-24982/1/GAR 157,546 


Surface Activation of Concorde by Be-7 (Abstract Only). 
N91-24983/9/GAR 154,334 


Radioactivities of Long Duration Exposure Facility (DEF) 
Materials: Bagga age and Bonanzas (Abstract Only). 
N91-24984/7/: 54,935 


Induced Radioactivity in LDEF Components (Abstract 


Only). 
N91-24985/4/GAR 154,336 


Measurements of Induced Radioactivity in Some LDEF 
Samples (abstract Only). 
N91-24986/2/GAR 154,337 


Charged Particle Activation Studies on the Surface of 
LDEF Spacecraft (Abstract Only). 
N91-24987/0/GAR 157,547 


Gamma Ray Spectrometry of LDEF Samples at SRS (Ab- 
stract Only). 
N91-24988/8/GAR 157,548 


Ng Particle Let-Spectra Measurements Aboard 
LDEF (Abstract Only). 
N91-24989/6/GAR 157,549 


Thermoluminescent Dosimeter Measurements and Analy- 
sis for LDEF Experiment M0006 (Abstract Only). 
N91-24990/4/GAR 157,550 


Radiation Calculations and Comparisons with Data (Ab- 
stract Only). 

N91-24991/2/GAR 157,551 
LDEF Geometry/Mass Model for Radiation Analyses (Ab- 
stract Only). 

N91-24992/0/GAR 157,552 
Radiation Exposure of LDEF: Initial Results (Abstract 
Only). 

N91-24993/8/GAR 157,553 
LDEF Ultra Heavy Cosmic Ray Experiment (Abstract 


Only). 
N91-24994/6/GAR 157,554 


Heavy lon oy 7 eee on LDEF (Abstract Om, 
N91-24996/1/GAR 157,556 


Summary of lonizing Radiation Analysis on the Long Du- 
ration Exposure Facility (Abstract Only). 
N91-24997/9/GAR 157,557 


Large Craters on the Meteoroid and Space Debris Impact 


Experiment (Abstract Only). 
N91-24998/7/GAR 157,558 





KEYWORD INDEX 


Study of wo Impact — on Various Materials 
pb bo HE. t at Debris Collection with 
(AO 158-2) U (Abstract Only). 
N91 ery S/GAF GAR 157,559 
Meteoroid/Space Debris Impacts on MSFC LDEF Experi- 
ments (Abstract Only) Me Finckenor. 

N91-25000/1/GAR 157,560 


overages ny Debris — on MSFC LDEF Experi- 
ts, (Abstract Only) by J. M. Zwiener. 
NOW. -25001 /9/GAR 157,561 
Ho Perforation Particulate Impact Records on LDEF 
23: Incident Mass Distributions (Abstract Only). 
NOT. 25008/7/GAn 157, 
Meteoroid and Orbital Debris Record of the Long Dura- 
tion Exposure Facility (Abstract Only). 
N91-25003/5/GAR 157,563 
SIMS A\ of Extended Impact Features on LDEF Ex- 
whey: oo tract Only). 
91-25006/8/GAR 157,565 
lon Microprobe Elemental Analyses of Impact Features 
on — Dust Experiment Sensor Surfaces (Ab- 


stract Only). 
N91-25007/6/GAR 157,566 
LDEF Impact Craters Formed by Carbon-Rich imp 


LONG DURATION EXPOSURE FACILITY 


N91-25035/7/GAR 155,910 


Unusual Materials Effects Observed on the Thermal Con- 
trol Surfaces Experiment (S0069) (Abstract Only). 
N91-25036/5/GAR 155,911 


ft Thermal Control Coatings (AO 138-6) (Ab- 


stract Only). 
N91-25037/3/GAR 155,912 
Thermal Control Materials (Abstract Only). 
N91-25038/1/GAR 155,913 
Results of Examination of Se of a-276 White and 2-306 
pm agg Control Paint Discs Flown on LDEF (Ab- 
ne 1-25030/9/GAR 158,914 
jon Beam Textured and Coated Surfaces 
(IBEX) (Abstract Only). = 
N91-25040/7/GAR 155,915 
Ellipsometric Si of Metal Samples (Abstract Only). 
N91-25041/5/G, 155,967 
Cu of Chromic Acid Anodized Aluminum Clamps 


Flown (Abstract Only). 
N91-25042/3/GAR 155,968 


Patterns of Discoloration and Oxidation by Direct and 
Oxygen 





(Abstract On 
N91- 28008/4/GAR 157,567 


IDE Spatio-Temporal Impact Fluxes and High Time-Reso- 
lution Studies of cong Events and Long-Lived 
is Clouds (Abstract Only). 
N91-25009/2/GAR 157,568 
Dynamic (Computer) Modelling of the Particulate Environ- 
ment: Transformations from LDEF Reference Frame 
to Decode Geocentric and Interplanetary Populations. 
N91-25010/0/GAR 157,569 
LDEF Data Correlation to Existing NASA Debris Environ- 
ment Models (Abstract Only). 
N91-25011/8/GAR 157,570 


Deriving the Velocity Ley om of Meteoroids from the 
Measured Meteoroid Impact Directionality on the Various 
LDEF Surfaces (Abstract Only). 

N91-25012/6/GAR 157,571 


M and D Sig Progress Report: Laboratory Simulations of 
LDEF Impact Features (Abstract Only). 
N91-25013/4/GAR 157,572 


Preliminary Micrometeoroid and Debris Effects on LDEF 
Thermal Control Surfaces (Abstract Only). 
N91-25014/2/GAR 157,573 


Interstellar Gas pepeteee (IGE) (Abstract Only). 
N91-25015/9/GA 54,331 


Atomic ae and Ultraviolet Radiation Mission Total 
Exposures LDEF Experiments (Abstract Only). 

N91- 25016/7/GAR 157,574 
Measurement of the 018 to 016 Isotope Ratio for Char- 
acterizing Oxide Surface Layers on LDEF Samples (Ab- 


stract Only). 
N91-25017/5/GAR 157,575 
Preliminary Findings of the LDEF Materials Special Inves- 


tigation Group (Abstract Only) 
N91-25018/3/GAR 155,906 


Chemical Characterization of Selected LDEF Polymeric 
Materials (Abstract Only). 
N91-25019/1/GAR 155,955 


Preliminary Investigation of Thin Film Polymers Exposed 
to Low Earth Orbit (Abstract Only). 
N91-25020/9/GAR 155,975 


Study of Balloon and Thermal Control Material Degrada- 
tion Aboard LDEF (Abstract Only). 
N91-25021/7/GAR 155,976 


Chemical Analysis of Metal and Polymer Surfaces on the 
Front and Rear LDEF (Abstract Only). 
N91-25023/3/GAR 155,978 


LEO Space Environmental Effects: TRW LDEF Experi- 
mental Trays (Abstract Only). 
N91-25024/1/GAR 157,576 


Atomic Soe Stimulated Outgassing (Abstract Only). 
N91-25026/6/GAR 157,578 


Atomic Oxygen Undercutting of LDEF Aluminized Kapton 
Multilayer insulation (Abstract Only). 
N91-25027/4/GAR 157,579 


Preliminary Results for LDEF/HEPP Thermal Control 


Samples. 
N91-25028/2/GAR 157,580 


Atomic ae fern with FEP Teflon and Sili- 
cones on LDEF (Abstract Only). 

N91-25029/0/GAR 155,907 
Vuv-induced Degradation of FEP Teflon Aboard LDEF 
(Abstract Only). 

N91-25030/8/GAR 155,908 


Space Environmental Effects on Silvered Teflon Thermal 
Control Surfaces (Abstract Only). 

N91-25031/6/GAR 157,581 
Results of Examination of Silvered Teflon from the Long 
Duration Exposure Facility (Abstract Only). 
N91-25032/4/GAR ames 


ae d Fluxes, Especially on Silicon (Abstract 
N91-25043/1/GAR 155,916 
Thermal-Vacuum Effects on Polymer Matrix Composite 
Material orials (Abstract Only). 

N91-25044/9/GAR 158,917 
Atomic Erosion of Polymer Matrix Composites 
(Abstract Only). 

N91-25045/6/GAR 155,918 
a — eons mere fry hr Dein- 
Nene 25046/4/CAR 155,919 


eS eae ae 
a ition Observations (Abstract Only). 
N91-25047/2/GAR 155,920 
of Results from the Boeing Modules on the 
Mi Experiment on LDEF (Abstract Only). 
N91-25048/0/GAR 158,921 


—* M0003-10: Advanced Composites (Abstract 
N91-25049/8/GAR 155,956 
Results ba Analysis of le Specimens 
Flown on LDEF Experiment F089 aber (abstract Only). 

N91- 25050/6/GAR 155,957 


LDEF- ym y Environmental Effects on Materials: Com- 
and Silicone Coatings (Abstract Only). 
91- 25051 /4/GAR 155,958 


pin when hness Sater Composite Material Ex- 
periment (abstract Only). 
N91-25052/2/GAR 158,959 


Effects of Posy oi Flight Fn wea ay Selected Polymer 

Matrix Resi ar orials (Abstract Only). 

N91 25053/0/ GA 158,960 

Effect of Space Environment on Composite Materials and 
Coatings (AO 138-9) (Abstract Only). 

N91-25054/8/GAR 155,961 


Evaluation of Long-Duration Foie to the Natural 
Space moray & on nee Gateent lon Graphite- 
Epoxy Mechanical Pri 

Noissose/s/GaR 155,963 
Space nang of Solid Rocket Materials (Abstract Only). 
N91-25058/9/GAR 154,819 


Overview of the First Results on the Solar Arr: 
LDEF Experiment (Sample), AO171 (Abstract Only). 

N91-25059/7/GAR 156,015 
Advanced Photovoltaic Experimen’ Preliminary 
Flight Results and Post-Flight Page (at Abebact Only). 

N91-25061/3/GAR 155,341 
Durability Evaluation of Photovoltaic Blanket Materials 

on LDEF Tray S1003 (Abstract Only). 

N91.25062/1/GAR 155,342 
Long Duration Exposure Facility (L.DEF) Results (Abstract 


Only). 

N91-25063/9/GAR 155,343 

LDEF SP-Hvde Post-Flight Data on Spacecraft Leakage 
tract Only). 


ay Passive 


Current and Disc’ 
N91-25064/7/GAR 157,584 


Long Duration Exposure Facility (LDEF) Low-Tempera- 
= Heat Pipe Experiment Package (HEPP) (Abstract 


ly). 
N91-25065/4/GAR 157,585 


Results from the Cascaded Variable Conductance Heat- 
pipe Experiment on LDEF (Abstract Only). 
N91-25066/2/GAR 157,586 
Long Duration Exposure Facility: Transverse Flat Plate 
Heat Pipe (Abstract Only). 

N91-25067/0/GAR 155,784 


er Characterization of Optical System — 
Control Samples, and Detectors from y 





— of LDEF A. ht Exposure on Selected Pi 
Films and ntrol Coatings (Abstract Oni 
NOT-25084/0/GAR 155,909 
Thermal Control Surfaces Experiment (S0069) Initial Ma- 
terials Evaluation (Abstract Only). 


peri M0003, sub-Experiments 6 and 13 ( 


Only). 
N91-25068/8/GAR 155,923 


LDEF Active Optical System Components Experiment 
(Abstract Only). 


October 15,1991 KW-83 





N91-25069/6/GAR 157,587 


Effects of a Exposure on Optical System 


Components (Abstract Only). 
N91-25070/4/GAR 


Effects of Long Term Exposure on Optical Substrates 
and Coati ( 


ings 50-1) (Abstract Only). 
N91-25071/2/GAR 156,016 


Optical Performance of Exposed Solar Cell Covers (Ab- 

stract Only). 

N91-25072/0/GAR 155,344 

Effect of Space Exposure on Pyroelectric Infrared Detec- 

tors (Abstract Only). 

N91-25073/8/GA\ 157,589 

Vacuum Deposited Optical Coatings Experiment (AO 

138-4) (Abstract Only). 

N91-25074/6/GAR 155,924 

Ruled and Holographic Gratings Experiment (AO 138-5) 

‘Abstract Only). 

N91-25075/3/GAR 157,590 

Exposure to ice Radiation of High-Performance Infra- 

red Multilayer Filters (Abstract Only). 

N91-25076/1/GAR 155,925 
et Experiment 


Passive Exposure of Earth Radiation Bud 
Components LDEF Experiment AO-147: Post-Flight Ex- 
aminations and Tests (Abstract Only). 

N91-25077/9/GAR 154,341 
Transmittance Measurements of Ultra Violet and Visible 
Wavele: Interference Filters Flown Aboard LDEF (Ab- 
stract Only). 

N91-25078/7/GAR 155,926 
Space Environmental Effects on Coated Optics (Abstract 


ly). 
N91-25079/5/GAR 157,591 


LDEF Fiber Optic Exposure Experiment (Abstract Sth 
N91-25080/3/GAR 


Preliminary Analysis of WL Experiment iar econ 
Space Environment Effects on Operating Fiber Optic 
Systems (Abstract Only). 

N91-25081/1/GAR 157,593 


Study of Factors Determining the Radiation Sensitivity of 
Crystal Oscillators (AO189) (Abstract Only). 
N91-25082/9/GAR 157,594 


Effects of Space Environment on Space-Based Radar 
Phased-Array Antenna: Status and Preliminary Observa- 
tions (Abstract Only). 

N91-25083/7/GAR 157,595 


Systems Special Investigation Group Overview (Abstract 


N91-25084/5/GAR 155,066 


LDEF Electronic Systems: Successes, Failures, and Les- 
sons (Abstract Only). 
N91-25085/2/GAR 155,067 


LDEF Mechanical Systems (Abstract Only). 
N91-25086/0/GAR 


On-Orbit Coldwelding (Abstract Only). 
N91-25087/8/GAR 157,597 


Thermal Control Surfaces Experiment (SOO69) Flight 
Systems Performance (Abstract Only). 
N91-25088/6/GAR 157,598 


Post Flight System Analysis of FRECOPA (AO 138) (Ab- 
stract Onl 
157,599 


157,588 


157,596 


nly). 
N91-25089/4/GAR 


Effects of Ultravacuum and Space Environment on Con- 
tact Ohmic Resistance (AO 138-11) (Abstract Only). 
N91-25090/2/GAR 155,068 


Microwelding of Various Metallic Materials under Ultrava- 
cuum (AO 138-10) (Abstract Only). 
N91-25091/0/GAR 155,785 


Long Duration Exposure Facility (LDEF) Low-Tempera- 
ture Heat Pipe Experiment Package (HEPP) Power 
System Results (Abstract Only). 
N91-25092/8/GAR 155,080 
Results of the TTF-TCNA- and the Calcium Carbonate- 
Crystallization on the Long Duration Exposure Facility 
(Abstract oNly). 
N91-25093/6/GAR 157,600 
Seeds in Space Experiment Results (Abstract Only). 
N91-25094/4/GAR 156,157 
See Ee posed Experiment Developed for Students 
(SEEDS) 7 -0004- -2 (Abstract Only). 
N91-25095/1/GAR 156,158 
First Biological and Dosimetric Results of the Free Flyer 
Biostack Experiment AO015 on LDEF (Abstract Only). 
N91-25096/9/GAR 156,159 
Survival of ——- Bacteria from Seed Stored on the 
Long Duration nr Facility (LDEF) (Abstract Only). 
N91-25098/5/GAR 156,21 
LONG TERM EFFECTS 
Long-Term aa Material Compatibility. 
N91-24261/0/ 
First LDEF Post-Retrieval Symposium Abstracts. 
N91-24972/2/GAR 


LOS ALAMOS 
Contributions of chemistry in early day Los Alamos. 
DE91009970/GAR 

LOSSES 
High Frequency Losses in Induction Motors, Part 2. 


KW-84 VOL. 91, No. 20 


154,812 


57,624 


KEYWORD INDEX 


N91-24565/4/GAR 


LOW ALLOY STEELS 
— burning retrofit: C i luati 


155,065 


Techni- 
cal report, September 4 1990-November 30, 1990. 
DE91010508/GAR 155,358 

LOW ALTITUDE 
Airborne FLIR Detection and Warning System for Low Al- 
titude Wind Shear. 

N91-24147/1/GAR 154,174 

LOW DOSE IRRADIATION 
Studies of workers exposed to low doses of external radi- 


ation. 

DE91012489/GAR 156,286 
LOW INCOME HOUSING 

Report to Congress on SROs for the Homeless Section 8 

Moderate Rehabilitation Program. 

PB91-214320/GAR 157,718 
LOW INTENSITY CONFLICT 

Role of Air Force Special Operations Forces in the Low 

Intensity Conflict Environment. 

AD-A236 491/7/GAR 156,465 

U.S. Medical imperatives for Low Intensity Conflict. 

AD-A236 817/3/GAR 1 


LOW LEVEL COUNTERS 


Lov coun 
DESTOIaeIT/GAR 


LOW-LEVEL RADIOACTIVE WASTES 
— Task Force final report. Part 1, Site summary; 
2, Recommendations. 
Desi 012769/GAR 156,870 
Statement of work for Los Alamos National Laboratory 
on ferrocyanide studies. 
DE91012771/GAR 
Thermal processes evaluation for RWMC wastes. 
DE91012805/GAR 155,520 
Evaluation of alternative flow sheets for upgrade of the 
Process Waste Treatment Plant. 
DE91012995/GAR 156,875 
Development of an in-iine grout meter for improved qual- 
ity control: myer | 1990 progress report. 
DE91012999/GAI 158,525 
Liquid and Gaseous Waste Operations Department. 
Annual eae report, CY 1990. 
DE91013000/GAR 158,526 
Hydrogeologic Performance Assessment Analysis of the 
Commercial Low-Level Radioactive Waste Disposal Facil- 
ity Near West Valley, New York. 
NUREG/CR-5737/GAR 156,890 
LOW TEMPERATURE 
Molecular Structure of Low Temperature Form of Tria- 
minoguanidinium Nitrate (TAGN). 
N91-24296/6/GAR 154,817 
Long Duration Exposure Facility (L.DEF) Low-Tempera- 
ture Heat Pipe Experiment Package (HEPP) (Abstract 
ih 


Only). 
N91-25065/4/GAR 157,585 


Flexible ry eee Temperature Usage. 
PATENT-4 989 497 

LT3VSI MODEL 
User’s Guide for the Mathematical Model LT3VS! Denitri- 
fication in Nonhomogeneous Laboratory Scale Aquifers. 
PB91-216515/GAR 

LUBRICATION 
Boundary lubrication of ceramic materials by soft metallic 
coating and synthetic oil. 
DE91014017/GAR 156,006 


Development of Solid-Lubricated Ball-Screws for Use in 


Space. 

N91-24617/3/GAR 156,008 
LUMBER 

Forest Products from Latin America: An Almanac of the 

State of the Knowledge and the State of the Art. 

PB91-215996/GAR 156,078 
LUMBERING 

GR-IST: PC Program for Evaluating Gang-Rip-First Board 


Cut-Up Pr lures. 

PBOI -212381/GAR 156,077 
LUNAR BASES 

Issues on the Production and Electrochemical Separation 

of Oxygen from Carbon Dioxide. 

N91-24376/6/GAR 157,611 

Development and Mechanical Properties of Structural 

Materials from Lunar Simulant. 

N91-24381/6/GAR 155,815 
LUNAR MAPS 

Determination of Lunar limenite Abundances from Re- 

motely Sensed Data. 

N91-24383/2/GAR 157,614 
LUNAR ORBITS 

—y Analysis of Cislunar Flight Using the Shuttle 


Orbite 
N91- 24220/6/GAR 157,628 
LUNAR RESOURCES 
eye Space eames - "pone Center for Utilization 
of Local Pianetary Resout 

Noi -24365/9/GAR 154,323 
‘oduction of Volatiles and Metals from Extraterrestrial 

Materials. 








ting syst compared. 
156,813 


155,518 


155,776 


N91-24366/7/GAR 
Production of - from Lunar Iimenite. 
N91-24367/5/G. 

Beneficiation of Lunar limenite. 
N91-24368/3/GAR 157,603 


Innovative Techniques for the Production of Energetic 

Radicals for Lunar Materials Processing Including Photo- 

poy neration Via Concentrated Solar Energy. 
91-24370/9/GAR 157,605 


Experimental as | of the Electrolysis of Silicate Melts. 
N91-24372/5/GA 157,607 


Processing of Glass-Ceramics from Lunar Resources. 
N91-24380/8/GAR 155,905 


LUNAR ROCKS 
Beneficiation of Lunar limenite. 
N91-24368/3/GAR 157,603 


Oxygen and Iron Production by Electrolytic Smelting of 

Lunar Soil. 

N91-24371/7/GAR 157,606 
LUNAR SOIL 

pee ae A a Iron Production by Electrolytic Smelting of 

N91-24371/7/GAR 157,606 


Investigation of the Thermal Shock Resistance of Lunar 
Regolith and the Recovery of Hydrogen from Lunar Soil 
Heated Using Microwave Radiation. 

N91-24373/3/GAR 157,608 


Development and Mechanical Properties of Structural 
Materials from Lunar Simulant. 
155,815 


156,004 


157,602 


N91-24381/6/GAR 


Determination of Lunar Iimenite Abundances from Re- 
motely Sensed Data. 
N91-24383/2/GAR 157,614 
LUNG 
Symposium Entitled: Particle Lung Interactions: ‘Over- 
load’ Related Phenomena. A Journal of Aerosol Medicine 
- Deposition, Clearance, and Effects in the Lung. Volume 
3, Supplement 1. 
AD-A237 053/4/GAR 156,226 
Regulation of Postnatal beta-Adrenergic Receptor/Aden- 
ylate Cyclase Development by Prenatal Agonist Stimula- 
tion and Steroids: Alterations » Rat Kidney and Lung 
after Exposure to Terbutaline or D one. 
PB91-213496/GAR 156,231 


Spatial Distribution of Collagen and Elastin Fibers in the 
S 


ungs. 
PB91-213520/GAR 156,146 


LUNG FUNCTION TESTS 
Computer-Based Techniques for Collection of Pulmonary 
Function Variables during Rest and Exercise. 
AD-A236 482/6/GAR 156,235 


LUNG NEOPLASMS 
Radiographically determined growth kinetics of primary 


lung tumors in the dog. 
DES101 2737/GAR 156,168 


LYMPHOCYTES 
Modulation of pene. Annual report. 
DE90001488/GAR 156,207 


— soa Research Accelerator re Progress 
mber 1, 1990-November 30, 1991 
ht 91012884/GAR 156,291 
LYOPHILIZATION 
Evaluation of Dried Storage of Platelets and RBC for 
— Lyophilization and Other Dehydration Tech- 
nique 
AD-A236 701/9/GAR 154,464 


LYSOZYME 
a of Proteins by Dynamic Control of Super- 
satura’ 
N91-24909/4/GAR 
M-1 TANKS 
Laboratory and a Testing of the M1 Exhaust Deflector 
with Pintle Shie 
AD-A236 943/9/GAR 157,020 


MACERALS 
Characterzation of organic nitrogen in IBCSP coals. 
(Quarterly) technical report, 1 December 1990-28 Febru- 
| 1991. 
DE91014057/GAR 
MACH NUMBER 
High Pressure Mach 10 to 20 Electrothermal Hypersonic 


Wind Tunnel. 
N91-24288/3/GAR 154,232 


Effects of Wing Sweep on in-Flight Boundary-Layer Tran- 
sition for a Larrinar Flow Wing at Mach Numbers from 


0.60 to 0.79. 
N91 24555/5/GAR 154,206 


Effects of Wing Sweep on Boundary-Layer Transition for 
a Smooth F-14A Wing at Mach Numbers from 0.700 to 


0.825. 

N91-24556/3/GAR 
MACHINE PARTS 

Applied geometric tolerancing in accelerator component 


sign. 
DE91013043/GAR 157,343 





156,151 


155,226 


154,207 





MACHINE SHOP PRACTICE 
Technology Insertion-E ioe Services Process Char- 
acterization Task Order k 5. Database Docu- 
mentation Book (C5 Main candid Gear - Profiles). 
AD-A237 055/9/GAR 154,161 

MACROMOLECULES 
—— Le ae Ri 

‘oposal Interactive 

AD-A236 598/9/GAR 

MAGNESIUM 24 TARGET 
Cross sections of neon and krypton isotopes produced 


by neutrons. 
DE91740649/GAR 157,475 


MAGNESIUM yy 

the Microstructure of Al-Cu-Li-Ag-Mg Wel- 
dalite (Tm) Allo , Part 4. 
N91-24404/6/GAR 156,047 
Structure and Properties During Aging of an Al-Cu-Li-Ag- 
Mg Alloy, Weldalite (Tm) 049. 
N91-24406/1/GAR 156,049 
Effect of a Prior Stretch on the Aging Response of an Al- 
Cu-Li-Ag-Mg-Zr Alloy. 
N91-24407/9/GAR 156,050 
Mor Alloys Evolution During Aging of an Al-Cu-Li-Ag- 


Mg-Zr Al 
NSi-24408/7/GAR 156,051 
of a High Cu 


High Resolution Electron Microscopy Stu 
Variant Ea — (Tm) 049 and a High Strength Al-Cu- 
156,052 


Ni Sea 409) s S/GAR 


MAGNESIUM COMPOUNDS 
Effects of calcium magnesium acetate on the combustion 
of coal-water slurries. Sixth quarterly project report, 1 De- 
cember 1990-28 February 1991 
DE91012725/GAR 155,195 
ee gy OXIDES 
inter behaviour and electrical conductivity of 
fla, Sr)MnO(sub 2 as a function of Sr-content. 
DE91778862/GAR 155,890 
MAGNESIUM SILICATES 
Quantitative modelin 
Fe-doped MgO and 
DE91011405/GAR 
MAGNESIUM SULFIDE 
pono 9 Laser Discrimination Using Stimulated Lumi- 


nesci 
PATENT. 4 947 465 154,993 


MAGNET CORES 
Modeling of ears cores for induction accelerators. 
DE91013489/GAR 157,413 
MAGNETIC ANOMALIES 
po sen ceed Total Field Magnetic Anomaly Map of NOARL’s 


Observatory. 
AD- A236 750/6/GAR 156,585 


MAGNETIC CONFINEMENT 

—— processes of interest in MFE a research. 
jal report, June 1, 1990-May 31, 1991 

DES101300/GAR 

MAGNETIC EFFECTS 
Paramagnetic Propellant Orientation. 
N91-24527/4/GAR 

MAGNETIC FIELDS 
2d hese eo for periodic structures with special corner 


elem 
DESIC 01 12323/GAR 157,242 


Tokamak error fields and locked modes. 
DE91013457/GAR 
MAGNETIC IMPURITIES 
Theory for the anisotropic interaction between two substi- 
tutional magnetic impurities and the magnetic anisotropic 
effect in dilute magnetic alloys. 
DE91617787/GAR 157,163 
MAGNETIC LIQUIDS 
Ferrofluides loniques: Mouillage et Instabilite de Films 
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AD-A236 540/1/GAR 156,986 
Geol of the Eureka Peak and Spanish Lake map 
areas, British Columbia. 
MIC-91-03601/GAR 
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Development of a Figure-of-Merit for Space Missions. 
N91-24387/3/GAR 15. 
MARS SURFACE 
Development and Mechanical Properties of Structural 
Materials from Lunar Simulant. 
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PB91-209841/GAR 155,765 


MATHEMATICAL LOGIC 
pon Logic and the Generalized Mudus Ponens (Journal 
le). 
PB91-217653/GAR 156,117 


MATHEMATICAL MODELS 
Ship Navigation Simulation Study Brazos Island Harbor 
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Lake acidification in the Adirondack Mountains, New 
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Proceedings of the seventh symposium on energy engi- 
neering sciences: Nonlinear mechanics and mechanical 
systems. 

DE90000872/GAR 158,346 


Welding under extreme conditions. Foreign trip report, 


a 1989-September 14, 1989. 
DE! 1497/GAR 155,782 


SOLTECH 91: Proceedings. Volume 1. 
DE91002163/GAR 155,327 


Proceedings of the advanced h and technol 
development direct utilization, instrumentation and diag- 
nostics contractors’ review meeting. Volume 1 
DE91006344/GAR 155,152 


CEBAF/SURA 1985 Summer Workshop. Proceedi 
DE91012043/GAR 157,218 


Proceedings of the 1990 oil heat technology conference 


and workshop. 
DE91012127/GAR 155,298 
—> —— and inspection: New methods, mate- 


and dimensio! 
DES! 01 2304/GAR 155,821 


Energy and the environment in the Asia-Pacific Region: 
Planning for an uncertain future. (Proceedings). 
DE91012407/GAR 155,124 


Proceedings of the first switch tube advanced technology 
— held at EG&G, Salem, Massachusetts, May 23, 
1 4 

DE91012634/GAR 156,092 
7th Pea joint workshop on coal utilization technolo- 


wy: Proceedings. 
£91012801/GAR 155,203 


Geothermal partnership: Industry, utilities, and — 
ment meeting the challenges of the 90’s. Proceedii 
DE91013163/GAR 1. 251 
Yorn of the annual automotive technology devel- 
contractors’ coordination meeting. 
Deo1013906/GAR 154,739 


ie oo s and other components of genomic 


DE91013393/GAR 156,189 


SOLTECH 91: Proceedings. Volume 2. 

DE91013767/GAR 155,331 
Technology transfer of nuclear techniques and nucleonic 
control systems in the mineral industry. Report of an ad- 
visory group meeting held in Bombay, 15-19 January 


1990. 
mat —— 156,681 


156,498 


155,607 


155,011 











oan 


bee! may ba! GAR 157,488 


Trends in aerosol research. New technologies and ex- 
iments in aerosol characterization. Proceedings. 
E91785668/GAR 154,383 
3. Magdeburger G h - zur Belas- 
tung der Elbe. Tagungsbericht. (3. aes seminar on 
revention of water pollution - the pollution of the river 


Ibe. Banna 
DE91788375/GAR 155,683 
pane J Conference and Exhibition et Sane Pro- 
eedings. Held in London on October 4 

ERATL-81 /62/GAR 158,072 
Digital Signal omg : Application Opportunities. Con- 
— voosedings. 7 leld in London on October 18, 

154,870 





iption of excited nuclei. 





ERATL- 91/67/GAR 


Electrical Power Utilisation: How to Achieve System Per- 
formance. Conference Proceedings. Held in London on 
February 26-27, 1991. 

ERATL-91 coset naa 155,078 
Lighting D and A i if 
Pr meneinee. Hols in London on yeaa 16, 1981 

ERATL-91/71/GAR 








154,472 


Summary of the proceedings of the Workshop on Water 
Quality Assessment in B.C. 
MIC-91-03599/GAR 155,686 


Bringing it to market: Proceedings of the petroleum in- 
dustry’s Frontier Workshop. 
MIC-91-03679/GAR 156,704 


Globe ‘90 highlights: In business for tomorrow: The tran- 
sition to sustainable development. 
MIC-91-03716/GAR 154,539 


Studies of high-latitude seabirds, 1: Behavioral, energetic, 
aspects of seabird feeding ecology. 


and oce: 
MMiC-91-08754/GAR 
Report to the 1989 Athabasca-Mackenzie Waterways 
Workshop on the 1988 Mackenzie River water level mon- 
itoring and forecasti 
MIC-91-03741/GAR 156,660 
Manila Clam Culture Workshop: 1990 proceedings. 
MIC-91-03870/GAR 154,286 
Ontario Agricultural Outlook Conference: ws Ss. 
MIC-91-03895/GAR 1,235 
—_ Canada Workshop on Methods for the rena 
of yore Salmonids: Proceedings. 
MIG-91-03008/GAR 154,291 
Conference of the New England Governors and the East- 
ern Canadian Premiers: Biomass compendium. 
MIC-91-03905/GAR 155,239 


International Oil and Gas Markets Conference: Confer- 

ence papers. 

MIC-91-03915/GAR 155,315 

po of St. Lawrence: Small ocean or big estuary. Pro- 
ceedings of a workshop/symposium. 

MIC-91-03933/GAR 156,990 
rt of the third Household Hazardous Waste Days. 
91-03939/GAR 1585, 


Endangered Species and Prairie Conservation Workshop: 
Proceedings. 
MIC-91-03998/GAR 156,753 
Ontario Waste Management Conference: Proceedings. 
MIC-91-04022/GAR 155,397 
MINISIS Users’ Group annual meeting: oa, 
MIC-91-04061/GAR 154,927 
Northern Mixedwood ‘89: Proceedings of a symposium. 
MIC-91-04113/GAR 156,573 
Conformity Assessment Workshop on Electromagnetic 
Compatibility. 
PB91-192989/GAR 154,851 
Report to the Customs Co-Operation Council on the Sixth 
Session of the Harmonized System Committee. 
PB91-213959/GAR 154,540 
Report to the Customs Co-Operation Council on the Sev- 
enth Session to the Harmonized System Committee. 
PB91-213967/GAR 154,541 
Sequestering Carbon in Soils: A mag to Explore the 
Potential for — Global Climate Change. Held in 
Corvallis, Oregon on February 26-28, 1990. 
PB91-216390/GAR 156,773 
Standard Security Label for 1a An Invitational Work- 
shop. Held on April 9-10, 1991 

PB91-216671/GAR 154,970 
Proceedings of the International Conference on Liquid 
Atomization and Spray Systems (5th). Held in Gaithers- 
burg, MD. on July 15-18, 1991. 
PB91-216838/GAR 

MELAMINE 
Melamine-formaldehyde aerogels. 
DE91012084/GAR 

MELANOMA 
Collaborative Ocular Melanoma Study (COMS). Study 


Forms. 
PB91-217315/GAR 


MELTS (CRYSTAL GROWTH) 
Oxygen and Iron Production by Electrolytic Smelting of 
Lunar Soil. ° 
N91-24371/7/GAR 157,606 
Experimental Study of the Electrolysis of Silicate Melts. 
N91-24372/5/GA 157,607 

MEMBRANE ELECTROCHEMISTRY 
Investigation of oe ——— between Two "epee 
Electrolytes Applied Elec! 

AD-A236 OI a/GAR 154, 618 

MEMBRANE PROTEIN 

pe: Dependent Mechanisms of Protein Pump -— on 
AD-A236 426/3/GAR 

MEMBRANE STRUCTURES 
High Temperature Seals Between Ceramic Separation 
Membranes and Super-Alloy Housing. 
N91-24382/4/GAR 

MEMBRANES 
ll recupero dei materiali nella conceria delle pelli con 
processi di separazione a membrana. Valutazioni energe- 
pe (Membrane — processes for materials re- 

overy in a tann nergy audit). 
DE89761938/GA 156,018 
Ordered ceramic membranes. Final report. 
DE91012248/GAR 


154,719 


154,576 


156,174 





155,846 


155,866 





MEMORY 
Roles of bene me poh in By mre ‘ears of Simi 
Based Remindi Mapping. wand 
AD-A237 005/4. Ga 154,426 
MENTAL HEALTH SERVICES 
Analysis of Champus Per Capita Mental Health Expendi- 
= eg Utilization for Beneficiaries Less Than Eighteen 


155,764 


XD As36 626/8/GAR 
MENTAL PERFORMANCE 


Kansas Aviation Review. 
N91-24087/9/GAR 


154,152 
nitive Performance Capabilities in the Cockpit. 
NO? 24000/0/GAR - 154,458 
MERCURY 
Adsorption of Bromide lon at Mercu oe Propylene 
Carbonate Solutions of Constant lonic Strength rid 
AD-A237 020/3/GAR 154,621 
MERCURY 198 TARGET 
Measurements of E3 transition strength i 
even-mass HH isotopes. 
DE91618425/GAR 
MERCURY 200 TARGET 
Measurements of E3 transition strength i 
even-mass Hg isot 
DE91618425/GAR 
MERCURY 202 TARGET 
perce eng ol of E3 transition strength in the stable 


n-mass Hi 
157,457 


the stable 
157,457 


the stable 
157,457 


isotopes. 
DEO! 618425. GAR 


MERCURY 204 TARGET 
of E3 t 
even-mass Hg isotopes. 
DE91618425/GAR 
MERCURY CADMIUM TELLURIDES 
Improvement of Pr Ty to Calculate Electronic Proper- 
ties of Narrow Band Materials. 
N91-24912/8/GAR 157,170 
MERCURY IODIDES 
Electrical and photomechanical effects of plastic defor- 
mation of mercuric iodide. 
DE91013108/GAR 155,054 
MERCURY TELLURIDES 
Improvement of Pri 
ties of Narrow Band 
N91-24912/8/GAR 
MESON FACTORIES 
Preliminary estimate of the b-factory impedance. 
DE91012392/GAR 
Apiary B Factory lattice design. 
DE91012916/GAR 
Apiary B-Factory separation scheme. 
DE91012917/GAR 157,320 
Computer modelling of bunch-by-bunch feedback for the 
SLAC B-factory design. 
DE91012968/GAR 157,330 
Proposed injection system for an asymmetric B Factory 
in the PEP tunnel. 
157,369 





strength in the stable 
157,457 


ram to Calculate Electronic Proper- 
AP Materials. 
157,170 


157,272 


157,319 


DE91013274/GAR 
MESONS 

Unified Formalism - gamma gamma yields Meson and 

psi yields gamma X with Possible Tests for Hybrid and 

Gluonic Hadrons. 

PB91-208975/GAR 157,506 
MESOPOTAMIA 

Mesopotamian Campaign: The British Experience in Iraq 

in the First World War. 

AD-A236 690/4/GAR 156,488 
MESSAGE PROCESSING 

Electronic Data Interchange in Message Handling Sys- 


tems. 
PB91-216622/GAR 154,849 


METABOLIC CLEARANCE 
Symposium Entitled: Particle Lung Interactions: ‘Over- 
load’ Related Phenomena. A Journal of Aerosol Medicine 
: —— — and Effects in the Lung. Volume 


3, Supplement 1. 
AD ADS? 053/4/GAR 156,226 


METABOLISM 
Spontaneous emergence of a metabolism. 
DE91013684/GAR 

METAL COATINGS 
Effects of LDEF Fii 


154,672 


ht Exposure on Selected Polymeric 
Films and Thermal Control Coatings (Abstract Only). 
N91-25034/0/GAR 155,909 


Method for Producing Silver Coated Superconducting Ce- 
Powder. 


ramic 
PATENT-4 988 673 155,927 


METAL FATIGUE 
Tensile and Fatigue Behavior of Tungsten/Copper Com- 
Rorae -24311/3/GAR 158,945 
Cumulative Creep Fatigue Damage in 316 Stainless 
teel 


Steel. 
N91-24312/1/GAR 156,071 


Fatigue Behavior of a Single-Crystal Superalloy. 


NO12431 3/9/GAR 56,072 


KEYWORD INDEX 


METAL FILMS 
Thin film synthesis using mini pulsed metal vapor 
vacuum arc plasma guns 
DE91012359/GAR 157,158 
Effects of LDEF Flight ae on Selected Polymeric 
Films and Tasunat Conta Coat Coatings (Abstract Only). 
N91 28034/0/GAR 155,909 
Thermal Control Materials (Abstract Only). 
N91-25038/1/GAR 
METAL FOILS 
Foil Perforation ty Impact ey = LDEF 
MAP AO023: Incident Mass Distributions (Abs' a ie 
yo 25002/7/GAR 
155,913 





155,913 


hermal Control Materials (Abstract Only). 
NOT -25036/ 1/GAR 
METAL MATRIX COMPOSITES 
Fracture Micromechanics of =~ aes and Ceramic 
Matrix Continuous Fiber posites. 
AD-A236 638/3/GAR 155,932 


Tensile and Fatigue Behavior of Tungsten/Copper Com- 


Rei 24311/3/GAR 155,945 
of —— in MMC Components Using an Inter- 
= tate Variable Model. 7 
N91-24315/4/GAR 157,185 
Micro-Mechanical Analysis of Damage Growth and Frac- 
ture in Discontinuous Fiber Reinforced Metal Matrix Com- 


posites 
N91-24346/9/GAR 155,947 


Hig ~ Temperature ronan Conese Fatigue Behav- 
if a Tungsten Copper Composit 
155,952 


NOt. panei 

i ion Strengthening and Fracture in 
Al-Based xaCr Ay Alloys, Part 1. 
N91-24402/0/GAR 156,046 


poewey, of Crack Bridging in a Unidirectional Metal 
Com fe. 


Matrix 
N91-24660/3/GAR 157,194 
— M0003-10: Advanced Composites (Abstract 


ly). 

N91-25049/8/GAR 158,956 
METAL OXIDE ANIONS 

Studies of Oxide Anio: 

AD-AZ36 ei2/a/GAR 
METAL OXIDES 

Microwelding of Various Metallic Materials under Ultrava- 

cuum (AO 138-10) (Abstract Only). 

N91-25091/0/GAR 155,785 
METAL PARTICLES 

Structural Damping/Acoustic Attenuation Optimization Via 

Non-Obstructive Particle Damping. 

N91-24239/6/GAR 157,180 

Advanced Launch Vehicle Upper Stages Using Liquid 

Propulsion and Metallized Propeliants. 

N91-24257/8/GAR 154,782 


Launch Vehicle Performance Using Metallized Propel- 


lants. 

N91-24304/8/GAR 154,801 
METAL PLATES 

Inelastic Deformation of Plate Panels. 

AD-A236 662/3/GAR 156,973 

LDEF ee Measurement Using a Pinhole Camera 

with a Silver. Atom Detector (Abstract a 

N91 Sag7s/o7 GA 157,649 
METAL PROPELLANTS 

Advanced Launch Vehicle Upper Stages Using Liquid 

Propulsion and Metallized Propeliants. 

N91-24257/8/GAR 154,782 


Launch Vehicle Performance Using Metallized Propel- 


lants. 
N91-24304/8/GAR 154,801 
METAL SHEETS 
Conception-Fabrication-Etalonnage des Sondes Courants 
de Foucault (Design, Fabrication, and Calibration of Fou- 
cault Current Probes). 
155,820 


State 





154,574 


PB91-209098/GAR 
METAL SHELLS 

Design, Fabrication, and Tests of a Metallic Shell Tile 

Thermal Protection System for Space Transportation. 

N91-24229/7/GAR 155,892 
METALLIC GLASSES 

Energy dispersive x-ray diffraction study of glassy 

———— filaments produced by gas-jet fiberiza- 


e51012021 /GAR 


METALLURGICAL FURNACES 
Development of a Rapid Heating Furnace. Final Report, 
May 1988-May 1990. 
155,845 


155,861 


PB91-217075/GAR 
METALLURGY 

Cold Plasma Processing of Local Planetary Ores for 

Oxygen and Metallurgically Important Metals. 

N91-24369/1/GAR 57,604 
METALS 

Studies of Oxide Anions. 

AD-A236 812/4/GAR 154,574 


Reaction Rate Engineering Models of Fatigue Crack 
Growth. 


METEOROIDS 


AD-A236 975/9/GAR 157,177 





Geometrical I properties in the selvedge region 
pense oa A — la Foreign trip report, July 21- 
DE90001494/GAR 156,068 
Increases of rove | time for irradiated metal. 
DE91011791/GAI 156,858 
Characterization of — interfaces by advanced 
electron a 

DE91011883/GAI 156,084 
Analysis of metals in solution using electrospray ioniza- 
tion mass . 

DE91012522/GAR 154,563 


Removal of soluble toxic metals from water. 
DE91012536/GAR 155,675 


Interpreting solidification | 
evolution in metals ad the use J transparent model 
alloy systems. 

DE91012629/GAR 156,033 
Review of silicon carbide/metal interactions with rel- 
evance to silicon carbide joining. 

DE91012768/GAR 155,873 
eee Bae ty eae 

sient point defect 
DE91012950/GAI 156,037 


DataShoP: A database of weak-shock constitutive data. 
aw 156,039 





DE9101 SS70/GAR 157,057 
Evolution of defect cluster distributions during irradiation 
DE91013405/GAR 156,041 


Freely-migrating defects: Their production and int 
with cascade remnants. 
DE91013618/GAR 


poe ag Techniques for the Prod 
jadicals na Lunar Materials aeupame inclding Photo- 
— ia Concentrated Solar Energy. 

91-24970/9/GAR 157,605 
tal and Polymer Surfaces on the 


Chemical Analysis of 
Front and Rear LDEF Powbant Only). 
N91-25023/3/GAR 155,978 


Ellipsometric of Metal Samples (Abstract o 
N91-25041 WerGAn 15, 967 


Behaviour of Metals in Municipal Sludge incinerators. 
PB91-213611/GAR 155,405 


ee Restoration Program Toxicology Guide. 
lume 5. 
PB91-217091/GAR 156,312 


METASTABLE STATE 
Diffraction Determination of the Structure of Metastable 
Three-Dimensional Crystals of Ge Grown on eens 
AD-A236 871/0/GAR 54,617 

METEORITE COLLISIONS 
Study of Meteoroid Impact Craters on Various — 
(AO 138-1). Attempt at Dust Debris Collection with 
Stacked Detectors (AO 138-2) (Abstract Only). 
N91-24999/5/GAR 157,559 
pete ap mt ny Debris Impacts on MSFC LDEF Experi- 

its (Abstract Only) by M. Finckenor. 

N91-25000/ 1/GAR 157,560 
Deriving the Velocity Distribution of Meteoroids from the 
M dM id Impact Directionality on the Various 
LDEF Surfaces (Abstract Only). 
N91-25012/6/GAR 

METEORITES 
Scanning transmission ion a (STIM), a new 


technique for density 
DE91011917/GAR 154,320 


METEORITIC pg: 
Effects of L 


and Coatings 
N91-25071/2/GAR 


METEOROID CONCENTRATION 
Deriving the Velocity Distribution of Meteoroids from the 
Measured Meteoroid Impact Directionality on the Various 
LDEF Surfaces (Abstract Only). 
N91-25012/6/GAR 


METEOROIDS 
Large ery on the Meteoroid and Space Debris Impact 
Experiment (Abstract Only). 
N91-24998/7/GAR 157,558 


Meteoroid/Space Debris Impacts on MSFC LDEF Experi- 
ments (Abstract Only) by M. Finckenor. 
N91-25000/1/GAR 157,560 


pon a and Orbital Debris Record of the Long Dura- 
tion Exposure Facility (Abstract Only). 

N91-25003/5/GAR 157,563 
IDE Spatio-Temporal Impact Fluxes and High Time-Reso- 
lution Studies of Multi-impact Events and Long-Lived 
Debris Clouds (Abstract Only). 

N91-25009/2/GAR 157,568 
LDEF Data Correlation to Existing NASA Debris Environ- 
ment Models (Abstract Only). ane 


N91-25011/8/GAR 
KW-89 





156,012 








y 


157,571 





apping o} 


erm Exposure on Optical Substrates 
O80) (Abstract Only). 
156,016 


157,571 


October 15, 1991 





Deriving the Been Distribution of Meteoroids from the 
eoroid Impact Directionality on the Various 

LDEF Surfaces (Abstract Only). 

N91-25012/6/GAR 157,571 
METEOROLOGICAL DATA 

Climate Monitoring and Diagnostics Laboratory No. 18. 

Summary Report 1989. 

PB91-205559/GAR 154,365 
METEOROLOGICAL INSTRUMENTS 

Met ical Instrumentation Support for an Adverse 

Weather Test Facility. 

AD-A236 605/2/GA\ 154,370 
METEOROLOGICAL PARAMETERS 

a Lapse Rate as an Adjunct to Wind Shear 


Detectio: 

N91-24184/4/GAR 154,197 
METEOROLOGICAL RADAR 

Military Hydrology: Report 18, State-of-the-Art Review 

and Annotated wy of Radar-Rain Gage Rela- 

i Short-Term Weather Forecasting. 

AD-A236 672/2/GAR 154,349 


Airborne Wind Shear Detection and ter sere Systems: 
Third Combined and Tec * Con- 
ference, Part 2. 
N91-24140/6/GAR 


Continuous Wave Laser for Wind Shear Detection. 
N91-24142/2/GAR 


Status of Turbulence Prediction System’s AWAS 3. 
N91-24146/3/GAR 154,173 
Doppler Weather Radar with Predictive Wind Shear De- 
tection ilities. 

N91-24150/5/GAR 154,177 


Wind Shear Radar Program Future Plans. 
N91-24151/3/GAR 154,178 


Clutter Modeling of the Denver Airport and Surrounding 


reas. 
N91-24152/1/GAR 154,179 


Radar Performance Experiments. 

N91-24168/7/GAR 154,224 
Integrated Data Analysis of July 7, 1990 Microburst. 
se ea 154,346 
Mi lance Si 

N91 Bai 72/S/OAR 
Orlando Experiment. 
N91-24177/8/GAR 





154,223 


154,169 


lation Tests. 





154,225 


154,190 


a of the TDWR and LLWAS Wind Shear Detec- 
ystem. 
N91-24178/6/GAR 


154,191 
Thermodynamic Alerter for Microbursts (TAMP). 
N91-24179/4/GAR 
Collection and Anal 
Data for the Darwin 
N91-24710/6/GAR 

METEOROLOGICAL SATELLITES 
Meteorological Satellite Center Technical Note, No. 21, 


1990. 
N91-24661/1/GAR 154,371 


Estimation of Surface Wind Profile within the Range of 
200 Km from a _— Center Using GMS — 
N91-24666/0/GA\ 154,359 


Representation of CB Cluster’s Life Cycle Using Tbb 
Data and Radar Data. 
154,360 


154,192 


is of Radar Rainfall and Satellite 
rmm Experiment. 
154,362 


N91-24667/8/GAR 


Scintillation Observed on the GMS Communication Link. 
N91-24668/6/GAR 154,361 


METEOROLOGY 
Results of agriclimatological studies using multiple satel- 
lite sensors like NOAA AVHRR; GMS IR and LANDSAT 
MSS and TM. 
DE91618773/GAR 154,353 


Integration of Weather Sensing Devices. 
N91-24174/5/GAR 


METERING 
Use of metering - ay and whole building energy 
analysis by the Department of Energy Federal 
Energy Mana: Ae aapex 
DE91011805/GAR 155,088 


ga energy metering application at a large research 
cility. 
beater 2087/GAR 155,089 


Adventures in running end-use metering programs. 
DE91012932/GAR 155,097 


METHAN 


154,187 


Applications of the Generalized Global Equivalence Ratio 

Model (GGERM) for Predicting the Generation Rate and 

Distribution of Products of Combustion in Two-Layer Fire 

Environments: Methane and Hexanes. 

PB91-216689/GAR 154,487 
METHANE 

New strategies for in-situ characterization of coal. Final 


r . 
DES 91008430/GAR 155,153 


Modeling of catalytic coupling of methane. 
DE91011914/GAR 155, 164 


Thermodynamics and efficiency in combustion and en- 
gines. (Annual report), April 1990-March 1991. 
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KEYWORD INDEX 


DE91012781/GAR 154,707 


co —— for ig yey coal. Quar- 
report, January arch 31, 1 
DE91013158/GAR 155,205 
New a for in-situ characterization of coal. Quar- 
terly report, Ck , 1988-September 30, 1988. 
DE91013176/GAR 155,206 


New strategies for in-situ characterization of coal. Quar- 
terly report, October 1, 1988-December 31, 1988. 

DE91013177/GAR 155,207 
New strategies for in-situ characterization of coal. Quar- 
terly pr r January 1, 1989-March 31, 1989. 
DE91013178/GAR 155,208 


a Strategies for in-situ characterization of coal. Quar- 


Ly July 1, 1989-September 30, 1989. 
bed Eb fossi79) 79/G 155,209 


New strategies for in-situ characterization of coal. Quar- 
terly progress report, October 1, 1989-December 31, 


1989. 
DE91013180/GAR 155,210 


= —— for in-situ characterization of coal. Quar- 
ly pri are January 1, 1990-March 31, 7 
DeOto% 181/GAR 55,211 
an omen ae for in-situ ee of ee Quar- 
ress oy April 1, 1990-June 30, 1990. 
bestor 182/GAR 156,212 
Anlaeg til fiernelse af skadelige stoffer i biogas. (Systems 
for elimination of harmful substances in biogas). 
DE91793015/GAR 155,233 


psa ge cke Methane Activation. Annual Report, April 1990- 


PB91-21 7054/GAR 156,153 


METHANE MONOOXYGENASE 
Biol nt Methane Activation. Annual Report, April 1990- 


March 1991. 
PB91 "at 7034/GAR 156,153 
METHANOGENIC BACTERIA 
Microbial radation of Al 
Reducing and Methanogenic 
PB91-212324/GAR 
MEXICO 
Mexico: Its Economic, Political and Social Situation and 
Its Implications for the United States. 
AD-A236 896/7/GAR 154,414 
MHD GENERATORS 
Total exhaust containment system for MHD space power 
systems. Semi-annual report, October 1, 1987-March 31, 


1988. 

DE91010886/GAR 155,272 
Total exhaust containment system for MHD Space Power 
Systems. Semi-annual report, 1 April 1988-30 September 
1988. 

DE91010887/GAR 154,721 
DC CICC retrofit magnet preliminary design, protection 
analysis and software development. Quarterly progress 
—. 

DE91012889/GAR 155,278 
DC CICC retrofit magnet preliminary design, protection 
= and software development. Quarterly progress 
D 91012890/GAR 155,279 


MICELLAR SYSTEMS 
Molecular res oo of enantiomeric hydrocarbons by 
liquid functionalized cyclodextrins: A new approach for 
——— research. Progress report. 
ES 154,643 


lbenzenes under Sulfate- 
nditions. 
155,696 


1012902/GAR 


MICROANALYSIS 
Spatial resolution of x-ray microanalysis in thin foils. 
DE91011949/GAR 154,559 
MICROBALANCES 
— quartz crystal microbalances to penny 
sense mass accumulation and solution properties. 
DE91011501/GAR 154,557 
MICROBIAL DEGRADATION 
Microbial radation of Alkylbenzenes under Sulfate- 
Reducing and Methanogenic Conditions. 
PB91-212324/GAR 
MICROBIAL LEACHING 
Effect of moderate coal cleaning on microbial removal of 
organic sulfur. Technical report, September 1, 1990-No- 
vember 30, 1990. 
155,155 


155,696 


DE91010502/GAR 


MICROBIOLOGICAL TECHNIQUES 
Light-Addressable Potentiometric (LAP) Sensor Assay of 
Newcastle Disease Virus. 
AD-A236 433/9/GAR 156,208 
MICROBURSTS 
High Resolution Microburst Outflow Vertical Profile Data 
from Huntsville, Alabama, and Denver, Colorado. 
AD-A236 486/7/GAR 54,342 
MICROBURSTS (METEOROLOGY) 
Airborne Wind Shear Detection and Warning Systems: 
fame hag <3 Manufacturers’ and Technologists’ Con- 


e, Part 2. 
Not "241 40/6/GAR 154,223 
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Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 4 (Better Insulation 
Services - CSP Inc). 

AD-A236 454/5/GAR 156,375 


Prime Contract Awards a ge org es Contractor, by 
State or Country, and Place. Part 5 (CSR INC Colece, 
Business Systems Inc). 

AD-A236 455/2/GAR 156,376 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 6 (Colson Equipment 
Inc-Delta En corny | Inc). 

AD-A236 456/0/GA' 156,377 


Prime Contract Awards snag ed by Contractor, by 
State or Country, and Place. Part 7 (Delta Engineering 
Services - Electronic Design E Engr). 

AD-A236 457/8/GAR 156,378 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 8 (Electronic Design 
Inc-Florida North Shipyards). 

AD-A236 458/6/GA 156,379 


Prime Contract Awards Alphabetically by Contractor, by 
State or prea and Place. Part 9 (Florida Offshore Inc 
-Gerhart Holding Company Inc). 

AD-A236 459/4/GAR 156,380 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 10 (Germer Equipment 
Co-Hamilton Hilton National Wembley). 

AD-A236 460/2/GAR 156,381 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 11 (Hilton Systems Inc 
-International Industries Inc). 

AD-A236 461/0/GAR 156,382 


Prime Contract Awards Alphabetically by Contractor, by 

—- or —— and Place. _ 12 (International Insig- 
ia Corp -Korea Guano 

AD- A236 “460/8/GAR 156,383 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 13 (Korea Marien Ind 
Co Inc Ltd -Markair). 

AD- A236 463/6/GAR 156,384 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 14 (Markel Corporation- 
Odkro Mountain Optech Inc). 

AD-A236 464/4/GAR 156,385 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 15 (Mountain States 
Caulking ete ms rn Corp). 

AD-A236 465/1/ 156,386 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 16 (Panhandle Food 
Sales-Ray Gene Electric Co Inc). 





AD-A236 466/9/GAR 156,387 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 17 (Ray Industries- 

Screw Company Inc). 
AD-A236 467/7/GAR 156,388 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 18 (Ray Industries- 

Service Screw Company Inc). 
AD-A236 468/5/GAR 156,389 
Prime Contract Awards Alphabetically Contractor, by 
and Place. Part 19 (Swanda Brothers 


State or Coun 
- Telecommunications Corp). 
156,390 


Incorporated-TR 

AD-A236 469/3/GAR 

Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 20 (Tru Associates Inc- 
VTM Group Joint Venture). 

AD-A236 470/1/GAR 156,391 
Prime Contract Awards Alphabetically by a. by 
; or _— and Place. Part 21 (VU Color 


Abasae % 471/9/GAR 

Regulatory Interpretation of DOD Profit Poli 

AD-A236 571/6/GAR 4 56,403 

Defense Acquisition: Observations Two Years After the 

Packard Commission. Volume 2. Background Papers. 

AD-A236 753/0/GAR 56,422 
MILITARY REQUIREMENTS 

U.S. Ground Forces in Germany: Missions for a Reduced 


Force. 
AD-A236 448/7/GAR 156,460 


MILITARY ey 
Bier and Organization of the U.S. Army Reserve 
Components: A Reference Text for Total Force Trainers 
and a Guide to Other U.S. Military Services, 1988-1989. 
AD-A236 572/4/GAR 156,404 
Are the ‘Minute Men’ Fast Enough: A Historical Look at 
Pre- and Post-Mobilization Training. 
AD-A236 962/7/GAR 156,519 
MILITARY SEALIFT COMMAND 
Navy Contracting: —_ Sealift Command Contracts for 
ration Desert Shield. 
156,408 


156,392 


A236 606/0/GAR 


MILITARY STRATEGY 
Analysis of Chairman Les Aspin’s Proposed Campaign 
Plan for a Gulf War. 
AD-A236 610/2/GAR 156,480 


a = National Security Strategy: Matching the New 


AD-A236 669/8/GAR 154,411 
pag of a reduced nuclear weapons stockpile on strate- 


lity. 
BEs1013804/GAR 156,532 


MILITARY TECHNOLOGY 
Optimal Accumulation of Power. 
N91-24935/9/GAR 

MILITARY TRAINING 
Troubleshooting Assessment and Enhancement (TAE) 
as ag Design, Development, and Administration. 


Volui 
AD- A236 411/5/GAR 156,368 
United States Air Force Reserve Officer Training Corps: 
Looking to the Future. 
AD-A236 530/2/GAR 156,397 
MILITARY TRANSPORTATION 
Transportability for Better Strategic Mobility. 
AD-A236 721/7/GAR 
USTRANSCOM Reorganization. 
AD-A236 897/5/GAR 
MILLARD COUNTY (UTAH) 
Mineral Resources of the Marble Canyon Wilderness 
Study Area, White Pine County, Nevada, and Millard 
County, Utah. 
PB91-214486/GAR 
MILWAUKEE (WISCONSIN) 
Superfund Record of Decision (EPA Region 5): Moss- 
American Kerr-McGee Oil Site, Milwaukee, WI. (First Re- 
medial Action), September 1990. 
PB91-921461/GA' 155,644 
MINE DETECTION 
Site Characterization for Remote Minefield Detection 
Scanner (REMIDS) System Data Acquisition. 
AD-A236 436/2/GAR 156,998 
MINE SAFETY 
Numerical modelling of shear bands in geological materi- 


als. 
MIC-91-03584/GAR 156,695 
Methane-air explosion tests in the 20-L vessel. 
MIC-91-03585/GAR 156,696 
Five-year review of the Canada-Ontario Industry Rock- 
burst Project. 
MIC-91-03586/GAR 156,697 
MINE VENTILATION 
Evaluation of microwave reactivated carbon. 
MIC-91-03594/GAR 
MINE WARFARE 
Is the Navy’s Mine Warfare Posture Bankrupt. 
AD-A236 976/7/GAR 


156,542 


156,420 


156,435 


156,648 


156,700 


156,523 


KEYWORD INDEX 


MINE WASTES 
Consideration of RCRA Ri 
CERCLA Responses at Mining 
PB91-214205/GAR 


MINERAL DEPOSITS 
Precambrian 
MIC-91-03531/GA\ 
Analysis of gossans and e: 
Griffin-Mountain Lakes area, 
MIC-91-03635/GAR 
Metallic mines and mineral deposits of Manitoba. 
MIC-91-03935/GAR 


Mineral Resources of the Marble Canyon Wilderness 
Study a White Pine County, Nevada, and Millard 


County, Utal 

PB91-214486/GAR 156,648 
MINERAL ECONOMICS 

Minerals Yearbook 1989: Molybdenum. 

PB91-214403/GAR 

Minerals Yearbook 1989: Lithium. 

PB91-214411/GAR 156,718 

Minerals Yearbook 1989: Columbium (Niobium) and Tan- 


talum. 
PB91-214627/GAR 156,720 
Minerals Yearbook 1989: Graphite. 
PB91-214635/GAR 

MINERAL INDUSTRY 
Mineral Investment Stimulation Program of the Canada- 
New Brunswick Mineral Development Agreement. 
MIC-91-03573/GAR 156,688 
Study of the processing options for gold recovery of 

Spencer ores, New Brunswick. 

MIC-91-03582/GAR 156,694 
R on Native participation in mining, phase |. 
MIC-91-03706/GAR 156,705 
Canada-British Columbia Mineral Development Agree- 
ment: Annual ri 1989-90. 
MIC-91-03788/GAR 156,707 
Mining and mineral processing operations in Canada, 
1 ; 
MIC-91-03807/GAR 156,709 
Preliminary review of New Brunswick's mineral industry, 


MIC-91-04134/GAR 156,714 


latory and Inspection Manual for Nonmetallic Miner- 
al aaa Plants. 
PB91-216168/GAR 155,407 
MINERAL OILS 
Energierueckgewinnung mit Standardpumpen aus hoch- 
espannten Fluessigkeiten. Fortschrittsbericht Nr. 6. 
} am recovery from high-pressure liquids with sta 
pumps. Progress report no. 6). 
DE91785800/GAR 156,832 
Energierueckgewinnung mit Standardpumpen gk et 
nnten Fluessigkeiten. Fortschrittsbericht 
Energy Pameamne from —— liquids with pA 
pumps. Progress report no. 1). 
5E91785801/GAR 155,230 
Energierueckgewinnung mit Standardpumpen aus hoch- 
spannten Fluessigkeiten. Fortschrittsbericht Nr. 5. 


uirements in Performing 
laste Sites. 
155,586 


: Slate Islands. 
156,604 


loration > Hawk Hill- 
istrict of 


156,710 


156,717 


156,721 


Energy Pansat from high-pressure liquids with standard 
. 5). 


pumps. Progress report no. 

DE91785803/GAR 155,833 

Energierueckgewinnung mit Standardpumpen a at 

lespannten Fluessigkeiten. Fortschrittsbericht 

Energy recovery from high-pressure liquids with anaes 
imps. Progress report no. 4). 

DES 785804/GAR 155,834 

Energierueckgewinnung mit Standardpumpen cy Nae § 

lespannten Fluessigkeiten. Fortschrittsberic! 

e — recovery from —— liquids with AM 
imps. Progress report no. 3). 

BES 78580 /GAR 155,835 

Energierueckgewinnung mit Standardpumpen aus hoch- 

innten Fluessigkeiten. Fortschrittsbericht Nr. 2. 

Eneray recovery from — liquids with standard 

pumps. Progress report no. 2). 

DE91785806/GAR 155,836 

MINERAL RESOURCES 
Column flotation of sylvinite. 
MIC-91-03574/GAR 


ld in New Brunswick. 
MIC310S08/GAR 156,690 
—— of antimony reserves at the Lake George 
inty, New Brunswick. 
Mic-91 03578/GAR 156,692 
Gold assessment at the Lake George mine, York County, 
New Brunswick. 
MIC-91-03579/GAR 156,693 


—— of the Mount Pleasant tin deposit, Charlotte 
County, New Brunswick, part II. 
MIC- 91-03588/GAR 156,698 


Evaluation of the rare-element pegmatites in the North- 
west Territories: Pegmatite studies in the Alymer-Mckay 
Lake area, Northwest Territories: Final report. 

MIC-91-03673/GAR 156,702 


Tonalites and gold mineralization in an Arctic Archean 
Greenstone Belt, Hope Bay, NWT. 


156,689 


MINORITY GROUPS 


pmcatenanntieatce 
Metallic mines and mineral deposits of Manitoba. 
MIC-91-03935/GAR 156,710 
Further characterization of the precious metal potential of 
associated with Rocky Brook-Millstream 
Fault System, northern New Brunswick. 
MIC-91-04132/GAR 156,713 
Mineral Resources of 4 Diablo Mountain Wilderness 
jtudy Area, Lake County, Oregon. 
PB91-205112/GAR 156,715 


Mineral Resources of the Gold Creek and Sperry Creek 
Areas, asain tea 
156,71) 


156,703 


Wilderness Study 
PB91-214312/GAR 
MINERALS 


Rocks and minerals information sources, 1990. 
MIC-91-03995/GAR 156,711 


Plasma ing of Local Planetary Ores for 
N91-24369/1/GAR 157,604 


Experimental of the Electrolysis of Silicate =. 
N91-24372/5/GAI or 


Compositions of Near-Earth Asteroids. 
N91-24386/5/GAR 


MINES (EXCAVATION) 
Five-year review of the Canada-Ontario Industry Rock- 
MIC-91-03586/GAR 156,697 
MINES (ORDNANCE) 
Environmental Site Characterization for the Wide Area 
Mine Sensor tion, Proving Ground, 
October 1988. 
AD-A237 045/0/GAR 157,005 
MINIATURE SWINE 


Biomedical Uses of Minature Swine. 
AD-A236 862/9 


MINING 
Technology transfer of nuclear techniq and leonii 
eS cea moaien Waid Gs eee Report of an ad- 
visory group meeting held in Bombay, 15-19 January 
DE91619162/GAR 156,681 


Local seismic survey at Denison Mine. 
MIC-91-03595/GAR 156,633 


Evaluation of the utility of ‘The Engineering Index’ as an 
historical research tool. 
ee enn 156,701 


of activities, 1990: Resident geologists. 
Mi re sen 


tive participation in mining, phase |. 
+ B1.03706/GAR 156,705 


ee See Oren oe 
MIC-91-03731/GAR 156,742 
ee Sere ee os Sanaa 
Thelon Territories. 

MiC-91-03744/GAR 156,747 


Survey of diffusion of technology in the mining ws 
MIC-91-03789/GAR 


Mining and mineral processing operations in Cusine 
1 : 

MIC-91-03807/GAR 156,709 
Assessment work catalogue, southern area, Saskatche- 


wan. 
MIC-91-04089/GAR 156,712 
Mineral Resources of the Marble Canyon Wilderness 
Study Area, White Pine County, ann. mm and Millard 
County, Utah. 
PB91-214486/GAR 

MINING ENGINEERING 
Canada Centre for Mineral and Energy Technology: 
Annual report 1989-90. 
MIC-91-03759/GAR 156,706 


MINISIS COMPUTER PROGRAM 
MINISIS Users’ Group annual meeting: Proceedings. 
MIC-91-04061/GAR 154,927 


MINISTRY OF FOREIGN AFFAIRS 
Chinese nee he Foreign Affairs: A Reference Aid. 
PB91-928202/GAR 154,424 
MINORITY GROUPS 
Minority research and education information service. 
Annual status report, January 1991-September 1991. 
DE91012664/GAR 154,434 
Minority research and education information service: 
Timer y pilot test and implement on-line access 


ment agencies. Progress report. 
saan 154,079 


607 


154,325 


154,262 





156,637 


156,648 


Desroiatebrofn 


Minority r education information service: 
in, Pn me vot test and implement on-line access 
for HBCUs and — agencies. Progress r 
DE91012666/GAR 

DOE Engineering/Science Career Orientation Program, 
Summer 1989. Final performance report. ean 


DE91012780/GAR 
KW-93 


October 15, 1991 





MINUTEMAN ICBM 
Evolution of an Aging Program Minuteman Stage 2 Solid 
et 


Rocket Motor. 

N91-24275/0/GAR 154,788 
MIRRORS 

Normal incidence x-ray mirror for 70 (Angstrom). 

DE91012109/GAR 55,899 

Space Environmental Effects on Coated Optics (Abstract 


Only). 
N91-25079/5/GAR 157,591 
MISSILE CONFIGURATION: 


Component Technology (SECT) Studies. 
NOT 24200/8/GA 154,745 


MISSILE DEFENSE 
SDIO Electric Propulsion Requirements. 
N91-24269/3/GAR 
MISSILE TESTS 
Evolution of an Aging Program Minuteman Stage 2 Solid 
Rocket Motor. 
N91-24275/0/GAR 
MISSILES 
Evaluation of the depleted uranium hazard from SRAM II 


missile testi 
DE91012823/GAR 156,290 


MISSION PLANNING 
System Level Analysis of the Ammonia Arcjet. 
N91-24255/2/GAR 154,724 
Development of a Figure-of-Merit for Space Missions. 
N91-24387/3/GAR 157,538 
MISSISSIPPI SOUND 
Sub-Bottom Acoustic Reconnaissance Survey of Sedi- 
ments in Eastern Mississippi Sound. 
AD-A236 840/5 156,989 
MITOGUAZONE 
Acute Toxicity of ie (NSC-32946) in Rats. 
PB91-204891/GAR 156,229 


+ games of Mitoguazone (MGBG, NSC-32946) 
in Rats. 

PB91-204909/GAR 156,230 
MIXED CARBIDE FUELS 

Thermodynamic analysis of advanced fuels for fast 


breeder reactors. 
DE91619314/GAR 156,934 


MIXED NITRIDE FUELS 
Thermodynamic analysis of advanced fuels for fast 


breeder reactors. 

DE91619314/GAR 156,934 
MIXERS (ELECTRONICS) 

Effect of the quantum susceptance on the gain of super- 

conducting quasiparticle mixers. 

DE91012352/GAR 
MIXING 

Effects of External Forcing on Entrainment Ratio and 

Fiuid Composition in Turbulent Shear Layers. 

AD-A236 487/5/GAR 157,042 
MIXING LAYERS (FLUIDS) 

Pressure Control _ of Cryogenic Storage neene. 

N91-24460/8/GAR 54,731 
MIXING oye ANALYSIS 

CORMIX: An Expert System for Mixing Zone a 

PBO1-216300/6AR 155,707 
MIXTURES 

Ho age R2PI/tandem mass spectrometry for 

analysis in the quadrupole ion trap. 

DE91012500/GAR 154,560 

MK 56 MARINE LOCATION MARKER 
erformance Oriented Packaging Testing of Polystyrene 

Foam Container for MK 58 Marine Location Marker. 

AD-A236 996/5/GAR 157,002 
MOBILE POLLUTANT SOURCES 

New approaches to urban-scale transportation emissions 

modeling under a new Clean Air Act. 

DE91011838/GAR 155,364 
MOBILIZATION 

USTRANSCOM Reorganization. 

AD-A236 897/5/GAR 156,435 

Are the ‘Minute Men’ Fast Enough: A Historical Look at 

Pre- and Post-Mobilization Training. 

AD-A236 962/7/GAR 156,519 

a: Issues in the oe of Existing Conventional 

lh Speed Railroad Technologies to Mobilization. 

ye A237 044/3/GAR 56,446 
MODAFINIL 

Modafinil: The Unique Properties of a New Stimulant. 

AD-A236 950/2 156,225 


MODELS 


Inv 

NOT 28033) 4/GAR 
MODERNIZATION 

Politics of Modernizing Short-Range Nuclear Forces in 

West Germany. 

AD-A236 868/6/GAR 156,530 
MODULATORS 


Synchronous Chopper Mechanism for Use at Cryogenic 
Temperature. 


KW-94 VOL. 91, No. 20 


154,725 


154,788 


155,022 


Decoherence in a Simple System. 
157,504 


KEYWORD INDEX 


N91-24613/2/GAR 


MODULES 
Leen Analysis of Conceptual Goins for Gphs/Fpse 
lower Systems of 250 We and 500 W. 
NOT 191-24673/6/GAR 155,294 
Boeing Modules on the 


Survey of Results from the 
155,921 


157,622 


Mo00 iment on LDEF (Abstract Only). 
N91-2: /0/GAR 
MODULUS OF ELASTICITY 
Inelastic Deformation of Plate Panels. 
AD-A236 662/3/GAR 
MOESSBAUER EFFECT 
Cu(2) dynamical correlations in YBa2Cu3Ox studied b 
moessbauer spectroscopy on substituted (170)Yb(3+ ). 
DE91732912/GAR 155,888 
MOISTURE 
Effects of Freeze/Thaw Cycles on Bonded Joints and 
Composite Materials. 
N91-24164/6/GAR 154,185 
ae y- CONTENT 
ttmospheric Generation Apparatus. 
PATENT a 909 436 
MOISTURE GAGES 
Evaluation of chip passivation and coatings using special 
purpose assembly test chips and porous silicon moisture 


detectors. 
DE91011321/GAR 155,052 
er BEAM EPITAXY 
— S silicon on CoSi2(001)/Si(001). 
Beoto13 87/GAR 


MOLECULAR BEAMS 
High resolution Raman spectroscopy of complexes and 
clusters in molecular beams. Progress report. 
DE91012667/GAR 154,642 
MOLECULAR BIOLOGY 
Molecular Biology of the Photoregulation of Photosyn- 
thetic Light-Harvesting Complexes in Marine Dinoflagel- 


lates. 
AD-A236 623/5/GAR 156,949 
noeae §=S e hansenii: A Model System for Marine Mo- 


lecular Bio! 
AD-A236 966/8/GAR 156,951 


Molecular Biology of STLV-IIl and HTLV-IV. 
AD-A237 035/1/GAR 
MOLECULAR LATTICES 
Synthesis of a Self-Assembling Supramolecular Lattice. 
AD-A236 358/8/GAR 156,147 
MOLECULAR LINES 
ESR and Sean Studies of Self Assembled Oli- 


ered Monolayers on 
D-A236 472/7 154,598 


Soluble Oligoimide Molecular Lines Which Have Persist- 
ent ae ered and Poly(dianions). 
AD-A236 473/5 154,599 


a Rod Oligoimides Form Oriented Langmuir-Blodgett 


AD-ADG6 476/8 154,570 


MOLECULAR MODELS 
Annual Progress ay oe (17th) and 1992-97 Renewal 
Proposal Interactive hics for Molecular Studies. 
AD-A236 598/9/GAR 156,179 


MOLECULAR ORBITALS 
Mixed-Valence, Conjugated S: 
AD-A236 414/9 


MOLECULAR RELAXATION 
Etude dynamique du solvatochromisme et du transfert in- 
tramoleculaire d’electron dans les liquides polaires. 
(St of the dynamics of the solvatochromism and of 
the electron intramolecular transfer in polar liquids). 
DE91740761/GAR 154,653 
MOLECULAR STRUCTURE 

Mixed- oper Conjugated Semiquinones. 

AD-A236 414. 154,595 
— alias in Conjugated Anion Radicals. Solution 

ind Solid State Studies. 
AD. A236 428/9/GAR 154,596 
Synthesis, Structure, and Properties of +. urate Ni- 
trides Ca ,M= P,As,Sb,Bi,Ge,Sn, and Pb. 
AD- A236 589/8/GAR 154,571 
Synthesis, Structure, and Properties of a New Intermetal- 
lic Compound, Ca7Ni4Sn13. 
AD-A236 702/7/GAR 156,024 
Geometrical a of Interfacial Strength. 
AD-A236 712/6 
Distortion of Anti-Perovskite Nitride AsNCa3. 
ror A236 719/1/GAR 154,611 
igh resolution electron microscopy of grain boundaries. 

I 91010593/GAR 155,855 
Two dimensional NMR and NMR relaxation studies of 
coal structure. Final progress report, June 15, 1990- 


March 30, 
155, 156 


156,973 


155,798 


154,647 


156,212 





154,595 


154,610 


1991. 
DE91011275/GAR 


Structure and thermochemical kinetic studies of coal py- 
rolysis. Progress report for period ending February 28, 


1991. 
DE91011286/GAR 155,157 


Molecular Structure of Low Temperature Form of Tria- 

pty onyeyy Nitrate (TAGN). 

N91-24296/6/GAR 154,817 
MOLECULAR WEIGHT 

a aniline: Inter-Relationship between Ultra-Structure 


Properties. 
AD- A236 993/2/GAR 154,666 
Molecular weight determinations of biosolubilized coals. 
DE91012921/GAR 155,143 
MOLECULE-MOLECULE COLLISIONS 
pan J dissipation in chemical reactions on ultrafast 


scales. 
Dest 01 2342/ GAR 154,638 


MOLLUSKS 
ay and “Siete of the Bivalvia of the east- 


ern Pacific Ocea 
MiC-91-09535/GAR 156,952 


Guide Aa jd _. of a bi- 
valve ish depuration facility for soniich Columbia. 
MIC 03087/GAR 154,290 
MOLTEN CARBONATE FUEL CELLS 
Development of a 1 kW internal reforming MCFC stack. 
DE91778830/GAR 18. 
MOLTEN SALT WASTE GASIFICATION PROCESS 
Analysis of plutonium and uranium volatilities from mixed 
les in the molten salt processor. on 
156, 





wastes 
DE91012030/GAR 


po sang Rw molten salt compositions for bench-scale 
molten salt processor tests. 
DE91012110/GAR 156,861 
ag es 
surement of molybdenum mirror reflectivities. 
DES TOlas18/GAR 
Minerals Yearbook 1989: Molybdenum. 
PB91-214403/GAR 
MOLYBDENUM OXIDES 
Model ae oxidation studies using supported mono- 
metallic and heterobimetallic oxides. Progress report, 
fe wo 1990-July 31, 1991. 
1012144/GAR 154,636 
ry molyb- 


Synthesis and characterization of reduced tern 


157,380 


156,717 


a 
denum oxides and soluble copper (lil) alkoxide complex- 


es. 
DE91012679/GAR 


MOLYBDENUM SELENIDES 
Synthesis and properties of novel cluster phases. 


Progress r 
154,577 


155,872 


ogress report. 
DE91013006/GAR 


MOLYBDENUM SILICIDES 
ZrO2 reinforced-MoSi2 matrix composites. 
DE91013074/GAR 
MOMENT DISTRIBUTION 
Advances in Modelin 
the Second Moment 
N91-24525/8/GAR 
MOMENTUM 
Spin Bearing Retainer Design Optimization. 
N91-24615/7/GAR 156,777 
Multi-Dimensional aie and Complex Momentum. 
N91-24868/2/GAR 157,502 
Tunnelling from Non-Localised Initial States. 
N91-24869/0/GAR 
MOMENTUM THEORY 
Multi-Dimensional Tunnelling and Complex Momentum. 
N91-24868/2/GAR 15. 
MONITOR VESSEL 
USS MONITOR Survey: 3-D Sonar and Navigation Proc- 


aD Ay 
AD-A236 403/2/GAR 154,977 


MONITORED RETRIEVABLE STORAGE 
Determination of cost effective waste management 
system receipt rates. 
DE91012924/GAR 156,873 


Standard contract’s Delivery Commitment Schedule proc- 


ess. 

DE91013713/GAR 156,883 
MONITORS 

Evaluation of Mine Safety 


Vv Monitor, Prototypes MSA 16-72, MSA 17-72, and 
MSA 18-72 


8-72. 
AD-A236 761/3/GAR 157,000 
Overview of the Instrumentation Program (Abstract Only). 
N91-24318/8/GAR 154,82, 
Chemical and Biological Warfare: Detection and Warning 
Systems. June 1981-September 1991 (Citations from the 
1S —— 
PB91-800623/GAR 156,331 


MONMOUTH COUNTY (NEW JERSEY) 
Superfund Record of Decision (EPA Region 2): Lone Pine 
Landiill, Freehold Township, Monmouth County, NJ. 
ind Remedial Action), September 1990. wneee 
155, 


155,943 


the Pressure Correlation Terms in 
quations. 
157,066 


157,503 


liance (MSA) Passive Fuel 


( 

PB91-921430/GAR 
MONOCHROMATORS 

Development of nanovolt-resolution x-ray diffraction using 


resonant nuclear scattering. 
DE91012217/GAR 154,587 





—a ANTIBODIES 
e Speohe 6 of —_ Venom Phospholipases A2 
lonoc! Antibodies. 


AD-AZIG 989/0 156,205 

Positron emission eS imaging of ery usi 

a ress pos | April 1 Soe 

Ob91012997/GAR 156,169 
MONOPROPELLANTS 


Monopropellant Hydrazine Spacecraft Propulsion S 
— Years =s Safe, Reliable, Flexible ‘and Predict. 


le Performa 
NO1-24268/5/GAR 
MONTCLAIR (NEW JERSEY) 
Superfund Record of Decision (EPA Region 2): Mont- 
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Accident Vulnerabilities. Final Report. 

NUREG-1407F/GAR 156,926 
NUCLEAR PROTEINS 

Diagnostic Potential of a Baculovirus-Expressed Nucleo- 

capsid Protein for Hantaviruses. 

AD-A236 918/9 156,182 
NUCLEAR REACTIONS 

Theoretical nuclear reaction and structure studies using 

hyperons and photons. Progress report, January 1990- 

December 1990. 

DE91012938/GAR 157,323 

Recent advances in utilization of the R-matrix parameters 

for reactor application: 

DE91013406/GAR 156,940 

Radioactivities of Long Duration Exposure Facility (DEF) 

Materials: Ba: or Bonanzas (Abstract Only). 

N91-24984/7/: 154,335 

Charged caieah ie Studies on the Surface of 

LDEF Spacecraft (Abstract Only). 

N91-24987/0/GAR 157,547 
NUCLEAR REACTOR SAFETY 

Regulatory and Technical Reports (Abstract Index Jour- 

nal). Compilation for First Quarter 1991, January-March. 


OAK RIDGE RESERVATION 


NUREG-0304-V16-N1/GAR 156,922 
Indexes to Nuclear Regulatory Commission Issuances, 


J s 1991. 
NUREG-0750-V33-IND1 nen 156,924 


issuances, April 1991. 


Nuclear Ri Commission 
NUREG-0750-V33-N4/GAR 156,925 


NUCLEAR STRUCTURE 
hyperons “leou report, January 1 
December 1990. 
DE91012938/GAR 157,323 
NUCLEAR WEAPONS 


How Have Nuclear Weapons Affected the mana 
between the United States and the Soviet Ui 
AD-A236 432/1/GAR 154,407 


Triad: A Viable Entity for the 1990. 
AD-A236 815/7/GAR 156,529 


Politics of Modernizing Short-Range Nuclear Forces in 
West Germany. 
AD-A236 868/6/GAR 156,530 
Estimating probability of nuclear weapon proliferation. 
Volume 1, A oe assessment method. 
DE91012705/GA 156,808 
Estimating probability of nuclear weapon proliferation. 
Volume 2, technology base considerations. 
DE91012706/GAR 156,809 
Review of the Department of Energy's Inertial Confine- 
ment Fusion ft 
DE91013201/GAR 156,797 
Impact of a reduced nuclear weapons stockpile on strate- 
BeE91013304/GAR 156,532 
lsotopic ratios of actinides used in British nuclear trials at 
inga and Emu. 
DE91618695/GAR 155,488 


NUCLEATION 


Production of from Lunar limenite. 
N91-24367/5/G. 157,602 


ogee bo Glass-Ceramics from Lunar Resources. 
N91-2: /8/GAR 155,905 


NUCLEON-NUCLEON INTERACTIONS 


Nucleon-nucleon measurements at LAMPF. 
DE91013371/GAR 157,399 


Weighted particle method for solving the Boltzmann 
DE91732892/GAR 157,460 


Boltzmann-Langevin equation and its application to inter- 
mediate mass ment production. 
DE91732833/GAI 157,461 


pproen mesiques dans le milieu nucleaire. (Meson fields 


poe ke 
DE91740745/GAR 157,481 
NULL STEERING 
Null-Steering Performance Degradation Due to Sensor 
Element Position Errors. 
AD-A236 566/6/GAR 154,979 
aa oe ANALYSIS 


ition of Turbulent Flame Sheets. 
R 154,700 


‘ZLIB’: A numerical library for differential algebra (A 
user’s guide for Version 1.0). 
DE91012552/GAR 157,282 
Increased Heat bec alle to a Cylindrical —— Edge 
Due to Spanwise Variations in the Freestream 
N91 24959/2/GAR 155,951 
Semiannual Ri , 1 October 1990 - 31 March 1991. 
N91-24746/0/GAR 156,105 
Institute for Computational Mechanics in Propulsion 
(ICOMP). 
N91-24818/7/GAR 156,107 
NUMERICAL STABILITY 
L sub 1 Finite Element Method for Pure Convection Prob- 
lems. 
N91-24817/9/GAR 156, 106 


NURSERIES 
Ponderosa and ee es See 
Varies with Lift Date Cultural Practices in Idaho Nurs- 


PBo1 -216044/GAR 156,582 


NURSES 
National Nursing: Recruitment and Retention Challenge 


for the Army. 
AD-A236 683/9/GAR 156,538 


NUTRITION 
— the — dimension in nutrition sciences, 
‘oindustries, and international agricultural research. 
Mic-91-03901/GAR 154,526 
O RING SEALS 
O-Ring Gasket Test Fixture. 
PATENT-5 000 033 
OAK RIDGE RESERVATION 
in and procurement history of Hanford Engineer 
Works and Clinton semi-works. Volume 2. 
DE91012092/GAR 156,941 
KW-99 


October 15, 1991 


Numerical Inv 
AD-A236 650/8/ 


155,780 





OBESITY 
Anthropometric Reference Data and Prevalence of Over- 
= it, United States, 1976-80. 
PB91-213033/GAR 155,757 


Anthropometric Data and Prevalence of Overweight for 

Hispanics: 1 i 

PB91-213934/GAR 155,759 
OBSTACLE AVOIDANCE 

Method and Apparatus for Configuration Control of Re- 

dundant Robots. 

PATENT-4 999 553 155,793 
OCCUPATIONAL SAFETY 

Evaluation of P-101 course “Orientation to Occupational 

—- pao in DOE” taught in Richland, Washing- 


, 1991-April 12, 1991. 
Deb 18132 13281/GAR 


OCCUPATIONAL SAFETY AND HEALTH 
Health and environmental effects document for oil shale, 


1981. 
DE90004321/GAR 155,714 


Environmental, health and safety issues associated with 
the manufacture and use of II-VI photovoltaic devices. 
DE91013971/GAR 155,422 


on report of the Joint Steering Committee on Hazard- 
Og in the Workplace, December 1, 1987 to 


Mar ch 31, 1990. 
MIC-91-03651/GAR 155,424 


Health Hazard Evaluation Report HETA 87-352-2097, 
International Association of Fire Fighters, Anaheim, Cali- 


fornia. 

PB91-212415/GAR 156,250 
—_ Hazard Evaluation Report HETA 87-392-2099, 

oral Systems Group, Akron, Ohio. 

PBOT-212423/GAR 156,251 
Health Hazard Evaluation Report HETA 88-344-2092, 
Shoprite Supermarkets, New Jersey-New York. 
PB91-212431/GAR 156,252 


Health Hazard Evaluation Report HETA 90-390-2065 and 
MHETA 86-012-2065, R. T. Vanderbilt Company, Gouver- 
neur, New York and NIOSH Comments to OSHA on 
Penge 4 in the ew of Tremolite Dust Sam- 


oo thy a lorphology’. 
Bor e12514s AR 155,429 


Health Hazard Evaluation Report HETA 91-023-2096, 
Tully Sculpting, Niwot, Colorado. 

PB91-212555/GAR 156,254 
Health Hazard Evaluation Report HETA 89-183-2101, 
Andrew Jackson Junior High School, Cross Lanes, West 


Virginia. 

PB91-212571/GAR 156,255 
Health Hazard Evaluation Report HETA 89-170-2100, 
Northwest Vocational School, Cincinnati, Ohio. 
PB91-212605/GAR 156,256 
Health Hazard Evaluation Report HETA 89-116-2094, 
Westinghouse Electric Corporation, Bloomington, Indiana. 
PB91-212613/GAR 156,257 
In-Depth Survey Report: Evaluation of a Custom Fabricat- 
ed Negative Air Glove en —- the Removal of Asbes- 
tos-Containing Pipe Lagging, University of Massachu- 

setts, Amherst, MA. 
PB91-21 26477 GAR 155,430 


NIOSH Testimony to DOL on Occupational Safety and 
Health Administration’ 's Proposed Rule on Occupational 
to 1,3-Butadi by R. W. Niemeier, January 


PB91-212654/GAR 155,431 
Industrial Hygiene Survey Report of General Electric 
Company, Albuquerque, New Mexico, April 18-24, 1989. 
PB91-212662/GAR 155,432 
NIOSH Comments to EPA on Radiofrequency Radiation 
by J. D. Millar, December 5, 1986. 

PB91-212670/GAR 155,433 
NIOSH Comments to DOL on Formaldehyde by R. A. 
Lemen, August 14, 1986. 

PB91-21 /GAR 155,434 


Fatal Accident Circumstances and Epidemiology (FACE) 
Anand Grain Elevator Leadman Suffocates After Being 

po ogre in Shelled Corn Inside Silo, April 5, 1989. 
PB91-212704/GAR 56,258 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Sheet Metal Mechanic Dies Following a 22-Foot 
Fall through a Roof Opening, December 20, 1988. 

PB91-212738/GAR 56,259 


Fatal Accident Circumstances and Epidemiology (FACE) 

ey Apprentice Lineman Electrocuted While Upgrad- 
a Power Distribution System, March 6, 1989. 

BI 91-212746/GAR 156,260 


Fatal Accident Circumstances and Epidemiology (FACE) 

— Construction Worker Dies in 36-Foot Fall at Con- 
n Site, January 18, 1989. 

PBO1-212776/GAR 156,261 

Fatal Accident Circumstances and ng en | (FACE) 

R : Cement Finisher Dies After 160-Fi all from 

Scaff old, December 19, 1988. 

PB91-21 12811/GAR 

— Accident Circumstances and Epidemiol 
: Service Operations Technician Dies her Con- 

tach ing '7680-Volt Switch, May 13, 1989. 

PB91-212829/GAR 156,263 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Caulking Mechanic Dies in Fall When Scaffold 
Fails, March 15, 1989. 
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156,244 





156,262 
ly (FACE) 


KEYWORD INDEX 


PB91-212837/GAR 156,264 


Fatal Accident Circumstances and Epidemiology (FACE) 
ed Two Farm Laborers Die in Oxygen-Deficient 
Manure Pit, June 26, 1989. 

PB91.212845/GAR 156,265 
(FACE) 
Li 


Fatal Accident Circumstances and Epidemiol 
; Journeyman Electrician — en Lock- 
PB9t-212852/GAR 156,266 


Attempt Fails, December 17, 
Fatal Accident Circumstances and yee 4 (FACE) 
Report: Maintenance Mechanic uted While 
Touching Damaged Power Cord, December 22, 1988. 

PB91-212860/GAR 156,267 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrical Foreman and Groundman Electrocuted 
When Guy Wire Contacts 13,200-Volt Power Line, Octo- 
ber 12, 1988. 

PB91-212878/GAR 156,268 
NIOSH Testimony to DOL on the Occupational Safety 
and Health Administration’s Proposed Rule on Accredita- 
tion of Ney! Programs for Hazardous Waste Oper- 


ations by B. D. Hardin, January 29, 1991. 
PB91- 212886/GAR 155,435 


NIOSH Comments to DOL on the Occupational Safety 
and Health Administration Notice of Proposed Rulemak- 
ing on Accreditation of Training Programs for Hazardous 
Waste Operations by J. D. Millar, April 1, 1991. 

PB91-212894/GAR 155,436 


NIOSH Comments to DOL on Grain Handling Facilities by 
R. W. Niemeier, March 18, 1991. 
PB91-212902/GAR 156,269 
NIOSH Testimony to DOL on the Occupational Safety 
ng Health Administration’s Notice of Proposed Rulemak- 
on Occupant Protection in Motor Vehicles by J. D. 
Mi lar, January 8, 1991. 
PB91-213132/GAR 156,270 
y on the Occupational 


NIOSH C and Testi 

Safety and Health Administration’s Notice of Proposed 
Rulemaking on Occupant Protection in Motor Vehicles by 
J. D. Millar, December 14, 1990. 

PB91-213140/GAR 156,271 


NIOSH Comments to DOL on the Occupational Safety 
and Health Administration’s Notice of Proposed Rulemak- 
ing on Occupant Protection in Motor Vehicles by J. D. 
Millar, April 8, 1991. 
PB91-213157/GAR. 156,272 


EPA's Indoor Air Quality and Work Environment Survey: 
Relationships of Employees’ Self-Reported Health Symp- 
toms with Direct Indoor Air Quality Measurements. 

PB91-213579/GAR 155,437 


Field Standard ore Procedures for Establishing 
Work Zones (F.S.O.P 
PB91-213827/GAR 155,442 





Field Standard Spas is eee for Preparation of a 


Site Safety Plan 
PB91-213835/GAR 155,443 


Se Standard Operating Procedures for Air Surveillance 
lo. 8. 


P801-219840/GAR 155,444 


Field Standard Operating Procedures for the Decontami- 
nation of Response Personnel F.S.O.P. No. 7. 
PB91-213850/GAR 155,445 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Laborer Electrocuted When He Contacts 4160- 
Volt Power Line on Rooftop, June 1, 1989. 

PB91-217216/GAR 156,274 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Distribution Line Technician Electrocuted by Con- 
ductor in Contact with 7200-Volt Power Line, April 20, 


1989. 

PB91-217224/GAR 156,275 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Ironworker Dies in Fall from a Warehouse under 
Construction, April 29, 1989. 

PB91-217232/GAR 156,276 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrician’s Helper Falls to His Death through a 
Skylight, April 18, 1989. 

PB91-217240/GAR 156,277 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Apprentice Lineman Dies After Contacting 7200- 
Volt Primary Wire, May 2, 1989. 

PB91-217257/GAR 156,278 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Painter Dies from Burns Received from Explosion 
Inside Tank, May 16, 1989. 

PB91-217265/GAR 156,279 
Fatal Accident Circumstances and Epidemiol (FACE) 
Report: Stucco Mason Dies in Fall from Scaffold, April 


21, 1989. 
PB91-217273/GAR 156,280 
Priority for Health and Safety Requirements, Especially 
Medical Surveillance Requirements, for EPA Employees 
Who Support Programs. 
PB91-921346/GAR 155,455 
OCEAN BOTTOM TOPOGRAPHY 
Flow Over Finite Isolated Topography. 
AD-A236 926/2/GAR 
OCEAN CIRCULATION 
Integration of Circulation Data in the Beaufort Sea. Final 
Report. Appendix A. Plotted Output by Year. Appendix B. 


156,964 


Part B. Part 1. Computed Results by Year. Appendix B. 

Part 2. Computed Results by Year. 

PB91-210682/GAR 156,966 
OCEAN CURRENTS 

—— of Physical Oceanographic Studies in the 


Seas Around Taiwan. 

AD AZSE 6 602/9/GAR 156,959 
ee of Boundary Layer Modification during 
GUFMEX. 


AD-A236 744/9 154,343 


OCEAN DUMPING 
Chemical and Biological Warfare: Protection, Decontami- 
nation, and Disposal. January 1983-September 1991 (Ci- 
tations from the NTIS Database). 
PB91-800730/GAR 156,333 
OCEAN MODELS 
Studies of the Arctic Ice Cover and Upper Ocean with a 
Coupled Ice-Ocean Model. 
AD-A236 747/2 156,987 
Flow Over Finite Isolated Topography. 
AD-A236 926/2/GAR 
OCEAN SURFACE 
Comparative Study of Two Recent E 
— Designed to Process Sea-Surface Temperature 


AD. A296 783/7 156,988 


System and Method for Measuring Ocean Surface Cur- 

rents at Locations Remote from Land Masses Using Syn- 

thetic Aperture Radar. 

PATENT-4 990 922 156,965 
OCEAN SURVEILLANCE 

VP Readiness System: Correlating Resources to Perform- 


ance. 
AD-A236 531/0/GAR 156,453 
OCEAN THERMAL POWER PLANTS 
Biofouling and corrosion research for marine heat ex- 
changers. 
DE90001432/GAR 155,268 
OCEAN WAVES 
Alaska Wave Data Index. 
AD-A236 635/9/GAR 156,961 
Detection and Characterization of Deep Water Wave 
Breaking Using Moderate Incidence Angle Microwave 
Backscatter from the Sea Surface. 
AD-A236 732/4/GAR 156,962 
OCEANIC CIRCULATION 
Distribution of some chemical elements between dis- 
= and — phases in the ocean. Progress 
report, 1 May 1988-30 Apr 1991. 
DE91013294/GAR 155,679 
OCEANOGRAPHIC DATA 
Outer Continental Shelf Environmental Assessment Pro- 
ram. Final Reports of Principal Investigators. Volume 73. 
'B91-204917/GAR 156,991 
OCKELBO VIRUS 
Effect of Environmental Temperature on the Vector Com- 
petence of ‘Aedes aegypti’ and ‘Ae. taeniorhynchus’ for 
Ockelbo Virus. 
AD-A236 953/6 156,165 
OFF-GAS SYSTEMS 
Some observations concerning the chemistry of the 
Purex vessel vent silver reactor. 
DE90001660/GAR 155,461 


Analysis of samples from the Purex vessel vent silver re- 
actor. 

DE90001661/GAR 155,462 
Observations on the structural design and analysis of a 
piping system. 

DE91011834/GAR 156,928 
— _ processing of mixed wastes with offgas con- 


densat 
155,372 


156,964 


e-Detection Algo- 


DESC 01 13518/GAR 


OFFICE BUILDINGS 
Variable Air Volume System Design Guide. 
PB91-216655/GAR 154,474 


OFFICE OF EMERGENCY AND REMEDIAL RESPONSE 
CERCLA Compliance with Other Environmental Statutes. 
PB91-214098/GAR 155,579 


OFFICE OF MANAGEMENT AND BUDGET 
Mid-Session Review of the Budget, July 15, 1991. 
PB91-204750/GAR 54,522 


OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE 
PRP Search io fone Guidance for Sites in the Su- 
perfund Remedial Program. 

PB91-139162/GAR 155,558 


Off-Site Policy: RFA or Equivalent Investigation Require- 
ment at RCRA Treatment and Storage Facilities. 
PB91-139295/GAR 155,559 


on. on Landowner Liability under Section 107(a)(1) 

CER' De Minimis Settlements under Section 

Teatgyin) ‘of CERCLA, and Settlements with Prospec- 

tive Purchasers of Contaminated Property. eau 
155, 


PB91-139444/GAR 
Model _ ation se sant for CERCLA Sections 106 and 
107 and RCRA Section 7003. 

155,561 


PB91- 139481 /GAR 





Performance of Risk Assessments in Remedial Investiga- 
| tne me eo Studies oe Conducted by Potentially 


Responsibl 

PB91- 130493/GAR | 158,562 
Guidance on Applicability of EPA Order 3500.1 to 
CERCLA Staff. 
PB91-139642/GAR 155,563 
Endangerment Assessment Guidance. 
PB91-139675/GAR 

Interim Final Corrective Action Plan. 
PB91-139873/GAR 158,566 


RCRA Policies on Ground-Water Quality at Closure. 
PB91-139923/GAR 55,567 


map Conservation and Recovery Act Loss of Interim 
Status Enforcement Strategy. 
PBST *139931 /GAR 155,568 


Pas een of the Final Waste Oil Interim Enforcement 
Guidance Document. 

PB91- 140202/GAR 155,569 
Written Demand for CERCLA Cost Recovery. 
PB91-204628/GAR 155,571 


Policy Towards Owners of Residential Property at Super- 


les. 
PB91-205476/GAR 155,573 


Removal Program Priorities. 
PB91-205484/GAR 155,574 


Implementation of the Decentralized Contractor Perform- 

ance Evaluation and Award Fee Process for Selected 

Remedial Program Contracts. 

PB91-205492/GAR 155,575 

See Guidance on Performing Risk Assessments 

medial Investigation/ Feasibility Studies (RVFSs), 

Conducted by Potentially Responsible Parties (PRPs 

PB91-205526/GAR 155,576 


Field Standard ewe Procedures for Establishing 
Work Zones (F.S.O.P. 6). 
155,442 


PB91-213827/GAR 
Field Standard O) rings ee for Preparation of a 
Pp 
155,443 


Site Safety Plan 

PB91-213835/GAR 
Field Standard Operating Procedures for Air Surveillance 
F.S.O.P. No. 8. 
PB91-213843/GAR 155,444 
Field Standard Operating Procedures + A Decontami- 
nation of Response Personnel F.S.O.P. 

PB91-213850/GAR 155,445 


Memorandum of Understanding between the Federal 
Emergency — vy Heloca and EPA for the — 
por o> of Cl tion Activities under 

0 (CERCLA) 9208.5 
PBS. 214072/GAR 155,578 


Guidance for Coordinating ATSDR Health Assessment 
Activities with the Superfund Remedial Process. 
PB91-214080/GAR 155,446 


Superfund LDR Guide No. 7. Determining When Land 
Disposal Restrictions (LDRs) Are Relevant and Appropri- 
ate to CERCLA Response Actions. 

PB91-214122/GAR 155,580 


Political Subdivision-Lead for Remedial Response. 
PB91-214148/GAR 155,581 


Flexibility 2 the FY 1988 Superfund Regional Extramural 
lan. 


cas 
PB91-2141 55/GAR 155,582 


Assurance of Hazardous Waste Capacity, Guidance to 
State Officials. Assistance in Fulfilling the Requirements 
of CERCLA 104(c)(9). 

PB91-214171/GAR 155,583 
Establishing a ee Pipeline. 

PB91-214189/GAR 158,584 
Risk Assessment in Superfund: A Primer. First Edition, 
September 1990. 

PB91-214197/GAR 155,585 
Consideration of RCRA Requirements in Performing 
CERCLA Responses at Mining Waste Sites. 
PB91-214205/GAR 158,586 
Recommendations for Ground Water Remediation at the 
Millcreek, Pennsylvania Site. 

PB91-214213/GAR 155,701 
Role of Expedited Response Actions under SARA. 
PB91-214221/GAR 155,587 
Regional Pre-Remedial Program Objectives for FY 89 
and First Quarter of FY 90. 

PB91-214239/GAR 155,588 
Model Program for Removal Site File Management. 
PB91-214247/GAR 158,589 


Technical Assistance Grants Program Activities Prior to 
the Issuance of the Interim Final Rule. 
PB91-214254/GAR 155,590 


FY 1987 Superfund Comprehensive Accomplishments 
Plan. 

PB91-214262/GAR 155,591 
40 CFR Part 35 Subpart O, Coc ive Ag and 
Superfund State Contracts for Superfund Response Ac- 
tions. 

PB91-214270/GAR 155,592 


Required Use of the Removal Cost Management System 
for All Removal Actions. 


155,565 
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PB91-214288/GAR 


User’s Guide to the Contract Laboratory Program. 
PB91-214296/GAR 155,594 


Interim Final Guidance on Indian Involvement in the Su- 
= ge Program. 

'B91-214304/GAR 155,595 
Interim Guidance on Superfund Selection of Rennes os 
PB91-214940/GAR 


OERR Organizational Conflict of Interest Review and Ap- 
proval he ng ol ee Management Review: Rec- 
ommendation No. 46C). 

PB91-214957/GAR 155,597 


ARCS Work a ment Management: Field Guide. 

PB91-214965/G. 155,598 
Land Disposal Restrictions as Relevant and iate 
— for CERCLA Contaminated il and 
PBO1-214973/GAR 155,599 


RI/FS Streamlining. 
PB91-214981/GA 


Data Handling for CERCLIS. 
PB91-214999/GAI 155,601 


Implementation Strategy for Reauthorized Superfund: 
Short Term Priorities for Action. 

PB91-215004/GAR 155,602 
Interim Guidance on Technical Assistance Grants. 
pi a 

Guidance for Organizing ARCS Contract Files. 
PBOT 218020/GAR te 

Pre-Remedial Strat for Implementing SARA. 
PB91-215038/GAR — “ - 


155,593 
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55,603 
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155,605 





Site-Specific C ing for R 
PB91-215053/GAR 
Guidance on Preparing Superfund Deci: 
The Proposed Plan, The Record of Decision, Explanation 
of be rag Differences, The Record 
Amendme: 
PB91- 921265/GAR 155,613 


Innovative Methods to | Public Invc it in Su- 

und Community Relations Pod my Management 
leview Recommendation No. 43.A). 

PB91-921344/GAR 155,614 


Minimizing Problems Caused by Staff Turnover (Super- 
fund Management Review: Recommendation No. 43, M, 


N, O). 

PB91-921345/GAR 158,615 

Priority for Health and Safety eng ary Pom am 
lor EPA 


Medical Sur 
OSWER Programs. 


155,606 








Who Support 
PB91-921346/GAR 158,455 


EPA/U.S. Army Corps of Engineers Payment Process, 
Direct Cite/Revised Reimbursement Methods. 
PB91-921347/GAR 155,616 


CERCLIS Listing. 
PB91-921348/GAR 155,617 


Superfund Docket Operations Manual for Rulemaking Ac- 


PB91-921349/GAR 156,618 
= to yo a an No Action, Interim Action, 


ind Conti Remedy R 
PB91- 9213! GAR 155,619 


Guide to Addressing Pre-ROD and Post-ROD on™ 
PBO1-921951/GAR° 155,620 


Guidance on ee Soil Lead Cleanup 
Levels at Superfund — to Interim Guid- 
ance on Establishing Son ‘Lead leanup Levels at Super- 
fund Sites. 
PB91-921352/GAR 155,621 


Superfund Overview Fact Sheet Package. 
PB91-921353/GAR 158,622 


py Fact Sheet. Superfund Progress: Environ- 
ital Indicators. 


PBST. 921354/GAR 155,623 


Real Estate Acquisition Procedures for USACE Proane 
PB91-921355/GAR 


Guide to Pump and Treat Groundwater namaiatien 
i 


Technology. 
PB91-921356/GAR 158,713 


EPA Sa of Remedial Designs and Remedial Ac- 
tions Performed by PRPs. 
PB91-921357/GA\ 158,625 


OFFICE OF SOLID WASTES AND EMERGENCY 
RESPONSE 


Interim 


CERCLA Implementation of the Training Requirements of 
3500.1. Inspector Training. 
PB91-139659/GAR 155,564 
OFFICER PERSONNEL 
Military Professionalism: The Army Officer of the 90s. 
AD-A236 906/4/GAR 156,511 
Analysis of the Relative Productivity of Officers from Dif- 
ferent Accession Sources. 
AD-A236 910/6/GAR 156,437 
OFFSHORE OPERATIONS 
Profile of the Danish offshore industry. 
DE91792996/GAR 
OFFSHORE PLATFORMS 
Effect of process parameters on hardness and toughness 
of EB welds for offshore structures. 


156,685 


ON-LINE MEASUREMENT SYSTEMS 


DE91790790/GAR 
OFFSHORE SITES 
Reflection seismic coverage of onshore and offshore 


New Brunswick, 1 
MIC-91-03576/GAR 156,631 


OFFSHORE STRUCTURES 
Fatigue in Offshore Structures. 
PB91-209684/GAR 

OGDEN (UTAH) 
Superfund Record of be Unt 2 We R 

lense Depot —_ init yh 

UT. (First Remedial Action), September 1990. 
PB91-921480/GAR 


OIL BURNERS 


156,995 


156,996 


8): Ogden 
, Ogden, 


155,658 


of the 1990 oil heat technology conference 


and . 
DE91012127/GAR 158,298 
OIL POLLUTION 


i Spill. A Report to the President. 


Exxon Valdez Oil 
PB91-213819/GAR 155,697 


iodeterioration Oil = — 


Bi 

1991 (Citations 

PeO1 S07 A/G 155,711 
OIL POLLUTION 
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ture Heat Pipe Experiment Package (HEPP) (Abstract 


Only). 

N91-25065/4/GAR 157,585 
PHASED ARRAYS 

Megasodar Experiment. 

N91-24169/5/GAR 156,776 

Effects of Space Environment on Space-Based Radar 

Phased-Array Antenna: Status and Preliminary Observa- 

tions (Abstract Only). 

N91-25083/7/GAR 
PHENOLS 

Molecular r inition of enantiomeric hydrocarbons by 

liquid functionalized cyclodextrins: A new approach for 

hemical research. Progress report. 
E91012902/GAR 154,643 
In vivo and In vitro Structure-Dosimetry-Activity Relation- 
ships of Substituted Phenols in Developmental Toxicity 


Assays. 
PB91-213645/GAR 
PHERMEX ACCELERATOR 


Upgrade of the PHERMEX accelerator: 
DE91013039/GAR 


PHILIPPINES 
Bases in the ree A Foreign Policy Paradox. 
AD-A236 492/5/ 154,408 


ty oe Communist Insurgency and Implications for 


ing. 
AD-A236 546/8/GAR 154,410 


Philippine Insurgencies and the U.S. Response. 
AD-A236 583/1/GAR 


PHOSPHOLIPASE A 
cape Mapping of Snake Venom irene A2 
with Pseudexin Monoclonal Antibodie: 
AD-A236 989/0 156,205 


PHOSPHORS 
eat phosphors for remote thermographic applica- 
ons. 
oy 011082/GAR 154,630 


Development of sensors for ceramic components in ad- 
vanced propulsion systems. 
DE91011215/GAR 155,858 


Method “ Laser Discrimination Using Stimulated Lumi- 
nescenci 
154,993 


157,595 


156,311 


157,340 


154,448 


PATENT.4 947 465 


PHOTOCHEMICAL REACTIONS 
Dynamics of charge-transfer excited states relevant to 
photochemical energy conversion. Progress report, June 
1989-March 1990. 
DE91012669/GAR 154,589 


Mechanisms of proton pumping in bacteriorhodopsin. 
Progress report. 

DE91013014/GAR 156,215 
Innovative Techniques for the Production of Energetic 
Radicals for Lunar Materials Processing Including Photo- 


a Via Concentrated Solar Energy. 
91-24370/9/GAR 157,605 


Heterogeneous Photocatalytic Oxidation of Atmospheric 
Trace Contaminants. 
N91-24685/0/GAR 154,592 


Procedures for the Preparation of Emission Inventories 

for Carbon Monoxide and Precursors of Ozone. Volume 

2. Emission Inventory Requirements for Photochemical 

Air Quality Simulation Models. 

PB91-216176/GAR 155,408 

Photochemical Fate of Agrochemicals in Natural Waters. 

PB91-216226/GAR 155,703 
PHOTOELECTROCHEMICAL DEVICES 

sey, sok were Photocatalytic Oxidation of Atmospheric 

Traci ntaminants. 

N91-24685/0/GAR 154,592 
PHOTOGRAPHS 

Debris/ice/TPS Assessment and Photographic Analysis 

for Shuttle Mission STS-39. 

N91-24221/4/GAR 157,639 
PHOTOIONIZATION 

Ultrafast Laser Techniques. 


AD-A236 688/8/GAR 
PHOTOMETERS 

Method of Laser Discrimination Using Stimulated Lumi- 

nescence. 

PATENT-4 947 465 154,993 
PHOTOMULTIPLIERS 

Etude d’un multiplicateur a galettes de microcanaux a 

gain eleve et presentant de tres faibles fluctuations sta- 


tistiques de gain. (Study of a high gain microchannel 
oe) photomultiplier having low statistical gain fluctua- 
tions). 
DE91740597/GAR 
PHOTON COMPUTED TOMOGRAPHY 
X-ray Tom hic Microscopy (XTM). 
DE91011930/GAR 
PHOTON TRANSPORT 
Perturbed environment assessments for space vehicles. 
DE91012630/GAR 56,807 
PHOTONICS 
Simulation of planar integrated photonics devices with 
the LLNL time- domain finite-difference code suite. 
DE91011929/GAR 155,035 
PHOTONUCLEAR REACTIONS 
Theoretical nuclear reaction and structure studies using 
hyperons = photons. Progress report, January 1990- 
December 1 
DEo1012008/GAR 157,323 
Unified Formalism for gamma gamma yields Meson and 
psi yields gamma X with Possible Tests for Hybrid and 
Gluonic Hadrons. 
PB91-208975/GAR 157,506 
PHOTOOXIDATION 
oe eneous Photocatalytic Oxidation of Atmospheric 
Tra ntaminants. 
NOW. 24685/0/GAR 154,592 
PHOTOPRODUCTION 
Photoproduction on neutrons via the inverse reaction or 
Cebaf at LAMPF. 
DE91740744/GAR 
PHOTOSYNTHETIC MEMBRANES 
Regulation of photosynthetic membrane components in 
cyanobacteria. Annual report. 
DE91012639/GAR 156,213 
Regulation of photosynthetic membrane components in 
cyanobacteria. 
DE91012713/GAR 156,214 
Mechanisms of proton pumping in bacteriorhodopsin. 
Progress report. 
DE91013014/GAR 156,215 
PHOTOVOLTAGE 


Surface Photovoltage of Ag on Si(111)-7X7 by Scanning 
Tunneling Microscopy. 
155,061 


154,607 


157,473 


154,674 


157,480 


AD-A236 971/8/GA 


PHOTOVOLTAIC CELLS 
Polycrystalline thin film photovoltaic technology. 
DE91002136/GAR 155,924 


Photovoltaic Subcontract Program, FY 1990. Annual 
report. 
DES! 002149/GAR 155,326 


Modeli ion of accidentally re- 
leased heavy gases as aoe cell manufacturing 


facilities. 
155,374 





DE91 of 3530/GAR 


Environmental, health and safety issues associated with 

the manufacture and use of II-VI photovoltaic devices. 

DE91013971/GAR 155,422 
PHOTOVOLTAIC EFFECT 

Ultrafast Time Resolution in Scanned Probe Microsco- 

pies: Surface Photovoltage on Si(111)-(7 x 7). 

AD-A236 789/4 157,142 

Scanning Tunneling Microscopy of Photoexcited Carriers 

at the Si(001) Surface. 

AD-A236 791/0 154,615 

Surface Photovoltage of Ag on Si(111)-7X7 by Scanning 

Tunneling Microsco) rey 

AD-A236 971/8/GA 
PHOTOVOLTAIC POWER GENERATION 

Remote residential photovoltaic systems in British Colum- 

bia: A study. 

MIC-91-03581/GAR 155,293 
PHOTOVOLTAIC POWER SUPPLIES 

Invertoren voor netkoppeling van kleine pv-systemen. (In- 

verters for grid coupling of small photovoltaic systems). 

DE91778878/GAR 155,333 

Coe program for the performance evaluation of 


ium power point trackers. 
DE917 778879/GAR 155,334 


Sappemt for testing of maximum power point trackers 
ariable, programmable conditions. 
DeSt 778880/ GAR 158,335 


PHTHALATES 
Respirator Filter Efficiency Comparison of Dioctyl Phthal- 
ate (DOP) and Hitec (Trade Name) 164. 
PB91-212464/GAR 156,253 


155,061 





PHYSICAL CHEMICAL TREATMENT 
Effect of moderate coal cleaning on microbial removal of 
organic sulfur. Technical report, September 1, 1990-No- 


vember 30, 1 
DE91010502/GAR 155,155 
Removal of soluble toxic metals from water. 
DE91012536/GAR 155,675 
Effect of moderate coal cleaning on microbial removal of 
2 sulfur. — technical — December 1, 


28, 1991 
DE91014051/GAR 155,223 
PHYSICAL CHEMISTRY 
= Technol Programs semiannual ress 
, October 1 1986-March. 1989. _ 
DES 91013874/GAR 156,884 
PHYSICAL aor 
Reports of Survey and Line of Duty Determinations. 
AD-A236 663/1/GAR 156,414 
Properties of materials with a fine length scale: Mechani- 
cally alloyed metals and the high temperature supercon- 
ductor Y1Ba2Cu307. 
DE91012538/GAR 156,032 
PHYSICAL RADIATION EFFECTS 
— n 


eels. 
5E91009912/GAR 156,010 
ee of electron energy loss spectroscopy to mi- 
‘oanalysis of irradiated poe steels. 
DES! 009913/GAR 155,981 


Peas Gone of ceramics by electron microscopy. 


Des io12160/GAR 155,862 
Ceramic decomposition under irradiation. Progress report, 


1 -1 \ 
DE91012187/GAR 155,863 
Irradiation creep by climb-enabled glide driven by tran- 
sient point defect —— 

DE91012950/GAI 156,037 
Fusion reactor materials semiannual progress report for 
period ending September 30, 1990. 
DE91012984/GAR 155,879 
Weldi eae & for | materials. Progress 
— larch 1 

013207/GAR 155,998 
Evolution of defect cluster distributions during irradiation. 
DE91013405/GAR 156,041 
Freely-migrating defects: Their production and interaction 
with cascade remnants. 
DE91013618/GAR 156,012 
Characterization of 316L steel welded joints irradiated be- 
tween 15 to 41 dpa. 
DE91736366/GAR 156,003 
Effet des radiations particules piegees, eruptions solaires 
et rayonnement cosmique sur les composants electroni- 
ques. (Radiation effects, trapped particles, solar events 

and cosmic rays on electronic components). 
DE91740593/GAR 155,056 
Structures a effet de champ de type MOS en irradiation: 
effet de la dose de rayonnements. (Irradiation of: MOS 
field effect structures effect of the radiation dose). 
DE91740747/GAR 56,013 
Les technologies de circuits integres silicium sur isolant 
S.O.1.: etat de l'art et perspectives. (integrated circuits of 
silicon on insulator SO. technologies: State of the art 
tives) 


and perspectives). 
DE91740758/GAR 156,014 


PHYSICALLY HANDICAPPED 
Development of a level chai 
sidized vessels, phase 1: Pr 
velopment: Final re 
MIC-91-03625/GA 

PHYSICIAN VISITS 
Physician Contacts b Sie and Health 
Characteristics, United States, 1982 
PB91-204685/GAR 155,763 

PHYSICS 
Mind over matter: The intellectual content of experimen- 


tal physics. 

DE91617571/GAR 157,443 
PHYSIOLOGY 

Smolt quality assessment of spring chinook salmon. 

Annual report. 

DE91013287/GAR 154,266 
PICHINDE VIRUS 

Immunology and Pathology of Arenavirus Infections. 

AD-A236 990/8/GAR 56, 167 
PIEZOELECTRIC CRYSTALS 

Piezoelectric Metal Biosensors. 

AD-A236 778/7/GAR 
PIEZOELECTRIC MATERIALS 

High ior mgg Characteristics of Nylon-11 and Nylon- 


7 
AD- "A296 909/0/ GAR 155,970 


Discharge Poling oe Poly(Vinylidene Fluoride) Films. 
AD-A236 810/8/GAR 154,662 
PILOT PERFORMANCE 
Human Factors Mea A System and Human Factors 
Program to Enhance Safety and Efficiency in Single Pilot 
IFR and Terminal Area Operations. 





le system for federally sub- 
lem definition/concept de- 


157,724 


154,454 


KEYWORD INDEX 


N91-24165/3/GAR 


PILOT TRAINING 
Wind Shear i ications for 91/135. 
NO1-24178/7/GARe son 


PILOTS 
peer Aviation Pilot and Aircraft Activity Survey. Trian- 
ual Summary R 1990 Data. 
AD-A236 497/4/GAR 157,669 
PINE 
gga and growth of jack pine provenances in Manito- 
MIC-91-03946/GAR 156,564 


Predicting biomass of white regeneration. 

MIC-91-04146/GAR wr 

PINE TREES 
Mountain Pine Beetle Response to Different Verbenone 
Dosages in Pine Stands of Western Montana. 
PB91-212936/GAR 156,581 


Caen and Lodgepole Pine Seedling Bud Burst 
Varies with Lift Date and Cultural Practices in Idaho Nurs- 


PB91-216044/GAR 156,582 


Optimum Fay ee Verbenone to Reduce Infestation of 
Mountain Pine le in Lodgepole Pine Stands of Cen- 


156,584 


154,459 


54,186 


156,574 


tral Idaho. 
PB91-216085/GAR 
PINELLAS PLANT 
Pinellas Plant FY1990 site specific implementation 
DE91012549/GAR 
PION BEAMS 
4 A pion linac facility for 1-GeV pion physics at 


LAMPF. 
DE91013369/GAR 157,398 


PION MINUS-PROTON INTERACTIONS 
Photoproduction on neutrons via the inverse reaction or 

Cebaf at LAMPF. 

DE91740744/GAR 157,480 
PION-NUCLEON INTERACTIONS 

Pion double —- exchange and hadron dynamics. 

DE91013384/GAI 157,402 
PIONS 

Pion beta decay at PILAC. 

DE91013295/GAR 
PIONS MINUS 

Phar we: png gen od on neutrons via the inverse reaction or 


Cebaf ai 
DE91740744/GAR 


PIONS PLUS 
ana a ope a de Pi+ au seuil sur le proton. (Elec- 
a in of pi+ at the proton threshold energy). 
DE91740751/GAR 157,485 
PIPE LAGGING 
In-Depth Survey Report: Evaluation of the Aero-Pipe Cap- 
pe on Pressure Glove Bag) during the Removal 
sbestos-Containing Pipe Lagging. 
PB91.212806/GAR 155,401 
PIPES 
Pharssny ea mitigation methods in fluid-conveying 
piping Review and analysis. 
91008814/GAR 156,895 
——- of molten-corium-induced failure of drain pipes 
in BWR Mark 2 containments. 
DES1 011365/GAR 156,898 


pin ate ond on the structural design and analysis of a 


Bofors: 01 1834/GAR 156,928 

Is it possible to assure structural integrity and demon- 

strate life extension of older nuclear piping systems built 

to ASA B31.1. 

DE91012820/GAR 156,908 
PISTON ENGINES 

Simulation of a Combined-Cycle Engine. 

N91-24583/7/GAR 
PITS (EXCAVATIONS) 

ind Record of Decision (EPA a 6): Tinker 

AFB (Soldier Creek/Bidg. 3001), OK. (First Remedial 

Action), August 1990. 

PB91-921470/GAR 
PITTING CORROSION 

Severe pitting attack of pile process tubes and slugs. 

DE9101 bO76/GAR 156,936 
PIV (PARTICLE IMAGE VELOCIMETRY) 

Application of Particle Image Velocimetry eM) in a Short 

Duration Transonic Annular Turbine Casca 

AD-A236 639/1/GAR 154,734 
PIVOT THEORY 

Multiple Int Labeling and Fixed Point Approximation. 

PB91-218917/GAR 156,126 
PIVOTS 

New Active Virtual Pivot Six-Degree-of-Freedom Hand 

Controller for Aerospace Applications. 

N91-24625/6/GAR 157,541 
PLANAR STRUCTURES 

Structure of the Near Tip Field during Transient Elasto- 

dynamic Crack Growth. 

AD-A236 889/2/GAR 157,176 


plan. 
155,513 


157,375 


157,480 


154,760 


155,652 


PLASMA DENSITY 


PLANETARY ATMOSPHERES 
Equation of state data of shock compressed | 
sub 2) and Uranus. os 
DE90002221/GAR 154,626 


N91-24384/0/GAR 
PLANNING 
Li i Completabie Plans. 
AD-A23G 853/8/GAR 
PLANT CELLS 
Effects of freezing and cold acclimation on the plasma 
toplasts. 


membrane of isolated pro’ 
DE91012640/GAR 156,155 


157,615 


154,960 


Non-Markovian Model for Cell Population Growth; As- 
i ies 1: Speed of Convergence and Cen- 


PB91-219402/GAR 
PLANT COMPETITION 

po of common plants in British Columbia: A liter- 

al ; 

MIC-91-03621/GAR 156,551 
PLANT DESIGN 

aoe Se & Plant Sees Design, and Techniques for 

NBL 244s /GA GAR 157,609 

Thermal Analysis, Optimization and Design of a Martian 

Production Plant. 
N91-24375/8/GAR 157,610 
oan Simulation of Extraterrestrial Engineering De- 


NoT-24088/1/GAR 157,616 
, Simulation, and Control of an Extraterrestrial 


rooms 

N91-24389/9/GAR 157,617 
PLANT GROWTH 

Role of Channel Migration in the Initiation and Mainte- 

nance of Forest ities in Western Tennessee. 

AD-A236 661/5/GAR 156,546 

a eer eae 

pen, age om hemlock. 

91-03600/GAR 156,549 

PLANTS 

Hanford Reservation: A refuge for native plants and ani- 

DE91012616/GAR 156,729 


for forest soil and pliant analysis. 
156,769 


156,197 


Methods manual for 
MIC-91-03924/GAR 

PLANTS (BIOLOGY) 
——- of common plants in British Columbia: A liter- 


ture review. 
MIC-91-03621/GAR 156,551 


PLANTS (BOTANY) 
First and Dosimetric Results of the Free Flyer 
iostack iment AO015 on LDEF (Abstract Only). 
N91-25096/9/GAR 156,159 


psy Sue Manual. Microcomputer Version. First Edi- 
tion, 1991. 

PB91-216416/GAR 155,748 
PLASMA 

Donor formation under hydrog 

DE91011958/GAR 





plasma exp and 
154,634 


in plasmas. Progress report. 


Screening resonances 
DE91012895/GAR 157,117 


Microwave-generated piasma thruster. 
DE91013131/GAR 154,723 


Fluid/kinetic hybrid moment description of plasmas via a 
Chapman-Enskog-like approach. Revised. 
DE91013346/GAR 157,125 
PLASMA ARC SPRAYING 

Plasma transport in a new cathodic arc ion source, 
theory and 

DE91011511/GAR 155,896 
Process for producing plasma sprayed carbide-based 
—-. with minimal decarburization and near theoreti- 
DE91012016/GAR 155,898 
See 6 eet ings fabricated with 
DE91013208/ TGAR 155,903 


—— effects of austemper post-treatment on tung- 
len carbide based wear coatings. 
5E91013260/GAR 155,881 
PLASMA CONFINEMENT 

Particle confinement and fueling effects on the Maryland 

spheromak. 

DE91012396/GAR 157,113 
projections for the Burning Plasma Experi- 

ment (BPX). 

DE91012516/GAR 157,115 


PLASMA DENSITY 
ee 2 ae ee at 
nated tokamak discharges: II. 


October 15, 1991 KW-107 








DE91012307/GAR 
PLASMA EQUILIBRIUM 

Use of S-alpha diagram for representing tokamak equilib- 

rium. 

DE91013458/GAR 157,128 


PLASMA PHYSICS 
Relatorio de Atividades Do Laboratorio Associado de 
Plasma Do Inpe No Bienio 88/89 (Report of the Activities 
of the — Associado de Plasma of Inpe in the Bi- 


ennium 
157,133 


157,108 


89). 
N91 ‘34900/ 3/GAR 


PLASMA SHEATH 
Fluidlike studies of the sheath and presheath regions of a 


£91013343/GAR 157,123 
Fluidlike studies of the presheath and sheath regions of a 


91013345/GAR 157,124 
PLASMA SWITCHES 
Proceedings of the first switch tube advanced technology 
—s held at EG&G, Salem, Massachusetts, May 23, 
1 


DE91012634/GAR 156,092 


PLASMA TORCHES 
Plasma Torches at Blast Furnace: Four Years of Industri- 


al Experience in France 

N91-24901/1/GAR 
PLASMA ss ee et 

Modification of turbulent transport by orbit a. 

DE91012311/GAR 7; 
PLASMIDS 

Novel Methods for Tracking ‘Agrobacterium Radiobacter’ 

k84 and Plasmid-Borne Genes in Agricultural Ecosys- 


tems. 
PB91-216374/GAR 156,220 


PLASMODIUM FALCIPARUM 
Evidence implicating MHC Genes in the Immunological 
— to the Plasmodium Falciparum CS 
‘otein. 
AD-A236 577/3 156,201 
Activity of Human Volunteer Sera to Candidate ‘Plasmo- 
dium falciparum’ Circumsporozoite Protein Vaccines in 
the Inhibition of Sporozoite Invasion Assay of Human He- 
patoma Cells and Hepatocytes. 
AD-A236 668/0 156,202 
PLASMODIUM VIVAX 
Pla: coe vor phere Gametocyte Infectivity of Naturally In- 
ul 


156,223 


157,134 


Laser ejection of Ag(sup + ) ions from a roughened 

silver surface: role of the surface plasmon. 
DE91012945/GAR 157,324 

PLASTIC BONDED EXPLOSIVES 
Plastic I Cy 





RDXx: th i Jan: 
uary 1983- 3-September 1991 ‘chatone. from the NTIS Da. 
tabase). 


PB91-800854/GAR 
PLASTIC EXPLOSIVES 
PI 


a RDX: Jan: 
uary 1983- 3-September ier (citations from the NTIS Da. 


se). 
PB91-800854/GAR 
PLASTICITY 
Plastic analysis of a circular rod subjected to sinusoidal 
thermal tt 
DE91011845/GAR 155,986 


Constrained elastic-plastic materials. 
DE91012088/GAR 156,087 


ic plasticity in transition from thermal activation to 

viscous drag. 
DE91013031/GAR 156,093 
toughening. Progress 
155,997 


156,774 








156,774 


of transformation 
June 1, 1990-May 31, 1991. 
D 91013151/GAR 


Reliable modeling of complex behavior. 
DE91013385/GAR 


PLASTICS 
Near crack tip transverse strain effects estimated with a 
large strain hollow cylinder analogy. 
91012072/GAR 156,059 


Plastic Media Blasting (PMB) waste treatment technolo- 


BE91012502/GAR 155,510 
Hugoniot oo on a slurry of finely divided 


tungsten and 27771 GAR — 156,062 
PLATE THEORY 


Role of Analysis in the Design of Composite Materials. 
N91-24644/7/GAR 155,954 


Input Mobilities and Power Flows or Edge-Excited, Semi- 


Infinite Plates. 

PB91-218891/GAR 157,195 
PLATES 

Ultra-Low Carbon Bainiti¢ Steels for Heavy Plate Applica- 

AD-A236 850/5/GAR 156,980 


Analyses of terminal flyer plate velocities for various 
cased explosive configurations. 
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156,094 


KEYWORD INDEX 


DE91012132/GAR 157,025 


Toepassing van optische pyrometrie in de keramische- 
peer ns | (Application of optical pyrometry in the 
mic burner installation). 
DES! 778826/GAR 154,712 
PLATES (STRUCTURAL MEMBERS) 
Role of Analysis in the Design of Composite Materials. 
N91-24644/7/GAR 155,954 
PLATING 
Copper plating the ground test accelerator RFQ. 
DE91013069/GAR 
ey 
overy of Precious Metals from Space. 
NST 24079/0/GAR 
Relativistic Effects in EXAFS and XANES. 
PB91-222893/GAR 
PLATOON LEVEL ORGANIZATIONS 
of the Squad and Company in the Chinese Peo- 
ple’s Liberation Army (Final Report). 
AD-A236 659/9/GAR 156,485 
PLUMES 
—— of Nozzle Exit Geometry and Pressure Ratio on 
lume Shape for Nozzles E: g into Q ir. 
NOT 2412878/GAR 154,129 
Investigation of the Arcjet Near Field Plume Using Elec- 
trostatic Probes. 
N91-24270/1/GAR 154,726 
Determination of Alloy Content from Plume Spectral 
Measurements. 
N91-24341/0/GAR 154,567 
PLUTONIUM 
High-' ee fluorination studies of U, Np, Pu and 


m. 
DEStO1 11 1088/GAR 154,584 


Analysis of plutonium and uranium volatilities from mixed 
wastes in the molten salt processor. 
156,860 


157,351 


156,095 


157,172 





DE91012030/GAR 
Chemical oer they 1082. Separations Technology Unit. 


report, 
DES 012 012975/GAR 156,874 


ee of metal ions by neutral (beta)-diphosphora- 


DEOT. 732899/GAR 156,886 


PLUTONIUM 238 
——_ content and specific activity of pile produced plu- 


e901 1955/GAR 156,801 


PLUTONIUM 239 
— content and specific activity of pile produced plu- 


5E91011955/GAR 156,801 
Characterization of radioactive particles in the 234-5Z 
Building gaseous effluent. 

DE91012099/GAR 155,467 
lsotopic ratios of “yee used in British nuclear trials at 
Maralinga and Em 
DE91618695/GAR 155,488 

PLUTONIUM 239 TARGET 

Theoretical analyses of (n,xn) reactions on (su up 235)U, 
(sup 238)U, roe 237)Np, and (sup 239)Pu for ENDF/B- 


V 

DE91011410/GAR 157,208 
PLUTONIUM 240 

——_ content and specific activity of pile produced plu- 


Des10 011955/GAR 156,801 

Isotopic ratios of actinides used in British nuclear trials at 

Maralinga and Emu. 

DE91618695/GAR 158,488 
PLUTONIUM 241 

— content and specific activity of pile produced plu- 


DE91011955/GAR 156,801 


PLUTONIUM DIOXIDE 
Dissolution of plutonium dioxide in nitric acid medium by 
electrogenerated silver(I|). (Dissolution du bioxyde de plu- 
tonium en milieu nitrique par l’argent(I!) electrogenere). 
DE91011341/GAR 154,632 
PMMA 
Response of the polymers KEL-F, polysulfone, high den- 
sity polyethylene and polymethyimethacrylate to shock 
loading and release from 0.3 to 2.4 GPa. 
DE91012867/GAR 156,064 
— study on PMMA manufactured by Polycast 
Corporation. 
Destors 96/GAR 156,066 
POINT DEFECTS 
— ae of the point defect structures of 
‘e-doped MgO and MgSiO3 perovskite. 
DES1O1 14057 /GAR 155,859 
POINT PROCESSES 
Estimation of the spherical contact distritilition H(sub 
s)(y) for spatial point processes. 
91617573/GAR 156,143 
POINT SOURCES 
CORMIX: An Expert System for Mixing Zone Analysis. 
PB91-216309/GAR 155,707 


POINTING CONTROL SYSTEMS 
High Performance, Accelerometer-Based Control of the 
Mini-Mast Structure at Langley Research Center. 
N91-24222/2/GAR 57,629 


Brake Lock Mechanism for the Two Axis Pointing 
System. 

N91-24608/2/GAR 155,797 
Antenna-Pointing Mechanism for the ETS-6 K-Band 
Single Access (KSA) Antenna. 

N91-24609/0/GAR 155,014 
Pointing/Roll Mechanism for the Ultraviolet Coronagraph 

ter. 


pectrome’ 
N91-24610/8/GAR 157,619 


a Drive Gear Error: Characterization and Com- 
ee ion for Precision Pointing and Tracking. 
91-24620/7/GAR 155,787 
POISONING 
Therapeutic Efficacy of HI-6 in Soman Poisoned Marmo- 
set Monkeys (Geslaagde Behandeling van Marmoset 
as met het Oxim HI-6 na Somanvergiftiging). 
PB91-217869/GAR 156,234 
POLAND 
Polish Foreign Policy under a Non-Communist Govern- 
ment: Prospects and Problems. 
AD-A236 980/9/GAR 154,418 


ae in — Capital: Poland’s Transition to a 
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World Wool Market; Trade Data: January-March 1991. 
PB91-218107/GAR 154,249 
POWDER (PARTICLES) 
Structural Damping/Acoustic Attenuation Optimization Via 
Non-Obstructive Particle Damping. 
N91-24239/6/GAR 157,180 
POWDERS 
os _ ™~ influence of temperature gradients on densi- 
“= powder compacts. 
Deoro13 7/GAR 155,867 
POWER AMPLIFIERS 
Ku-Band High Power Amplifier System Functionality and 


ADLAzaS ¢ 912/2/GAR 155,018 


POWER BEAMING 
SPGD: A central power system for space title in French. 
DE91012610/GAR 157,659 
POWER DISTRIBUTION SYSTEMS 
am. ° tana Analysis Program (SYSRAP): 


User’s 
DE81012094/GAR 155,081 





POWER DIVIDERS 
in and Evaluation of a GaAs MMIC X-Band Active 
RC Quadrature Power Divider--Translation. 
AD-A236 479/2/GAR 
POWER EFFICIENCY 
Balancing Reliability and Cost to CHOOSE the Best 
lower Subsystem. 


N91-24952/4/GAR 


POWER PLANTS 
Experimental studies of the volatility of ammonium chio- 


ride. 
DE91012526/GAR 155,073 


Energiproduktionskostnader med naturgas. (Energy pro- 

duction costs of natural gas utilization). 

DE91792991/GAR 155,077 
POWER PROJECTION 

—_ quae Strategy: New Directions for Forward 


Defer 
AD-A236 612/8/GAR 
POWER SPECTRA 
Characteristics of GMS-4 VISSR. 
N91-24662/9/GAR_ . 
POWER SUPPLIES 
Power Supply Fault Tolerant Reliability Study. 
AD-A236 585/6/GAR 156,405 
pong ng — collection es oo omy 
system for jomopolar power — ies. Final report, 
September 29, 1986-September 30, 19: 
DE91012779/GAR 155,277 
POWER SYSTEMS 
Worldwide wind/diesel hybrid power system study: Po- 
tential applications and technical issues. Final subcon- 
tract report, July 1, 1989-January 31, 1990. 
DE91002160/GAR 155,270 
Impacts of a nominal nuclear Hany lm pulse on 
electric power systems. Phase 3 final report. 
DE91012991/GAR 156,810 
POWER TRANSMISSION 
SPGD: A central power system for space title in French. 
DE91012610/GAR 157,659 
POWERED LIFT AIRCRAFT 
Static Performance Tests of a Flight-Type STOVL Ejec- 


tor. 
N91-24201/6/GAR 154,740 


PRASEODYMIUM BARIUM CUPRATES 
Kosterlitz-Thouless-like behavior over extended ranges of 
temperature and layer thickness in crystalline 
YBa2Cu30(7-x)/PrBa2Cu30(7-x) superlattices. 
DE91013237/GAR 157,161 

PREAMPLIFIERS 
Monolithic front end electronics for silicon calorimeters. 
DE91012063/GAR 15 

PRECAMBRIAN ERA 
Precambrian geol 
MIC-91-03531/GAI 
Precambrian a i Clearwater Bay area. 
MIC-91-03583/GA 

PRECAST CONCRETE 
Effects of Cavities on Prestressed Concrete Beam Be- 


havior. 

PB91-209700/GAR 154,501 
PRECERAMIC POLYMERS 

Silicon Ceramics with a Dash of Boron. 

AD-A236 410/7/GAR 
PRECIOUS METAL ORE DEPOSITS 

Gold assessment at the Lake George mine, York County, 

New Brunswick. 

156,693 


155,016 


154,554 


156,481 


154,355 


: Slate Islands. 
156,604 


156,632 


154,569 


MIC-91-03579/GAR 
Further characterization of the precious metal potential of 
mineral deposits associated with Rocky Brook-Millstream 
Fault System, northern New Brunswick. 
MIC-91-04132/GAR 156,713 
PRECIPITATION 
Improved CO2 enhanced oil recovery-Mobility contro! by 
in-situ chemical precipitation. Final report. 
DE91002243/GAR 156,674 
Kinetic studies final quarterly report. 
DE91012039/GAR 
PRECIPITATION (METEOROLOGY) 
Acidic Precipitation in Ontario Study: Daily precipitation 
chemistry listings, _ 
MIC-91-04013/GAR 154,384 
_— Aen nage in Ontario Study: Daily precipitation 
hemistry listings, 1988: Report. 
MIC. 91-04048/GAR 154,985 
Prediction of Precipitation in Western Washington 2. 
PB91-216069/GAR 54,387 
PRECIPITATION PARTICLE MEASUREMENT 
Heavy Rain Field Measurements. 
N91-24181/0/GAR 
PRECONDITIONING 
Time-Derivative Preconditioning for Viscous Flows. 
N91-24528/2/GAR 157,069 
PREDICTION ANALYSIS TECHNIQUES 
Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields, Volume 2. 


156,591 


154,194 


KEYWORD INDEX 


aa 7 ano 154,114 


esults of for Ti iti tion on a 
Goan Up Glows Installed on an F-14 nwo pe Design 
Studies for a inar Glove for the X-29 Aircraft Ac- 
counting for inwise Pressure Gradient. 
N91-24138/0/GAR 154,136 
Doppler hese ao Radar with Predictive Wind Shear De- 

ilities. 


tection 
N91-24150/5/GAR 154,177 


Structural Integrity and Durability of Reusable Space Pro- 
pulsion Systems. 
154,804 


Ny 
N91-24307/1/GAR 
Overview of the Fatigue/Fracture/Life Working Group 
157,181 


Program at the some esearch Center. 
N91-24308/9/GAR 
Application of Cyclic Damage Accumulation Life Predic- 
tion Model to High Temperature Components. 

157,182 





N91-24309/7/GAR 
Notched Fatigue of Single Crystal PWA 1480 at Turbine 


N91-24310/5/GAR 157,183 
Tensile and Fatigue Behavior of Tungsten/Copper Com- 


Roveaa1 1/3/GAR 155,945 


PREDICTIONS 
Study for cemere Traffic Volume Projection Factors. 
PB91-208520/GAR 157,726 
Prediction of Swell by the Suction Method. 
PB91-209601/GAR 
ag yore np BUILDINGS 
jood cents heat loss ref Manuf: d 
haniens eat loss cnsunpilens: and calculations; heat loss 
coefficient tables. 
154,470 





154,484 





DE91013574/GAR 


PREFLIGHT ANALYSIS 
Debris/Ice/TPS Assessment and Photographic Analysis 
for Shuttle Mission STS-37. 
N91-24218/0/GAR 157,537 
PRELIMINARY ASSESSMENT PETITION 
CERCLIS Listing. 
PB91-921348/GAR 
PREMIXED FLAMES 
Numerical Investigation of Turbulent Flame Sheets. 
AD-A236 650/8/GAR 54,700 
Premixed, Turbulent Combustion of Axisymmetric Sudden 
Expansion Flows. 
N91-24294/1/GAR 154,753 
PREPOSITIONING (LOGISTICS) 
Strategic Sealift for Desert Shield not a Blue Print for the 


Future. 
AD-A236 513/8/GAR 156,396 


PRESCRIBED BURNING 
Woody Fuel and Duff Consumption by Prescribed Fire in 
Northern idaho Mixed Conifer Logging Slash. 
PB91-204883/GAR 156,579 


PRESSURE DISTRIBUTION 
Heat-Transfer and Surface-Pressure Measurements for 
the SSME Fuel-Side Turbopump Turbine. 54708 
1. 


N91-24335/2/GAR 
Advances in Modeling the Pressure Correlation Terms in 
the Second Moment Equations. 


N91-24525/8/GAR 157,066 


Effects of Wing Sweep on in-Flight Boundary-Layer Tran- 
sition for a Laminar Flow Wing at Mach Numbers from 
0.60 to 0.79. 

N91-24555/5/GAR 154,206 


PRESSURE DROP 
Experimental investigation of pressure drop and heat 
transfer for air flow through enhanced tubes. Final report. 
DE91012151/GAR 157,046 


Pressure drop and heat transfer for spirally fluted tubes 
including validation of the role of transition. 
DE91012242/GAR 157,047 
Wirkung statischer Mischer auf die Stroemung, den 
Waermeuebergang und den Druckverlust in Rohrwaer- 
meaustauschern. (Effect of static mixers on flow, heat 
transition and pressure loss in tube heat exchangers). 
DE91785802/GAR 55,842 


PRESSURE MEASUREMENT 
Turbine Nozzle Guide Vane Exit Area Traversing in a 
Short Duration Light Piston Test Facility. 
AD-A236 538/5/GAR 154,733 
and ve- 


Preliminary study o! 
155,286 


155,617 





locities on a soaing HAWT — 
DE91778872/GAR 


Tank Gauging Apparatus and Method. 
PATENT-« 904 ser 


Volumetric en of Tank Volume. 
PATENT-5 001 924 


PRESSURE OSCILLATIONS 
pons iw Testing and Pulsing of Full Scale Tac- 
ical Mot 
Nat 24282/6/GAR 154,795 


Premixed, Turbulent Combustion of Axisymmetric Sudden 
Expansion Flows. 
N91-24294/1/GAR 


Liquid Propellant Injector/Combustor Tests. 


155,775 


155,781 


154,753 


PRIME CONTRACTS 


N91-24298/2/GAR 154,818 


Dilatation C 





Modeling the Pr 

N91-24546/4/GAR 
PRESSURE PULSES 

Fi — in Pump Diffuser and Collector 

NOT-24684/8/GAR 157,083 
PRESSURE RATIO 


ee Saat Oe eee ant ee Oe 
me Shape for Nozzles Exhausting into Quiescent 
N91-24129/9/GAR 154,129 


Nes oe SUPPRESSION 
a a methods in fluid-conveying 
pp 31008814/GAR 156,895 


PRESSURE TRANSDUCERS 
for Vehicle Diagnostics. 


157,075 


Differential Transducer 
AD-A236 715/9/GAR 
PRESSURE VESSELS 
Fracture mechanics assessment of PWR vessel int 
incorporati dynamic crack arrest data above 
MPatradicalymn. 
anc oa 156,826 
leavy-Section Steel Technology fracture issues. 
DESTOIOl4O/GAR ace 158,982 
TMI-2 Vessel Investigation Project (VIP) Metallurgical 
im. 
DE91010572/GAR 156,828 
Design and analysis of the 50mm collider dipole vacuum 
vessel. 
DE91012490/GAR 157,279 
Os CUTS 
act ‘e vessel sti 


or pressure 
DE91012537/GAR 155,993 


Guideline for design, aa cone iecta mae of vacuum 
vessels for 
DE91013044 R 157,344 


157,016 


Numerical analysis of a flawed pressure vessel. 
MIC-91-03592/GAR 
PRESTRESSED CONCRETE 
PRESTRESS User's Guide. Beta Version. Prestressed 
Concrete Beam in and Analysis. 
AD-A236 739/9/GA 154,685 


Se SE Re ES t:10 
scale prestressed concrete containment test. 

DE91009548/GAR 156,823 
PRESTRESSING 

Effect of Flange Bolt Preload on Space Shuttle Main 

Engine High Pressure Oxidizer Turbopump Housing Anal- 

Ki91-24584/5/GAR 155,796 
PRETREATMENT PROCESS 

Enhanced coal hydrogasification via onnniee pretreat- 

— —_* report, D 

DEDTOIZTOIGAA 155,137 
PREVENTIVE HEALTH AND HEALTH SERVICES BLOCK 
GRANT 


156,699 





yest 1, 


Preventive Health and Health Services Block Grant. 


Report to h 

PB91-205286/GAR 156,249 
PREVENTIVE HEALTH SERVICES 

prem ae re 2000: National Health Promotion and Dis- 

ce 205005/GAR ‘ 156,247 
People 2000: National Health Promotion and Dis- 
evention Objectives. Full Report with Commen- 
ane 156,248 


PREVENTIVE MEDICINE 
Epi et Biologie des Hayy Virales coe 
Non-B gr Vue de Leur Di 
— Biology of Non-A and Nona Viral Sepat 


tises, for 9 
PB91-21 6986/ GAR 156,273 


PRICES 
Electric Power Monthly, May 1991. 
DE91012882/GAR 158,096 


Political Economy of Agricultural Pricing Policy. Volume 2. 
Asi 


sia. 
PB91-216861/GAR 154,246 
Political Economy of Agricultural Pricing Policy. Volume 1. 


Latin America. 

PBS -216879/GAR 154,247 

Romanian Resolution No. 239 of 3/91 on the Second 

Stage of the Liberalization of Prices and Fees. 

PB91-960824/GAR 154,536 
PRIME CONTRACTORS 

—- List of All DOD Prime Contractors. FY 1990. 

AD-A236 354/7/GAR 156,335 
PRIME CONTRACTS 

Dollar Summary h. Federal Supply Classification 

Service Category by Company. Part 1 watts 

AD-A236 371 iy /GAR 


Dollar Summary of Federal Supply Classificatio 
Service Category by Company. Part 2 (8502-J066). 
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AD-A236 372/9/GAR 156,339 


Dollar Summary of Federal Supply Classification and 
Service Category oe Part 3 (J066-S201). 
AD-A236 379) 7/GAR 156,340 


Dollar Summary of Federal Supply Classification 
Service Category by Company. Part 4 (S201-Z119). 
AD-A236 374/5/GAR 156,341 
Dollar yom d of Federal Supply Classification and 
Service Ca’ Company. Part z (Z119-Z299). 
AD-A236 375/2/GAR 156,342 


Dollar Summary of Federal Supply Classification and 
Service Category by Company. Part 6 (1005-2930). 
AD-A236 376/0/GAR 1. 
Dollar Summary of Federal Supply Classification and 
Service Category by Company. ae ae 
AD-A236 377/8/GAR ; 
Dollar poh of Federal Supply es: and 


= Company. Part 8 (5450-6150). 
AD-A236 378/6/GAR 156,345 


Dollar yen of Federal Supply Classification and 
eo Part 9 (6150- 7080), 


Service Category 
AD-A236 379/4/G. 


Dollar Summary of Federal Supply POR En and 
Service Category by Company. Part 10 (7030-9999). 
AD-A236 380/2/GAR 156,347 


Prime Contract a by $100,000 or More by Federal 
Su lassificatior tegory and Purchasing 
. Part 1 (1005 ra -5810 Communications Securi- 
ty Equip and Com 
AD-A236 381/0/GAR 156,348 
Prime Contract Awards by $100,000 or More by Federal 
Supply Classification or Service Category and Purchasing 
Office. Part 2 (5810 Communications Security Equip and 
Comps 9999Misc Items). 
AD-A236 382/8/GAR 156,349 
Prime Contract Awards by $100,000 or More by Federal 
Classificatio 


n or Service Category and Purchasing 
. Part 3 (AA11-F999). 
156,350 


AD-A236 383/6/GAR 


Prime Contract Awards by $100,000 or More by Federal 

Supply Classification or Service Category and Purchasing 
ice. Part 4 (G001-R799). 

AD-A236 384/4/GAR 156,351 


Prime Contract Awards by $100,000 or More by Federal 
Supply Classification or Service Cat and Purchasing 
Office. Part 5 (S111 Gas Service-2300 Restoration Activi- 


ties). 
AD-A236 385/1/GAR 156,352 


Dollar Summary of Prime Contract Awards by State, 
Place, and Contractor. Part 1 (Addison-Leesburg). 
AD-A236 386/9/GAR 56,353 


Dollar Summary of Prime Contract Awards by State, 
Place, and Contractor. Part 2 (Longwood-Commerce). 
AD-A236 387/7/GAR 156,354 


Dollar Summary of Prime Contract Awards by State, 
Place, and Contractor. Part 3 (Como-Jacksonboro). 
AD-A236 388/5/GAR 156,355 


Dollar Summary of Prime Contract Awards by State, 
Place, pa. Contractor. Part 4 (Mount Pleasant-Yellow- 
stone P; 

AD-A236 389/3/GAR 156,356 


Dollar Summary of Prime Contract Awards by State, 
ao, Contractor and Place. Part 1 (Eastern-District of 


Columbia). 
AD-A236 390/1/GAR 154,073 


Doliar Summary of Prime Contract Awards 3 State, 
County, Contractor and Place. Part 2 (Alachua-Menomi- 


nee). 
AD-A236 391/9/GAR 156,357 


Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 3 (Midland-Monroe). 


AD-A236 392/7/GAR 56,358 


Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 4 (Montgomery- 


Weston). 
AD-A236 393/5/GAR 156,359 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 1 (Mc Keown H Gene 
Associate-Bryant Associates). 

AD-A236 394/3/GAR 156,360 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 2 (Bucher Willis RTLFF 
CNSLG-E E Machine Service). 

AD-A236 395/0/GAR 156,361 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 3 (EE Reisen - Hiawa- 
tha Rubber Co). 

AD-A236 396/8/GAR 156,362 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 4 (Hibbard Inc.-Matthew 
Bender Co. Inc). 

AD-A236 397/6/GAR 156,363 
Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 5 (Matthew Electric 
Supply Co-Quantum Research inc). 

AD-A236 398/4/GAR 156,364 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 6 (Quantum Research 
Services in -Technicolor Inc). 
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AD-A236 399/2/GAR 156,965 


Dollar Summary of Prime Contract Awards by Contractor, 
— or a and — Part 7 (Technicom Commu- 


'ymed Inc’ 
AD AD3E 400/8/GAR 156,366 


Prime Contract Awards amg ed by Contractor, by 
State or Country, and Place. Part 1 (101 Internationa 
Allied Signal Inc). 

AD-A236 451/1/GAR 156,372 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 2 (Allied Supply Co Inc- 
Ashley Machine Tool Co). 

AD-A236 452/9/GAR 156,373 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 3 (Ashley Steel Inc-Bet- 


tencourt R E Inc). 

AD-A236 453/7/GAR 156,374 
Prime Contract Awards cage Te by Contractor, by 
State or Sam. and Place. Part 4 (Better Insulation 


inc). 
AD-A236 “ssa 3) GAR 156,375 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 5 (CSR INC-Colson 
Business Systems Inc). 

AD-A236 455/2/GAR 156,376 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 6 (Colson Equipment 
Inc-Deita Engineering Inc). 

AD-A236 456/0/GAI 156,377 
Prime Contract Awards Alphabetically by a. by 
State or be Place. Part 7 (Delta Engineering 
Services - Electronic Design Engr). 

AD-AD36 “ST/B/GAR 156,378 
Prime Contract Awards ag my f re Contractor, by 
State or Country, and Place. Part 8 (Electronic Design 
Inc-Florida North Shipyards). 

AD-A236 458/6/GAI 156,379 


Prime Contract Awards mg my A by Contractor, A | 
State - a and Place — 9 (Florida Offshore Inc 
-Gerhi ding Company Ini 

AD AgS6 Bo 7GAR 156,380 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 10 (Germer Equipment 
Co-Hamilton Hilton National Wembley). 

AD-A236 460/2/GAR 156,381 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 11 (Hilton Systems Inc 
-International Industries Inc). 

AD-A236 461/0/GAR 156,382 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 12 (International Insig- 
nia Corp -Korea Guano Co Ltd). 

AD-A236 462/8/GAR 156,383 


Prime Contract Awards Alphabetically by Contractor, by 
State or pre _ Place. Part 13 (Korea Marien Ind 


Co Inc Lt 
AD-A236 463/6/GAR 156,384 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 14 (Markel Corporation- 
Odkro Mountain Optech Inc). 

AD-A236 464/4/GAR 156,385 


Prime Contract “ue Alphabetically yA Contractor, by 
State or ng ne Pangborn mn Part 15 (Mountain States 
inc-Pa 
AD-A236 465/1/' 156,386 
Prime Contract one Beg ony | by Contractor, by 
State or Country, and Place. a 16 (Panhandle Food 
Sales-Ray Gene Electric Co In 
AD-A236 466/9/GAR 156,387 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 17 (Ray Industries- 
Service Screw Company Inc). 
AD-A236 467/7/GAR 156,388 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 18 (Ray Industries- 
Service Screw Company Inc). 
AD-A236 468/5/GAR 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 19 (Swanda Brothers 
Incorporated-TRT Telecommunications Corp). 
AD-A236 469/3/GAR 156,390 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 20 (Tru Associates Inc- 
VTM Group Joint oman 
AD-A236 470/1/GAR 156,391 
Prime Contract Awards Alphabetically by Contractor, by 
—_ or Country, and Place. Part 21 (VU Color Inc- 


Inc). 
AD-A236 471/9/GAR 156,392 
PRINCE WILLIAM SOUND 
Exxon Valdez Oil Spill. A Report to the President. 
PB91-213819/GAR 
PRINTED ope aaah 
Rework of parylene coated printed wiring assemblies. 
DE91012313/GAR 155,019 
PRIVATE OWNERSHIP 
Forest Statistics for Land Outside National Forests in 
West-Central Montana, 1989. 
PB91-205625/GAR 
PROBABILITY THEORY 
Charging Study of Acts Using NASCAP. 


156,389 


55,697 


156,580 


N91-24224/8/GAR 

Probabilistic Structural Analysis: Introductory Remarks 
(Abstract Only). 

N91-24326/1/GAR 154,807 


Probabilistic Structural Analysis Methods for Select 
Space Propulsion System Components. 
N91-24327/9/GAR 154,808 


——_ Methods Approach to Probabilistic Structur- 


Not 3428/ 7/GAR 157,186 


Probabilistic Boundary Element Method. 
N91-24329/5/GAR 157,187 


Probabilistic Finite Elements for Fracture and Fatigue 


Analysis. 
N91-24332/9/GAR 157,189 
per se of Failure and Risk Assessment of Propulsion 


Structural Components. 
N91 24933/7) AR 157,190 


Probability Approach for Strength Calculations. 
N91-24652/0/GAR 

PROBES 
Cuan -Fabrication-Etalonnage des Sondes Courants 


de Fouca tion, and Calibration of Fou- 
cault Current Probes). 
155,820 


157,630 


54,219 


PB91-209098/GAR 


PROCEDURES 
— Flight Test Techniques Series. Volume 9: Aircraft 
Exterior Noise Measurement and Analysis Techniques. 
N91 1-24843/5/GAR 154,220 


PROCESS CONTROL (INDUSTRY) 
Modeling, Simulation, and Control of an Extraterrestrial 
Oxygen >roduction Plant. 
N91-24389/9/GAR 157,617 
PROCESS SOLUTIONS 


Activity associated with particles from process solutions. 
DE91013469/GAR 56,846 


PROCESSING 
Improved Boron for Enhanced Combustion. 
AD-A236 564/1/GAR 


PROCUREMENT 
——— Bones. | efficiency into municipal purchasing 
it choi 


d 
DE910 01 13498) GAR 155,109 


PRODUCT DEVELOPMENT 


Process and Quality Improvements for M7 nan, 
N91-24285/9/GAR 154,816 


GRI’s Gas Appliance Technology Center Annual Report, 
January 1989-January 1990 (Activity at A.G.A. Laborato- 
ries). 
PB91-213793/GAR 
PRODUCTION 


Quarterly coal report, October-December 1990. 
DE91012762/GAR 


Pulpwood Production in the Northeast, 1989. 
PB91-216077/GAR 


PRODUCTION ENGINEERING 
oe and Scheduling of S 


Projects. 
AD-A237 033/6/GAR 155,813 
Effect of failures and repairs on multiple cell production 


ines. 
DE91790791/GAR 155,812 
PRODUCTION RATE 


Agricultural Expansion Strategy for Burundi. 
AD-A236 517/9/GAR 


PRODUCTIVITY 
— of the Relative Productivity of Officers from Dif- 


nt Accession Sources. 
AD ADSE 910/6/GAR 


PROFESSIONAL PERSONNEL 
Experience in presenting short courses in waste manage- 
ment technologies for secondary science and mathemat- 
ics teachers. 
DE91012730/GAR 
PROFESSIONALISM 
Military Professionalism: The Army Officer of the 90s. 
AD-A236 906/4/GAR 156,511 
PROFIT CONSTRAINTS 
Regulatory Interpretation of DOD Profit Policy. 
AD-A236 571/6/GAR 
PROGNOSIS MODEL FOR STAND DEVELOPMENT 
User's Guide to Version 2 of the Regeneration Establish- 
ment Model: Part of the Prognosis Model. 
PB91-204693/GAR 156,578 
PROGRAM MANAGEMENT 
Satisfying stakeholders for successful project manage- 


ment. 
DE91012413/GAR 


PROGRAM VERIFICATION (COMPUTERS) 
Overview of the Instrumentation Program (Abstract Only). 
N91-24318/8/GAR 154,823 


Role Model for Quality Management in Finite Element 
nalysis. 
N91-24639/7/GAR 


154,699 
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158,197 


156,583 





154,233 


156,437 


155,514 


156,403 


154,076 


154,928 





Validation of in-House and External Software Systems at 
Aerospatiale. 

N91-24640/5/GAR 154,209 
Enhancing Aeropropulsion Research with High-Speed 


Interactive Computi 
NO1-24796/5/GAR > 154,876 
PROGRAMMING LANGUAGES 


Netlist + : A Simple Interface Language for Chi 
AD-A236 444/6/ yBAR , 155 bas 


Seton and Analysis of Parallel Machine Architec- 
re. 
AD-A236 544/3/GAR 154,854 
PegaSys Environment for Graphical Documentation of 
Large a. 
AD-A236 557/5/GAR 154,890 
PROGRAMMING MANUALS 
Decisions System Programmer's Guide. 
AD ADS? 004/7/GAM 7 


PROJECT MANAGEMENT 

Microgravity Strategic Planning Exercise. 

N91-24463/2/GAR 

Evaluation of the Ly oe M. 

Proh aa SA's Man Marshall wie ghcod"Soid Hock 
roject at 's ice Flight Center. 

N91-24599/3/GAR ™ 

Technical Su; and Project Administration for SFE No. 

3 and Related Projects. Final Report, April 1, 1988-Sep- 

t 


30, 1990. 
PB91-217117/GAR 156,725 
PROJECT PLANNING 
Advanced Launch Fac Advanced Development Oxi- 
= Turbopump Program: Technical Implementation 
N91-24339/4/GAR 154,810 


Our Changing Planet: The FY 1992 US Global Ci 

Research Program. A Supplement to the US President's 

Fiscal Year 1992 Budget. * 
154,391 


154,909 


154,080 


N91-24690/0/GAR 


PROMCTRES 

iolet/Visible Radi lor the Bow Shock 
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RCRA/CERCLA Division orientation package. 
DE91013166/GAR 
RESOURCE RECOVERY FACILITIES 
Conversion of resource recovery steam to hot and chilled 
water systems. A feasibility assessment for the Eastern 
Market area of the City of Detroit. 
DE91013451/GAR 155,259 
RESOURCES 
peg resources in national research institutions in 
and southern Africa. 
154,097 
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Mic-91-04064/GAR 
RESOURCES MANAGEMENT PLAN 

Summary of the Analysis of the Management Situation: 

Roseburg District Office Resource Management Plan. 

PB91-193003/GAR 156,759 
RESPIRATORS 

Respirator Filter Efficiency Comparison of Dioctyl Phthal- 

ate (DOP) and Hitec (Trade Name) 164. 

PB91-212464/GAR 156,253 
RESPIRATORY SYSTEM 

Central Neuronal Mechanisms Involved in the Cardiores- 

piratory Effects of ar rraces Agents. 

AD-A236 870/2/GA 156,305 
RETENTION (PSYCHOLOGY) 

Roles of Similarity in Transfer: Determinants of Similarity- 

Based Reminding and Mapping. 

AD-A237 005/4/GAR 154,426 
RETINOIC ACID 

Palatal Expression of TGFbeta Isoforms in Normal and 

Retinoic Acid-Treated Embryos. 
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RETORT FURNACES 
—— Heating of Retorts. Laboratory Test of Slot-Jet 
Ti Report, April 1989-January 1990. 
PROT! 1083/GAR 155,799 
RETRACTABLE EQUIPMENT 
CETA Truck and _ Restraint System. 
N91-24604/1/GAR 
RETROFITTING 
Environmental assessment: Low NOx/SOx burner retrofit 


for utility cyclone boilers. Clean coal technology —. 
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RETROVIRIDAE 
Retroviral Transformation of Cerebral Microvascular En- 
dothelial Cells: ——— and Microvascular En- 
dothelial Cell Propertie: 
AD-A236 427/1 156,176 


World Reference Center for Arboviruses and Retrovir- 


uses. 
AD-A236 807/4/GAR 156,210 


Molecular Biology of STLV-IIl and HTLV-IV. 
AD-A237 035/1/GAR 
REUSABLE ROCKET ENGINES 
Structural Integrity and Durability of Reusable Space Pro- 
julsion Systems. 
191-24307/1/GAR 154,804 
REUSABLE SPACECRAFT 
Impact of Propulsive Advancements on Capabilities of 
Reusable Earth-to-Orbit Ships. 
N91-24236/2/GAR 157,642 


156,212 


a Payload Carrier (RPC): Next Generation Long , 


Durat AL pw Facility (Abstract Only). 
NO1-25087 7/GAR 


REVERSE OSMOSIS 
Technical and economic assessment of reverse osmosis 
for treatment of landfill leachate. 
MIC-91-03908/GAR 155,548 
mage SYSTEMS 
xtended Term Rewriting Systems. 
POoT-210386/GAR 
REYNOLDS EQUATION 
at 8 ap lation of the Sup 
Flowfield in a Ram Accelerator. 
N91-24541/5/GAR 
REYNOLDS NUMBER 
National Transonic Facility Status. 
N91-24133/1/GAR 154,229 
Reynolds Number Effects on the Transonic Aerodynam- 
ics of a Slender Wing-Body Configuration. 
N91-24134/9/GAR 154,133 
RF SYSTEMS 
Tracking electric field exposure levels through radio fre- 
quency dosimetry. 
DE91007194/GAR 156,283 
Linac and booster RF systems for a dedicated injector 
for SPEAR. 
DE91012376/GAR 
Linac RF systems for the SSC. 
DE91012581/GAR 
Overview of the SSC synchrotron RF system. 
DE91013400/GAR 
Low power rf system for the ALS Linac. 
DE91014194/GAR 
Superconductivity RF activities at Saclay. 
DE91740752/GAR 
RHENIUM 
Characterization of Iridium Coated Rhenium Used in 
High-Temperature, Radiation-Cooled Rocket Thrusters. 
N91-24267/7/GAR 154,785 
RHEOLOGY 
Rheological Behaviour and Thixotropy of oe wae 
~ ne in Differing Temperature/Velocity Co 
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RHODAMINES 
Desorption of large organic molecules by laser-induced 
plasmon excitation. 
DE9101341 5/GAR 154,649 
RHODIUM 103 TARGET 
Zero degree measurements of isotopic distributions in 44 
MeV/u(sup 86)Kr(sup -) induced reactions for the produc- 
tion of nuclei far from stability. 
DE91740659/GAR 157,479 
RHODOCOCCUS RHODOCHROUS 
Molecular biological enhancement of coal biodesulfuriza- 
tion. Tenth quarter report, February-April 1991. 
DE91014065/GAR 155,228 
RICCATI EQUATION 
Necessary and Sufficient Conditions for the Existance of 
a Positive Definite Solution of the Matrix Equation X + 
(A sup tau) (X sup -1)A = I. 
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RIFT VALLEY FEVER 


Egg Hatching of ‘Aedes’ Mosquitoes during Successive 
Floodings in a Rift Valley Fever Endemic Area in Kenya. 
AD-A236 948/6 156,242 


Further Evaluation of a Mutagen-Attenuated Rift Valley 

fever Vaccine in Sheep. 

AD-A236 982/5 156,204 
RIFT VALLEY FEVER VIRUS 

Transmission of Rift Valley Fever Virus By Adult Mosqui- 

toes after Ingestion of Virus as Larvae. 

AD-A236 782/9 156,163 
RIPARIAN LAND 

Riparian Area Management: Riparian and Wetland Classi- 

fication Review. 

PB91-214700/GAR 156,664 
RISK ASSESSMENT 


ee Bape 6 Assessment System Version 20: Docu- 
and Users Manual. 
ADAZ3O. 439/6/GAR 155,497 


Concepts in Ecological Risk Assessment. 

AD-A236 522/9/GAR 155,672 
Limiting Properties of the Occurrence/Exposure Rate and 
Simple Risk Rate. 
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N Reactor external events probabilistic risk assessment. 
DE90001138/GAR 156,817 
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Probabilistic evaluation of main coolant pip 
rectly induced by earthquakes: Savannah River Project L 
and P Reactors. 

DE90001374/GAR 156,893 


Health and environmental effects document for oil shale, 


1981. 
DE90004321/GAR 155,714 


pie eer ccm guidelines for managing hazards assess- 
nt software at emergency operations centers. 
DE91012488/GAR 157,716 


p> sen Test Reactor risk-based management system 
manual. Revision 1. 
DE91012803/GAR 156,837 


Tiger Team environment, safety, and health assessment 
of the Oak Ridge National Laboratory. 
DE91013162/GAR 158,532 


Communicating with the public about environmental 
health risks: A case study of waste-to-energy. 
DE91013441/GAR 155,420 


Manitoba Hazardous Waste Management Corporation 
transportation risk assessment, part 1: Data collection 
and model development. 
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a ey Guidance on Performing Risk Assessments 
lemedial Investigation/Feasibility Studies (RI/FSs). 
Conducted by Potentially Responsible Parties (PRPs). 

PB91-205526/GAR 155,576 


Health Assessment for Beacon Heights Landfill Site, 
Beacon Falls, Connecticut, Region 1. CERCLIS No. 
CTD072122062. Addendum. 

PB91-205666/GAR 155,427 


Health Assessment for Lexington egy Landfill, ye 
ton County, South Carolina, Region 4. CERCLIS N 
SCD980558043. 
PB91-205674/GAR 155,428 


Field Standard Operating Procedures for Establishing 
Work Zones (F.S.O.P. 6). 

PB91-213827/GAR 158,442 
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Site Safety Plan F.S.O.P. No. 9. 
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ees aw Operating Procedures for Air Surveillance 
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Risk Assessment in Superfund: A Primer. First Edition, 


September 1990. 
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RIVERSIDE (CALIFORNIA) 
Superfund Record of Decision (EPA Region 9): Stringfel- 
low Hazardous Waste Site, Riverside County, CA. (Fourth 
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Advanced, Low-Cost Engine for High-Thrust i. 
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Orbit Transfer Vehicle Propulsion Design: Trades and 

Comparisons. 
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ROBOT ARMS 
System Requirements and Design Features of Space 
Station Remote Manipulator Svstem Mechanisms. 
N91-24605/8/GAR 157,539 


= and Apparatus for Positioning a Robotic End Ef- 


for. 
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ROBOT CONTROL 

TORCS: A Teleoperated Robot Control System for the 

Self Mobile Space Manipulator. 

AD-A236 821/5/GAR 155,824 

Passivity Based Control Methodology for Flexible Joint 

Robots with Application to a Simplified Shuttle RMS 


ARM. 

N91-24582/9/GAR 155,830 
ROBOT DYNAMICS 

Modeling of a 3-D Light-Weight Space Manipulator. 

AD-A236 823/1/GAI 158,825 


Passivity Based Control Methodology for Flexible Juint 
Robots with Application to a Simplified Shuttle RMS 
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N91-24582/9/GAR 158,830 
ROBOT NAVIGATION 

Uranus Mobile Robot. 

AD-A236 593/0/GAR 
ROBOT VISION 

Real-Time Model-Based Tracking Combining Spatial and 

Temporal Features. 

PB91-216630/GAR 154,951 
ROBOTICS 

ho gm Discrete/Continuous Control of Robot Manip- 
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AD-. A236 642/5/GAR 158,823 


TORCS: A Teleoperated Robot Contro! System for the 
Self Mobile Space Manipulator. 
AD-A236 821/5/GAR 155,824 
System for Telerobotic —— of Servicing Tasks in a 
Nuclear Steam Generator 
AD-A236 824/9/GAR 156,891 
incrementally Increasing the Uncertainty-Tolerance of 
Robotic Manipulation Plans. 
AD-A236 852/0/GAR 154,959 
Evaluation of ea for Inspection of Aging Aircraft. 
N91-24088/7/GAR 154,162 
Passivity Based Control Methodology for Flexible Joint 
— with Application to a Simplified Shuttle RMS 


ARM. 
N91-24582/9/GAR 158,830 


Aerospace Mechanisms Symposium 25th. 
N91-24603/3/GAR 157,667 
Description of a Vibration Compensation System for the 
Small Scale Model Robot Crane Project. 
PB91-216648/GAR 154,486 
ROBOTS 
pane i autonomous mobile robots using custom-de- 
bo oe ualitative aaa VLSI chips and s. 

DE91 01 3527/ GAR 155,828 
Proposal for continued basic research in intelligent ma- 
chines at the Center for aoe Systems Advanced 
Research: Fiscal a 1992-1996. 

DE91012997/GAI 155,829 
ROCK BURSTS 
a review of the Canada-Ontario Industry Rock- 


rst Project. 
mIc-91 -03586/GAR 156,697 


ROCK FALLS 
Application of a mean field approximation to two systems 
that exhibit self-organized criticality. 
DE91011386/GA' 156,588 
ROCK-FLUID INTERACTIONS 
Unsaturated flow 2 variable aperture fracture in 


T h Spring wel 
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Integral equation formulation for two-phase flow and 
other nonlinear flow problems through porous media. 
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ROCK MECHANICS 
Physical mn | Measurements on Samples 
pow 7y Soviet Nuclear Test Site: Northern Maine. 
AD-A236 359/6/GAR 156,804 
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Numerical modelling of shear bands in geological materi- 


als. 
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Mechanical Characterization of Densely Welded Apache 
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Properties for Filament Wound 
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Solid Rocket Propulsion Applications for Advanced Poly- 


mers. 
N91-24279/2/GAR 
Normal Stress Transducer Behavior. 
N91-24284/2/GAR 154,797 
Le Controle Non Destructif des Structures Composites 
Par Tomographie a Rayons X (Nondestructive Testing of 
Composite Structures by X ray Tomography). 
N91-24347/7/GAR 155,948 
ROCKET ota DESIGN 
Boundary Layer Simulator Improvement. 
N91.24212/3/GAR 
Development of Low Cost Propulsion Requi 
N91-24242/0/GAR 
Control of Chamber Heat Flux by Injector Design. 
N91-24245/3/GAR 
Advanced Launch S 
Liquid Methane 
lan. 
N91-24471/5/GAR 
ROCKET ENGINES 
Three-Dimensional Turbulent Heat Transfer Analysis for 
Advanced Tubular Rocket Thrust Chambers. 
N91-24258/6/GAR 154,783 
State-of-the-ART 22N (5 Lbf) Thruster Finds Broad Appii- 


cation. 
N91-24265/1/GAR 154,784 
Dual-Cooled Hydrogen-Oxygen Rocket Engine Heat 
Transfer Analysis. 
N91-24302/2/GAR 154,799 
Flow Visualization of a Rocket Injector Spray Using 
Gelled Propellant Simulants. 
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N91-24306/3/GAR 
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(Abstract Only). 
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Measuret 
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ments. 
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Space Aging of Solid Rocket Materials (Abstract Only). 
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ROCKET EXHAUST 
Rocket Plume Spectrometry: A System Permitting E 
Condition Monitoring, as Applied to the Technology 
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ROCKET FIRING 

Rocket Plume Spectrometry: A System Permitting E 

= Monitoring, as Applied to the Technology 
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ROCKET LININGS 
Airflow Model Testing to Determine the Distribution of 
Hot i. Flow and O/F Ratio Across the Space Shuttle 
Main Engine Main _— Assembly. 
NOt. 24244/6/GAR 154,772 
Evolution of an Aging Program Minuteman Stage 2 Solid 
Rocket Motor. 
N91-24275/0/GAR 154,788 
Liquid Propellant Injector/Combustor Tests. 
N91-24298/2/GAR 
ROCKET NOZZLES 
Nozzle Vector Angle Determination Using a Laser Meas- 
urement System. 
N91-24274/3/GAR 154,787 
ROCKET PROPELLANTS 
Impact of Propulsive Advancements on Capabilities of 
Reusable Earth-to-Orbit Ships 
N91-24236/2/GAR 157,642 
Evaluation of Proposed Rocket Engines for Earth-to-Orbit 
icles. 


Vehicles. 
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Condition Monitoring, as Applied to the Technology est 
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Turbulent Heat Transfer Analysis for 
anced Tubular Rocket Thrust Chambers. 
N91-24258/6/GAR 154,783 
ROCKETS 
Attitude control of a spinning rocket via thrust vectoring. 
DE91006267/GAR 157,534 
Space propulsion by fusion in a magnetic dipole. 
DE91012033/GAR 
ROCKY FLATS PLANT 
In fae of the wee States Department of Ener- 
cocky Plats Plant, Golden, Colorado. 
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RODENTS 
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cent Riparian Habitat in idaho. sites: — 
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RODS 

Plastic analysis of a circular rod subjected to sinusoidal 

thermal oy 

DE91011845/GAR 155,986 
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Pointing/Roll Mechanism for the Ultraviolet Coronagraph 


N91-24610/8/GAR 157,619 


ROMANIA 
Romanian Law No. 35 of 4/91 on Foreign Investments. 
PB91-960823/GAR 154,521 


a Resolution No. 239 of 3/91 Pm the Second 


Stage of the Liberalization of Prices and Fees. 
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154,761 
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ROOFS 
Structural Performance of Light-Frame Roof Assemblies. 


2. Conventional Truss 
PROT ot 6028/GAR 154,506 
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Summary of the Analysis of the Management Situation: 


R District Office Resource Management Pian 
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ROTARY VALVES 
Melvin Price Locks and Dam Auxiliary Lock and Rotary 
Lock Culvert Valve Mississippi River, Alton, Illinois. 
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Rotorcraft Activity Survey. 
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ROTATION 
Coolant Side Heat Transfer with Rotation: User Manual 


for 3D-Teach with Rotation. 
N91-24552/2/GAR 


ROTOR DYNAMICS 
Three-Dimensional Euler Time Accurate Simulations of 
Fan Rotor-Stator Interactions. 
N91-24124/0/GAR 154,125 


ROTORS 
Localization of Aeroelastic Modes in Mistuned High- 
Ei Turbines. 
N91-24659/5/GAR 157,193 
ROTOT DYNAMICS 
Composite Discrete/Continuous Control of Robot Manip- 
ulators. 
AD-A236 642/5/GAR 155,823 


ROWAN COUNTY (NORTH CAROLINA) 
Record of Decision (EPA Region 4): National 
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Superfund 
Starch and Corporation Site, Salisbury, NC. 
Action), September 1990. 


(Second Remedial 

PB91-921446/GAR 
RUBIDIUM 87 TARGET 

Cross sections of neon and krypton isotopes produced 

by neutrons. 

DE91740649/GAR 157,475 
RUNGE-KUTTA METHOD 

Unconditionally Stable Runge-Kutta Method for Unsteady 


Rotor-Stator Interaction. 
N91-24337/8/GAR 154,758 


pecan, Analysis of Turbomachinery Blade External 
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RUNWAYS 
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October 15, 1991 KW-123 


157,081 


156,447 





DE91012969/GAR 
RURAL AREAS 
apo of International Remittances on Poverty, Inequal- 
yt gh in Rural Egypt. 
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RCRA Facility investi 
106), Y-12 Plant, Oak 
DE91013063/GAR 
aa ir 
Turnip mosaic virus (TuMV) of rutabaga. 
MIC- 1-03893/GAR 
RUTHENIUM COMPLEXES 
Electron transfer reactions in microporous solids. 
Progress report, March 1990-May 1991. 
DE91012299/GAR 154,588 
Resonance Raman and photophysical — of transi- 
tion metal ap one in solution and entrapped in zeo- 
lites. Progress report, August 1, 1990-March 31, 1991. 
DE91013010/GAR 154,578 
RWANDA 
Commercialization of Agriculture under P 1 Pres- 
— Effects on Production, Consumption, “and Nutrition 


in Rwanda. 
PBot -213009/GAR 154,241 


SACK (STRUCTURAL ANALYSIS CODE KIT) 
Structural Analysis Code Kit. User’s Guide. 
AD-A236 738/1/GAR 


SAFEGUARDS 
—— of fiber optic closed circuit television transmis- 
systems for security applications. 
DE91014324/GAR 156,945 


Argentine-Brazilian declaration on common nuclear 


policy. 
DE91619530/GAR 156,948 


SAFETY 
Airborne FLIR Detection and Warning System for Low Al- 
titude Wind Shear. 
N91-24147/1/GAR 


Human Factors Cockpit: A System and Human Factors 
Program to Enhance Safety and Efficiency in Single Pilot 
\FR and Terminal Area Operations. 

N91-24165/3/GAR 154,459 


SAFETY ANALYSIS 
US Air Force SAC bomber base usage report. 
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Uncertainty analysis report for Ulysses. Volume 1. 
DE91013476/GAR 


SAFETY DEVICES 
Evaluation of Mine Safety Appliance (MSA) Passive Fuel 
Vv Monitor, Prototypes MSA 16-72, MSA 17-72, and 


MSA 18-72. 

AD-A236 761/3/GAR 157,000 
Regulatory and economic impact for mandatory require- 
ments for shoulder harnesses in small commercial aero- 


planes and commercial helicopters. 
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NIOSH Testimony to DOL on the Occupational Safety 
and Health Administration’s Notice of Proposed Rulemak- 
ing on Occupant Protection in Motor Vehicles by J. D. 
Millar, January 8, 1991. 

PB91-213132/GAR 156,270 


NIOSH Comments and Testimony on the Occupational 
Safety and Health Administration’s Notice of Proposed 
Rulemaking on Occupant Protection in Motor Vehicles by 
J. D. Millar, December 14, 1990. 
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Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Caulking Mechanic Dies in Fall When Scaffold 

Fails, March 15, 1989. 

PB91-212837/GAR 156,264 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Farm Laborers Die in Oxygen-Deficient 
Manure Pit, June 26, 1989. 

PB91-212845/GAR 156,265 
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eport: Journeyman oe + en Lock- 
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PB91-212852/GAR 156,266 
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Report: 





Touching Damaged Power Cord, December 22, 1988" 
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Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrical Foreman and Groundman Electrocuted 
When Guy Wire Contacts 13,200-Volt Power Line, Octo- 
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and “y Administration’s Notice of Proposed Rulemak- 
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NIOSH Comments and Testimony on the Occupational 
Safety and Health Administration’s Notice of Proposed 
Yeogo a on ore maw Protection in Motor Vehicles by 
J. D. Millar, December 14, 1990. 
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NIOSH Comments to DOL on the Occupational Safety 
and Health Administration's Notice of Proposed Rulemak- 
ing on Occupant Protection in Motor Vehicles by J. D. 
Millar, April 8, 1991. 

PB91-213157/GAR 156,272 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Laborer Electrocuted When He Contacts 4160- 
Volt Power Line on Rooftop, June 1, 1989. 

PB91-217216/GAR 156,274 


Fatal Accident Circumstances and Epidemiology (FACE) 
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Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Ironworker Dies in Fall from a Warehouse under 
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Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrician’s Helper Falls to His Death through a 
Skylight, April 18, 1989. 
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Fatal Accident Circumstances and Epidemiology (FACE) 
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Volt Primary Wire, May 2, 1989. 
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Inside Tank, May 16, 1989. 

PB91-217265/GAR 156,279 


Fatal Accident Circumstances and a (FACE) 
mg ee Mason Dies in Fall from Scaffold, April 


21, 
PBot ie 7273/GAR 156,280 
— REPORTS 


of the Final Safety Analysis Report and the 





and Health Administration’s Notice of Propo: 
Hy on Occupant Protection in Motor Vehicles by J. D. 
Millar, April 8, 1991. 
PB91-213157/GAR 156,272 


a MEASURES 
aboratory a guidelines. 
MICL91-02040/GAR 155,816 


Fatal Accident Circumstances and Epidemiology (FACE) 

a Grain Elevator Leadman Suffocates After Being 
julfed in Shelled Corn Inside Silo, April 5, 1989. 

PB 1-212704/GAR 56,258 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Sheet Metal Mechanic Dies Following a 22-Foot 
Fall through a Roof Opening, December 20, 1988. 

PB91-212738/GAR 156,259 


Fatal Accident Circumstances and Epidemiology (FACE) 

- Rag wed Lineman Electrocuted While Upgrad- 
ower Distribution System, March 6, 1989. 

P o1- 2746/GAR 156,260 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Construction Worker Dies in 36-Foot Fall at Con- 
struction Site, January 18, 1989. 

PB91-212779/GAR 


Fatal Accident Circumstances and Epidemiol 

Report: Cement oy ge Dies After 160-Foot Fall from 
Scaffold, December 19, 1988. 

PB91-212811/GAR 156,262 


Fatal Accident Circumstances and ee aad 
Report: Service Operations Technician Dies 
tacting 7680-Volt Switch, May 13, 1989. 
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Sele ety Evaluation Report for the Galileo mission. 
DE91013555/GAR 157,656 
SAGE GROUSE 
pe grouse use of burned, non-burned, and seeded 
tation communities on the Idaho National Engineer- 


Laboratory, Idaho. 
D 91012765/GAR 156,315 


SAINT ANDREWS CHURCH 
St. Andrew's Church, Red River: An historical and archi- 
tectural survey. 
MIC-91-03631/GAR 154,400 
SAINT LAWRENCE GULF 
Gulf of St. Lawrence: Small ocean or big estuary. Pro- 


ceedings of a workshop/symposium. 
MIC-91-03933/GAR 156,990 


SALMON 
Smolt quality assessment of spring chinook salmon. 
Annual report. 
DE91013287/GAR 154,266 
Financial structure and performance of the salmon farm- 
ing industry in Canada. 
MIC-91-03614/GAR 154,268 


Summary of 1987 coho salmon smolt trapping operations 
on the Lachmach River, British Columbia. 
MIC-91-03645/GAR 154,269 


Abundance, migration timing and biological characteris- 
tics of sockeye salmon Oncorhynchus nerka returning to 
Henderson Lake, Vancouver Island during 1988. 

MIC-91-03658/GAR 154,272 


Distribution, abundance, and feeding habitats of chinook 
and coho saimon on the fishing banks off southwest 
Vancouver Island, May 23-June 5, September 26-30, and 


October 23-30, 1988. 

MIC-91-03659/GAR 154,273 
Outplanting normal and sterilized hatchery coho fall fin- 
~~ into two small British Columbia lakes: An evalua- 


MIC: 91-03660/GAR 154,274 


Predation by harbour seals and sea lions on adult salmon 
in Comox Harbour and Cowichan Bay, British Columbia. 
MIC-91-03661/GAR 154,275 


Size and scale characteristics of upper Yukon River juve- 
nile chinook salmon Oncorhynchus tschawytscha. 
MIC-91-03662/GAR 154,276 


Escapement enumeration of salmon passing through the 
—, ¥ Fishway on the Somass River system, 1986 


Micon eo -03711/GAR 154,279 
Seapen rearing to maturity of Squamish River chinook 


salmon. 
MIC-91-03880/GAR 154,287 


Study of freshwater cage culture in Scotland. 
MIC-91-03886/GAR 54,289 


— Canada Workshop on Methods for the Produc- 
of Non-Maturing Salmonids: Proceedings. 
MIC-91.0508/ GAR 154,291 


Abundance, age, size, sex and coded wire tag recoveries 
for chinook salmon escapements of Kitsumkalum River, 


1987-88. 
MIC-91-03914/GAR 154,294 
Salmonid Enhancement Program (Canada): 1989-90 


update. 
MIC-91-03934/GAR 154,295 


Effect of run timing on the exploitation by anglers of At- 
lantic salmon in the Miramichi River. 
MIC-91-03993/GAR 154,296 


Commercial Atlantic salmon catch for west Newfound- 
land and south Labrador, Gulf Region: Annual summa- 
ries, 1974-88 and weekly catches, 1987-88. 

MIC-91-04046/GAR 154,299 


Data record of juvenile sockeye salmon and other fish 
species captured by purse seine in Alberni Inlet and Bar- 
- Kley Sound i in A o Mey. and June, 1987 and 1988. 
91-04116/ 154,301 


sc Review ws aie River Fall Chinook Salmon. 
PB91-218222/GAR 54,315 


SALT DEPOSITS 
Evolution of hydrologic systems and brine geochemistry 
in a deforming salt medium: Data from WIPP brine seeps. 
DE91011428/GAR 56,856 


SAMARIUM COMPLEXES 
Electronic structure of organometallic complexes of the f 
XX 1 of the optical and magne- 
tochemical data of a Gyciohenylacoyerie adduct derived 
from tris((eta)(sup 5)-cyclc yl) (lil). 
DE91012294/GAR 154,637 
SAMPLERS 
Ver en van dauwmonsternemers van ECN en KEMA 
gay 4 (Comparison of dew samplers of ECN 
and KE |A in Schagerbrug, Netherlands). 
154,982 
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SAMPLES 

Instruction Manual, Part 5: Data Preparation of the Cur- 

rent Mortality Sample, 1991. 

PB91-205377/GAR 155,753 
SAMPLING 

Volatile organic compounds in contaminated soils: The 


nature and validity of the measurement process. 
DE91011368/GA 155,715 


High-Pressure Promoted Combustion Chamber. 
PATENT-4 990 312 

SAN FRANCISCO BAY 
Chemical evaluations of John F. Baldwin Ship Channel 


sediment phase 2. 
DE91013718/GAR 155,682 


Harbor Seal Habitat Restoration at Strawberry Spit, San 


Francisco Bay. 
PB91-212332/GAR 156,956 
— JUAN COUNTY (UTAH) 
hy ops Record of Decision (EPA R 
ll Tailings Site, San Juan County, U 
a Action), August 1990. 
PB91-921482/GAR 
SANDIA LABORATORIES 
New DOE Primary Standards facility at Sandia National 
Laboratories. 
DE91011223/GAR 155,767 


a Cultural Assessment of Sandia National 


Laborat 
DE91013799/GAR 154,088 
pee -_ security control system pre-site planning and 


insta 
156,943 
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ion 8): Monticel- 
. (First Remedi- 


155,660 
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SANDSTONES 
Geologic characterization of tight gas reservoirs. Annual 
report, FY 1989. 





DE91002009/GAR 156,666 
Quantification of Flow Unit and Bounding Element Prop- 
erties and Geometries, Ferron Sandstone, Utah: Implica- 
tions be By wet. we in Gulf Coast Tertiary Deltaic 
Reserv nnual Report, January-December 1990. 
PBOT217080/GAR 156,723 
SANG (SAUD! ARABIAN NATIONAL GUARD) 
Saudi Arabia’s National Guard. 
AD-A236 930/4/GAR 
SANITARY LANDFILLS 
iwastignton ot Holocene faulting near closed landfill Pit 
6, L | Laboratory Site 300. 
DEO1012570/GAR 155,524 
In situ survi of the United States fae, of Ener- 
’s Rocky Flats Plant, Golden, Colorado. 
E91013550/GAR 155,485 


Technical gl roonene assessment of reverse osmosis 
It I 


MIC-91 "03908/ GAR 155,548 


SANITATION 

porn sanitation and development: Water and sanitation 

lor development issues paper. 

MIC-01-03988/GAR 154,420 
SAPPORO RAT VIRUS 

Coding Properties of the S and the M Genome Segments 

of Salers Rat Virus: Comparison to Other Causative 

Agents of Hemorrhagic Fever with Renal Syndrome. 

AD-A236 952/8 156,183 
SARA CYCLOTRON 

Decay studies of 

DE91740760/GA 
SATELLITE COMMUNICATION 

Performance Tradeoff of MILSATCOM Adaptive Multi- 

beam Antennas. 

N91-24482/2/GAR 155,013 

Scintillation Observed on the GMS Communication Link. 

N91-24668/6/GAR 154,361 
SATELLITE COMMUNICATIONS 

Civil and Military Satellite Communications: A Systems 

Overview and the Future Developments--Translation. 

AD-A236 441/2/GAR 154,829 

Design of an interactive Satellite Communications 

System Analysis Program. 

AD-A237 030/2/GA 154,842 
SATELLITE IMAGERY 

Estimation of Surface Wind Profile within the Range of 

200 Km from a Typhoon Center Using GMS Images. 

N91-24666/0/GAR 154,359 

Earth View: A Business Guide to Orbital Remote Sensing. 

N91-24671/0/GAR 156,545 
SATELLITE INSTRUMENTS 

Slit aperture for the monitoring x-ray experiment — 

DE91013317/GAR 157,665 


_ pre in an Innovative Multishot Deployment 


NST 24622/3/GAR 157,540 


SATELLITE METEOROLOGY 
Winds from the SSM/I Versus Numerical Mode! Output: 
A Forecaster’s Perspective. 
AD-A236 748/0 
SATELLITE OBSERVATION 
Usage of Wind Data Derived from GMS in the Upper 


Tropics. 
N91-24664/5/GAR 154,357 
Added Information by Man-Machine Interactive Operation 


of the 3 
N91-24665/2/GAR 154,358 


Highlights of 1989. 

N91-24669/4/GAR 154,389 

Earth View: A Business Guide to Orbital Remote Sensing. 

N91-24671/0/GAR 156,545 

Atlas of Wide-Field-of-View Outgoing Longwave Radi- 

ation Derived from Nimbus 7 Earth Radiation Budget 

Data Set, November 1985 to October 1987. 

N91-24719/7/GAR 154,363 

Atlas of the Earth’s Radiation Budget as Measured by 

Nimbus-7: May 1979 to May 1980. 

N91-24720/5/GAR 154,364 
SATELLITE ORBITS 

Perturbations, Untruncated in Eccentricity, for an Orbit in 

an Axis-Symmetric Gravitational Field. 

AD-A236 640/9/GAR 157,657 
SATURATION (CHEMISTRY) 

Saturation Point Model for the Formation of Metal Nitrate 

in Nitrogen Tetroxide Oxidizer. 

N91-24542/3/GAR 157,071 
SAVANNAH RIVER 

Land and water use characteristics in the vicinity of the 

Savannah River Site. 

DE91013543/GAR 155,484 
SAVANNAH RIVER ‘taped 

Site specific pla 
DE91010036/GAR 
SAW BLADES 

Seawater Hydraulic Band Saw. 
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roton rich rare earth nuclei with Sara. 
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155,499 
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SAWING 
GR-IST: PC Program for Evaluating Gang-Rip-First Board 
Cut-Up Procedaee. ——, 
PB91-212381/GAR 156,077 
SAWS 
Seawater Hydraulic Band Saw. 
PATENT-4 953 295 
SCALE MODELS 
Flow Visualization Study of a 1/48-Scale AFTI/F111 
Model to Investigate Horizontal Tail Flow Disturbances. 
N91-24128/1/GAR 154,128 
SCANNERS 
——— Impacts on the Uhcre Cosmic Ray Experiment 
n Covers: The Esa Programme (Abstract Only). 
NO1.25004/8/GAR 157,564 
SCANNING ELECTRON MICROSCOPY 
Materiais science applications of a 120 kV FEG TEM/ 
STEM: Triskaidekaphilia. 
DE91010136/GAR 156,081 
SCANNING TUNNELING MICROSCOPY 
———- of Scanning Tunneling Microscopy to Elec- 


troche’ 
154,622 


155,839 


mistry. 
AD-A237 021/1/GAR 
SCATTERING 
Applications of the Conjugate Gradient FFT Method in 
Scattering and tty wr tle — Simulations with Im- 
lance 


ped indary 

N91-24485/5/GAR 157,136 
SCATTERING CROSS SECTIONS 

Differential Collision Cross-Sections for Atomic —. 

N91-24847/6/GAR 498 
SCATTEROMETERS 

Description, Characteristics and Testing of the NASA Air- 

borne Radar. 

N91-24156/2/GAR 
SCENE ANALYSIS 

Development of a Portable Multispectral Thermal Infrared 

Camera. 

N91-24557/1/GAR 
SCHEDULING 

Balancing yo Time and Resource Utilization 

S ribed Scheduling Problems. 

AD. A236 643/3/GAR 156,130 

Planning and Scheduling of Software Manufacturing 


Projects. 

AD-A237 033/6/GAR 155,813 

Algorithms for the Correct Implementation of Scheduling 

Policies in Distributed Systems. 

PB91-218735/GAR 154,938 
SCHOOL BUILDINGS 

Electronic high frequency fluorescent ballasts (past, 

present and future). 

DE91011887/GAR 155,296 


Evaluation of the Asbestos Hazard Emergency Response 


ct (A! q 
PB91-216408/GAR 155,411 
AHERA Clearance at Twenty Abatement Sites. 
PB91-217398/GAR 
SCHOTTKY DIODES 
poor & —_— Schottky Diodes for Infrared Sensor 


Applic: 
PA ENT ‘990 988 155,057 
SCHOTTKY EFFECT 
High-frequency Schottky detector for use in the Tevatron. 
DE91012354/GAR 157,256 
SCHROEDINGER EQUATION 
Multi-Dimensional A ae and Complex Momentum. 
N91-24868/2/GAR 157,502 
Tunnelling _ Non-Localised Initial States. 
NS1-24869/0/GAR 
SCIENTIFIC SATELLITES 
Retrievable Payload Carrier (RPC): Next Generation Long 
Duration Exposure Facility (Abstract Only). 
N91-25097/7/GAR 157,633 
SCIENTISTS 
UNC Collaboratory Project: Overview. 
AD-A236 704/3/GAR 
SCINTILLATION 
Overview of Survivability Tradeoffs for Selected Eccm 
Waveforms. 
N91-24476/4/GAR 154,985 
Scintillation Observed on the GMS Communication Link. 
N91-24668/6/GAR 154,361 
SCRAP METALS 
Copper removal from solid ferrous scrap. Final report. 
DE91010831/GAR 55,501 
SCREWS 
Development of Solid-Lubricated Ball-Screws for Use in 


Space. 

N91-24617/3/GAR 156,008 
SDIO (STRATEGIC DEFENSE INITIATIVE ORGANIZATION) 

Guide to International Participation in the Strategic De- 

fense Initiative. 

PB91-204933/GAR 156,322 
SEA BIRDS 

Studies of high-latitude seabirds, 1: Behavioral, energetic, 

and oceanographic aspects of seabird feeding ecology. 
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SEASONAL THERMAL ENERGY STORAGE 


MIC-91-03724/GAR 
SEA ICE 


Eastern-Western Arctic Sea Ice Analyses 1989. 
AD-A236 540/1/GAR 


156,741 


156,986 


See O08 he Cane ant aye Chee ao 


Coupled ice-Ocean 
AD-A236 747/2 


Outer Continental Shelf Environmental Assessment Pro- 
of Principal Investigators. uae 


156,987 


= . Final Reports 

B91. -204017/GAR 
ice Dynamics in the Marginal Ice Zone. 
PB91-223107/GAR 

SEA LIONS 
Predation by harbour seals and sea lions on adult salmon 


in Comox Harbour and Cowichan Bay, British Columbia. 
MIC-91-03661/GAR 154,275 


agg ra 


156,992 


— of Sensor Microwave aoe oe (SSM/ 
|) Data into the AN OES Acoustic Ambient 
AD-Az36 7 786/0/GAR M156,969 
SEA TURTLES 
ba Information about Sea Turtle Research at the 
IMFS Galveston Laboratory (Revised). 
PB91-216000/GAR 156,957 
Bibliography of NMFS Galveston Laboratory Publications 
and Reports on Sea Turtles 1978-1991. 
PB91-216101/GAR 156,958 
SEA URCHINS 
Comparison of the gonadal maturation of a sea urchin 
Strongylocentrotus intermedius, from Soya and Rebun 


in northern Hok' 

MIC-91.04120/GAR 156,953 
SEA WATER 

Development of a Pulsed-Laser, Fiber-Optic-Based Fluor- 

imeter: Di of F Decay Times of 

Polycyclic Aromatic Hydrocarbons i in Sea Water. 

AD-A236 523/7 156,985 

Impact of Biofouling on the Electrochemical Behaviour of 

304 Leys _ in Natural Seawater. 

AD-A236 569/0 156,023 

of Seawater-Resistant Polyurethane Elas- 
lor Use as Sonar Encapsulants. 

ADADSE & 949/4 155,971 
SEAKEEPING 

RELMO User’s Guide. Version 1.0. Relative Motion be- 

tween Ships in Random Seas. 

AD-A236 737/3/GAR 
SEALIFT OPERA 

Strategic Sealift for Desert Shield not a Blue Print for the 


Future. 

AD-A236 513/8/GAR 156,396 
SEALS 

Experiments to determine the leakage behavior of pres- 

sure-unseati — hatches. 

DE91009190/G 156,821 


— and construction issues associated with sealing of 


a repository in salt. 

DE91011481/GAR 156,857 
SEALS (ANIMALS) 

Predation by harbour seals and sea lions on adult salmon 
in Comox Harbour and Cowichan Bay, British Columbia. 
MIC-91-03661/GAR 154,275 

SEALS (MAMMALS) 
Pe Seal Habitat Restoration at Strawberry Spit, San 


ancisco Bay. 

POO T-212330/GAR 156,956 
SEALS (STOPPERS) 

High Temperature Seals Between Ceramic Separation 

Membranes and Super-Alloy Housing. 

N91-24382/4/GAR 155,846 
SEARCH AND RESCUE 

Overland Combat Search and Rescue: A Real Fix to an 


Old Problem. 
AD-A236 670/6/GAR 156,487 


SEARCH PROFILES 
National Trade Data Bank Users Guide: A Guide to Un- 
derstanding and Using the NTDB CD-ROM (Updated to 
nclude the New Features of BROWSE II). 
PB91-220145/GAR 154,555 
SEARCHING 
Effects of Symboi Rotation and Matrix Size on Visual 


Search Performance. 

AD-A236 537/7/GAR 154,456 
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AD-A236 588/0/GAR 
ae Saco of Online Searching for ‘jaa intel- 


Nb-A2 A236 5 653) 2/GAR 154,956 

Expert System for Speeting in Full-Text. 

AD-A236 682/1/GAR 154,897 

Knowledge-Based Natural Language Database Interface. 

AD-A237 043/5/GAR 154,910 
SEASONAL THERMAL ENERGY STORAGE 

Seasonal storage of thermal energy in unsaturated soils: 

Modeling, simulation, and field validation. ones 

155, 
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SEASONAL VARIATIONS 
Status Review for Snake River Fall Chinook Salmon. 
PB91-218222/GAR 54,315 


_Child Restraint Sane through Local Educa- 
tion and ibution Efforts. 
PB91-218461/GAR 157,529 


SEATS 
Crashworthiness Experiments. 
N91-24161/2/GAR 157,706 
Analysis of Commuter Aircraft Seat-Type Structures in a 
Crash Environment. 
N91-24162/0/GAR 157,707 
SEAWATER 
—_ Hage ese elements between dis- 
ra para ps4 in the ocean. Progress 
1988-30 Apr 199 
31013284/GAR 155,679 


ee PROTECTION 


janford codes and jargon. 
DEo1012071/GaR 
SECTORAL ANALYSIS 
Rapporto energia 1989: Domanda e offerta di energia in 
Italia e nel mondo. (1989 Energy Report: Energy supply 
and demand in Italy and in the world). wm 
155,314 


156,839 


DE91790766/GAR 
SECURITY 
Building 823 security control system pre-site planning and 
installation. 
DE91013981/GAR 156,943 
——_ of fiber optic closed circuit television transmis- 
lems for security applications. 
DE9101 14324/GAR 156,945 
Computer-assisted or screening system. 
MIC-91-03940/GAR 
SECURITY COUNCIL 
os Cold War Role of the United Nations Security Coun- 


AD-A236 430/5/GAR 154,406 

a aed ROCKS 
ing permeability and electrical conductivity of sedi- 
waning Ar from microgeometry. 

DE91011882/GAR 156,675 
SEDIMENTATION 

Influences of Sub d Aquatic M ftes on Zona- 

tion of Sediment Accretion and Companion Eau Galle 

Reservoir, Wisconsin. 

AD-A236 604/5/GAR 156,651 
SEDIMENTS 

Information Summary, Area of Concern: Grand Calumet 


River, Indiana 
AD-A236 435/4/GAR 155,671 


Sub-Bottom Acoustic Sass Survey of Sedi- 
ments in ee Mississippi Sound 
AD-A236 840/5 156,989 


Mechanisms of bacterial metals removal from solids. 
DE91012808/GAR 155,677 


oes evaluations of John F. Baldwin Ship Channel 


sediment phase 
DE91013718/GAR 155,682 


Fruehdiagenese und ihr Einfluss auf die Mobilitaet der 
Spurenelemente As, Cd, Co, Cu, Ni, Pb und Zn in Sedi- 
ment- und Schwebstoff-Suspensionen. (Early diagenesis 
and its influence on the mobility of the trace elements 
As, Cd, Co, Cu, Ni, Pb and Zn in sediment and seston 


suspensions). 

DE91788379/GAR 155,685 
SEED POTATOES 

— Brunswick seed potato growers’ certification list, 

1 “ 

MIC-91-03840/GAR 154,257 


SEEDS 
Seeds in Space Experiment Results (Abstract ~*~, 
N91-25094/4/GAR 
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Seep Exposed Experiment Developed for pai 
EES) poe p-0004-2 (Abstract Only). 
156,158 


Nor -25095/1 (GAR 
Survival of Ay Bacteria from Seed Stored on the 
Long Dura sure Facility (LDEF) (Abstract Only). 
NOT 28098/5/GAR 156,216 
SEIBERSDORF IAEA LABORATORY 
RIAL: a s laboratories at Seibersdorf and VIC. 1989 


annual report. 
DE91619573/GAR 155,731 
SEISMIC ARRAYS 
Results of an analysis of pre-collapse NTS seismic data 
using split array cross-correlator processing. 
DE91011443/GAR 154,994 
Analysis of Near-Source Waves: Separation of Wave 
T Usi om | Motion Array Recordings. 
PB91-212621/GAI 155,002 
SEISMIC DATA 
Geological Interpretations Based on Deep-Tow Single 
— and Multichannel Seismic Data from the Bermu- 
da Rise. 
AD-A236 784/5 
SEISMIC DETECTION 
High Frequency Array Studies of at omen de “ 
gation and the Causes of Lg Blocka: 
the Eurasian Continental Craton. Vela 2 
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Environmental Site Characterization for the Wide Area 
Mine Sensor Demonstration, Aberdeen Proving Ground, 


October 1988. 

AD-A237 045/0/GAR 157,005 

Multichannel lo: seismic data acquisition Wael 

DE91619204/G., 811 
SEISMIC EFFECTS 

Probabilistic evaluation of main coolant pipe break indi- 

pos a by earthquakes: Savannah River Project L 

a ctors. 

DE90001374/GAR 156,893 
SEISMIC EVENTS 

rad - an analysis of pre-collapse NTS seismic data 

ising spli ro cross-correlator processing. 
Deovol 14497 154,994 


— PROSPECTING 
ocal seismic survey at Denison Mine. 
Mic-91-09595/GAR 156,633 
Feasibility Study on the Characterization of the Degree 
and Scale of Reservoir Heterogeneity from Surface and 
ae Seismic Data. Phase 1. Milestone Report, 
eet 1990-February 1991. 
PB91-217042/GAR 156,722 
SEISMIC REFLECTION METHOD 
Reflection seismic coverage of onshore and offshore 
New Brunswick, 1948-89. 
MIC-91-03576/GAR 156,631 
SEISMIC SURVEYS 
Computational methods for i luti 
ae seismic wdhpy By many Rony onee 


90-September 
be91012661/GAR 155,001 


Evaluation of effective acceleration and selection of seis- 
mic analysis accelerograms for Lawrence Livermore Na- 
tional ratory. Final report. 
DE91013926/GAR 156,595 
SEISMIC WAVES 
High Frequency Array Studies of Long Range Lg Propa- 
er and the Causes of Lg Blockage and Attenuation in 
Eurasian Continental Craton. Volume 2. 
AD-A236 984/1/GAR 155,000 
Sliding Shear in Low-Rise Shear Walls. 
PB91-209627/GAR 154,499 
js mr of Recorded Earthquake Ground Motions on 
ic Design of _ Structures. 
PBST oIDSsO GAR 154,504 
—_ of Near-Source Waves: Separation of Wave 
s Usi Ol Motion Array Recordings. 
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Generalization of Traveltime Inversion. 
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SELECTIVE CATALYTIC REDUCTION 
Binding and catalytic reduction of NO by transition metal 
aluminosilicates. Technical progress report, December 

nm. 


1990-Febri 
DE91011288/GAR 155,361 


SELENIUM COMPOUNDS 

Environmental, health and safety issues associated with 

the manufacture and use of II-VI photovoltaic devices. 

DE91013971/GAR 155,422 
SEMICONDUCTING FILMS 

MOCVD of TIBaCaCuO Superconducting Thin Films: 

Structure - Property - Processing Relationships. 

AD-A236 881/9/GAR 157,145 
SEMICONDUCTOR DETECTORS 

Development of pixel detectors for SSC vertex ——. 

DE91013276/GAR 157,371 
SEMICONDUCTOR DEVICES 

Semiconductor bridge (SCB) research and development. 

DE91011493/GAR 157,008 
SEMICONDUCTOR JUNCTIONS 

Research on stable, high-efficiency amorphous silicon 

multijunction modules. oo ang subcontract report 

hase 1, 1 May ai October 1 
£91002138/GA 158,325 

SEMICONDUCTOR anaes 

Near-Infrared Dyes. An Air-Stable Radical Anion. 

AD-A236 429/7 54,581 


Semiconductor laser devices having lateral refractive 


index tailoring. 
PAT-APPL-7-366 398/GAR 157,101 


tic —_ System. 
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Characterization of crystalline interfaces by advanced 
electron microsco PY: Summary. 
DE91011883/GA 156,084 
Structures a effet de champ de type | MOS en a 
effet de la dose de rayc ft: MOS 
field effect structures effect of the radiation dane. 
DE91740747/GAR 


SEMICONDUCTORS 
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SLAGS 
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DE91012480/GAR 157,277 
SLEDS 

Crashworthiness Experiments. 
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N91-24162/0/GAR 157,707 


155,515 


154,780 





SLENDER BODIES 
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Effect of Localized Air Emission on the Drag of a Slender 
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SLENDER WINGS 
Reynolds Number Effects on the Transonic Aerodynam- 
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Sliding Shear in Low-Rise Shear Walls. 
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SLIPMETERS 
Slipmeter for Floor Coatings. 
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SLOT ANTENNAS 
Comparison of Slotline Characteristics. 
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Comparison of Slotline Characteristics. 
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Behaviour of Metals in Municipal Sludge Incinerators. 
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NTIS Database). 
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Test plan for In situ Vitrification Engineering-Scale Test 
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Saturated Zones. 
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pe may basket drop structures along waterways. Revised 


MIC oT -03858/GAR 156,766 
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Field Calibration of Soil Core for Evaluati 
Fate and Effects of Gonetceny Engineered Microorga- 
nisms in Terrestrial Ecosystems. 
PB91-216366/GAR 156,219 


~~ np aoe 
in erosion control projects. Revised edition. 
Mico! 5867) GAR 156,767 


Management of an erosion control system. Revised edi- 


tion. 
MIC-91-03868/GAR 156,768 


SOIL ve ren 
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Potential ti o Mitigating Global Climate Change. Held in 
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PB91-216390/GAR 156,773 
SOIL MICROBIOLOGY 
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Prediction of Swell by the Suction Method. 
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Rubbersheet processing of USDA soil survey sheets. 
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SOIL TREATMENT 
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SOILS 
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Modeling, simulation, and field validation. 
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Methods manual for forest soil and plant analysis. 
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( Remedial Action), June 1990. 
PB91-921431/GAR 
ss ACTIVITY 
DEF Space Environments Overview (Abstract aa: 
NO1.24074/8/GAR 157,650 
Solar-Geophysical Data Number 561, May 1991. Part 1 
(Prompt Reports). Data for April, March 1991, and Late 


ata. 
a 217331 coma 154,321 


ta Number 561, May 1991. Part 2 
eee 4, Data for November 1990 and 


Miscellaneous. 
PB91-21 7349/ GAR 154,332 


SOLAR ACTIVITY EFFECTS 
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to Sorption of Non-lonic Organic Compounds. 

PB01-217408/ GAR 158,609 
SOIL POLLUTION 

Contamination of vegetation by lead and other element: 
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Innovative Techniques for the Production of Energetic 
yo mena d for Lunar Materials Processing Including Photo- 
tion Via Concentrated Solar Energy. 
91 °94970/9/GAR 
SOLAR ENERGY ABSORBERS 
Preliminary Results for LDEF/HEPP Thermal Control 
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SOLAR HEATING SYSTEMS 
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(Regional promotion of solar heating in the Frederiksborg 
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SOLAR WATER HEATING 

Kloeckner Solar-Heizsystem Astron. System Thermomax. 
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SOLAR X RAYS 

High resolution imaging with multilayer soft x-ray, EUV 

and FUV telescopes of modest aperture and cost. 
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N91-24616/5/GAR 156,007 
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TRANSFORMING GROWTH FACTORS 
Palatal Expression of TGFbeta Isoforms in Normal and 
Retinoic Acid-Treated Embryos. 
PB91-213595/GAR 156,152 
TRANSIENT RESPONSE 
Feasibility Study in Crack Detection in Aircraft Stiffened 
Panels by Pulse Probing and Deconvolution. 
N91-24158/8/GAR 154,184 
TRANSISTOR AMPLIFIERS 
Analyse du bruit des transistors a effet de champ en 
technologie complementaire MOS et application a la 
realisation d'un amplificateur integre sensible au courant. 
(Analysis of the background noise of field effect transis- 
tors in MOS complementary technology and application 
in the construction of a current-sensitive integrated ampli- 


fier). 
DE91740762/GAR 157,492 
TRANSITION FLIGHT 


Variable Sweep Transiti (VSTFE): 
Unified Stability System uss ghee and Users’ 


Manual. 
N91-24139/8/GAR 


TRANSITION TEMPERATURE 
Resonant method for the measurement of the glass tran- 
sition temperature at high frequencies. 
DE91618684/GAR 154,673 
TRANSMISSION ELECTRON MICROSCOPY 
In-situ REM imaging of surface processes on ceramic 
bulk crystals from 300 to 1670 K in a conventional TEM. 
DE91009923/GAR 
Materials science applications of a 120 kV FEG TEM/ 


STEM: Triskaidekaphilia. 
DE91010136/GAR 156,081 





154,137 





Grse-centinass TEM specimen preparation of free-stand- 
metal multi-layered films. 
D 91011117/GAR 155,936 


Pew. analysis of enclosed crystal microstructures and 
ces. 

DE91012344/GAR 156,030 

patie and electrical resistivity analyses of pure 


sheet. 
bE i Ot 4098/GAR 
TRANSMITTANCE | 


156,070 





of Ultra Violet and Visible 
Wavelength Guseee Filters Flown Aboard LDEF (Ab- 


N91-25078/7/GAR 


TRANSONIC FLOW 
Application of Particle Image be rena ~~ in a Short 
Duration Transonic Annular Turbine Casc: 
AD-A236 639/1/GAR 154,734 
bem Flow Predictions for an Oscillating Cascade Using a 
High Resolution _ Scheme. 
N91-24107/5/GAR 154,118 
Transonic | ze Theory, Application and Experi- 
ment, Volume 2 
N91-24132/3/GAR 
Laminar-Flow Wind Tunnel Experiments. 
N91-24136/4/GAR 154,135 
Controle de la Transition Transversale en Transsonique 
par Aspiration: Effet de Marches (Suction Control of 
Transverse Transition at Transonic Speeds: Step Effect). 
PBS91-217018/GAR 154,146 
Two Complementary Approaches to Transonic Potential 
Flow about Oscillating Airfoils. 
PB91-217554/GAR 
TRANSONIC SPEED 
Initial Investigation into Methods of Computing Transonic 
Aerodynamic Sensitivity Coefficients. 
N91-24099/4/GAR 
TRANSONIC WIND TUNNELS 
National Transonic Facility Status. 
N91-24133/1/GAR 154,229 
Reynolds Number Effects on the Transonic Aerodynam- 
ics of a Slender Wing-Body Configuration. 
N91-24134/9/GAR 154,193 
TRANSPORT AIRCRAFT 
Developing and Utilizing an Euler Computational Method 
for Predicting the Airframe/Propulsion Effects for an Aft- 
Mounted Turboprop Transport. Volume 1: Theory Docu- 


ment. 

N91-24118/2/GAR 154,164 

Developing and Utilizing an Euler Computational Method 

for Predicting the Airframe/Propulsion Effects for an Aft- 

Mounted Turboprop Transport. Volume 2: User Guide. 

N91-24119/0/GAR 154,122 
TRANSPORT PROCESSES 

Atomic-Scale a Transport at the Si(001) Surface. 

AD-A236 970/0/GAR 154,619 
TRANSPORT PROPERTIES 

Transport properties of disordered porous media from the 

microstructure. Progress report, March 1, 1990-February 

28, 1991. 

DE91012160/GAR 156,020 
TRANSPORT VEHICLES 

——- of European and Japanese Hypersonic Facility 


Activitie: 
N91 24287/5/GAR 154,231 


tenes 
view of Ministry end result specifications. 
MIC 91-03652/GAR 157,524 


New Brunswick Transportation Authority: Annual report 


1989-90. 
MIC-91-03802/GAR 157,713 
Canada. Transport Canada: Annual report 1985-86. 
MIC-91-03838/GAR 157,526 
Indicators of the primary impacts of transportation im- 
provements. 
MIC-91-04088/GAR 157,528 
TRANSPORTATION DEVELOPMENT CENTER 
TDC operational plan, 1990-91 to 1992-93. 
MIC-91-03712/GAR 
TRANSPORTATION PLANNING 
TDC operational plan, 1990-91 to 1992-93. 
MIC-91-03712/GAR 
TRANSPORTATION SAFETY 
Methodology for evaluating the response of spent fuel 
bjected to regulatory transportation accidents. 
DE91008575/GAR 156,819 
Transportation ing aes Adopted during 
the Month of May, 1 3 
PB91-916605/GAR 157,710 
TRANSPORTATION SECTOR 
New approaches to urban-scale transportation emissions 
modeling under a new Clean Air Act. 
DE91011838/GAR 155,364 
Proceedings of the annual automotive technology devel- 
opment contractors’ coordination meeting. 
DE91013326/GAR 154,739 
TRANSVERSAL FILTERS 
Variable Weight Fiber Optic Transversal Filter. 


155,926 


154,132 


154,147 


154,112 


157,525 


157,525 


KEYWORD INDEX 


PATENT-4 997 249 
TRAPPING 
New Brunswick furbearer harvest report, 1989-90. 
MIC-91-04115/GAR 
TRAPPING (CHARGED PARTICLES) 
— Blooms and Physical Systems in the Gulf 
° 
AD-A236 956/9/GAR 156,950 
TRAPS 
Chemical characterization of ne by laser abla- 
tion in an ion trap mass spectrome' 
DE91012513/GAR 154,640 
TRAVELING WAVES 
Component Local Velocities of a Ship along a Defined 


Axis. 

AD-A236 418/0/GAR 
TRAYS 

LDEF Impact Craters Formed by Carbon-Rich impactors 


(Abstract Only). 
N91-25008/4/GAR 157,567 


LEO Space Environmental Effects: TRW LDEF Experi- 
mental Trays (Abstract Only). 
N91-25024/1/GAR 157,576 


Interactions of Atomic Oxygen with Material Surfaces in 
ow Earth Orbit: Preliminary Results from Experiment 

AOt. 14 (Abstract Only). 

N91-25025/8/GAR 157,577 


Atomic Oxygen Stimulated Outgassing (Abstract Pan 
N91 "25026/6/GAR 


Space Environmental Effects on Silvered Teflon bei 
Control Surfaces — Only). 
N91-25031/6/G. 157,581 


Long Duration ~<silil Facility Experiment M0003 Dein- 
tegration Observations (Abstract Only). 
N91-25047/2/GAR 
TREASURY DEPARTMENT 
Report of the Secretary of the Treasury on Issuance of 
U.S. Government Securities to Small Investors. 
PB91-214866/GAR 154,090 
= 
Verifying Conventional Stability in Europe: An Overview. 
AD-A236 957/7/GAR 154,416 
TREES 
Role of Channel Migration in the Initiation and Mainte- 
nance of Forest Communities in Western Tennessee. 
AD-A236 661/5/GAR 156,546 
Role of new wood energy crops in mitigation of fossil 
CO2 emissions. 
DE91012543/GAR 155,366 
Basal area response nine years after fertilizing and thin- 
ning western hemlock. 
156,549 


157,103 


56,758 


156,971 


155,920 


MIC-91-03600/GAR 

Nectar trees, shrubs, and herbs of Ontario. 
MIC-91-03894/GAR 154,259 
Survival and growth of jack pine provenances in Manito- 


a. 
MIC-91-03946/GAR 
TREES (MATHEMATICS) 
Hierarchical Classification in High Dimensional Numerous 
lass Cases. 
N91-24754/4/GAR 
TREND ANALYSIS 
Demand Estimation for Collegiate Aviation Academic Pro- 


grams. 
N91-24092/9/GAR 154,402 


TRENDS 
Long-term trends in road safety. 
MIC-91-03877/GAR 
TRIBOLOGY 
Aerospace Mechanisms Symposium 25th. 
N91-24603/3/GAR 157,667 
Dynamic Torque Calibration Unit: An Instrument for the 
Characterization of Bearings Used in Gimbal Applications. 
N91-24624/9/GAR 
TRICHLOROPROPANES 
Cardiopathic Effect of 1,2,3-Trichloropropane after Suba- 
cute and Subchronic Exposure in Rats. 
PB91-213629/GAR 
TRIETHYLBORANE 
Acute Inhalation Toxicity of Triethylborane Spontaneous 
Oxidation Products: Immediate and Delayed Exposure. 
AD-A236 506/2/GAR 156,304 
TRIGA-TEXAS REACTOR 
Investigation of the low enrichment conversion of the 
Texas A and M Nuclear Science Center Reactor. Final 


report. 
DE91005588/GAR 
TRITIUM 
Enhancing atom densities in solid hydrogen by isotopic 
substitution. 
DE91011189/GAR 154,631 
Test plan for autoclave tritium permeation testing. 
DE91012140/GAR 156,903 
Weapons Engineering Tritium Facility, Building 205, Tech- 


nical Area 16: Los Alamos National Laboratory, Los 
Alamos, New Mexico. Environmental assessment. 


156,564 


154,968 


157,698 


156,310 


156,927 


TUFF 
DE91012175/GAR 
TRITIUM eneeuenen — 


= di 
ch 1o08 March 1991. 
DES 31018207/GAR 


155,468 





d materials. Progress 
158,998 


TRITIUM RECOVERY 
Tritium systems interactions for systems code applica- 
tions and safe’ 

DE91012767/ AR 


analysis. 
155,476 
Irradiation experiment yo AL in-situ tritium recov 
for Li2O and Li2ZrO3-B IX-ll, Phase 2. ao 
DE91012878/GAR 156,794 
— tritium recovery from Li(sub 2)O irradiated under a 
temperature gradient-BEATRIX-II solid specimen. 
Of 91012879/GAR 156,795 
TROPICAL INFECTIOUS DISEASES 
Research Men ntl in Tropical Infectious Diseases. 
AD-A236 917/1/GAR 
TROPOSPHERE 
Usage of Wind Data Derived from GMS in the Upper 
Tropics. 
N91-24664/5/GAR 
Highlights of 1989. 
N91-24669/4/GAR 
TROPOSPHERIC SCATTER COMMUNICATICNS 
5/15 GHz a. 
AD-A236 350/5/GA\ 154,828 


Tropospheric Scatter Propagation at 5 and 16 GHz: Re- 
sults for a 161 KM Path. 
AD-A237 012/0/GAR 
TROUBLESHOOTING 
Troubleshooting Assessment and Enhancement (TAE) 
= Theoretical, Methodological, Test and Evalua- 


tion Issues. 
AD-A236 401/6/GAR 156,367 


Troubleshooting Assessment and Enhancement (TAE) 
Program: Design, Development, and Administration. 
Volume 1. 
AD-A236 411/5/GAR 156,368 
TROUT 
Augmented fish health —— Washington Depart- 
ment of Wildlife. Annual report 1 
DE91013419/GAR 156,733 
Evaluation of adaptive management and minimal sam- 
pling as techniques for optimizing rainbow trout stocking 
rates. 
MIC-91-03883/GAR 
TRUCK DRIVING 
Driving behaviour and characteristics of heavy duty truck 
operators in Canada. 
MIC-91-03878/GAR 157,699 
TRUCKING 
Initial environmental evaluation: Commercial trucking on 
the Kootenay Parkway. Draft. 
MIC-91-03737/GAR 
TRUCKS 
CETA Truck and - Restraint System. 
N91-24604/1/GAR 157,618 


Results of Special-Use Truck Data Collection. baa 
PB91-212399/GAR 157,701 


Results of Special-Use Truck Data Collection. Appendix. 
Volume 2. 
PB91-212407/GAR 

TRUSSES 
Overcenter Collet Space Station Truss Fastener. 
PATENT-4 998 842 157,635 


Structural Performance of Light-Frame Roof Assemblies. 
2. Conventional Truss Assemblies. 
PB91-216028/GAR 

TUBES 
Fluidelastic instability of loosely supported tubes. 
DE91011836/GAR 155,842 
Experimental investigation of pressure drop and heat 
transfer for air flow through enhanced tubes. Final ohod 
DE91012151/GAR 
Pressure drop and heat transfer for spirally fluted eld 
including validation of the role of transition. 
DE91012242/GAR 157,047 


Sponge ball cleaning of particulate fouling in enhanced 


tubes. 
DE91012729/GAR 155,074 


Mechanical analysis of beam tube assemblies for SSC di- 

poles during a quench. 

DE91013362/GAR 157,393 
TUFF 

Unsaturated flow through a variable aperture fracture in 

Topopah Spring welded tuff. 

DE91012727/GAR 156,867 


Effects of heterogeneity on actinide diffusion rates in tuff- 
aceous rock. 

DE91013491/GAR 156,880 
Actinide transport in oe Spring Tuff: Pore size, par- 


ticle size, and diffusio 
DE91013515/GAR 155,483 


156,164 


154,357 


154,389 


154,841 


154,288 


158,735 


157,702 


154,506 
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ren Characterization of Densely Welded Apache 


NUREG/CR-5688/GAR 
TUNGSTEN 
Evidences of trapping in tungsten and implications for 
“facing components. 
012734/GAR 156,790 
ncn measurements on a slurry of finely divided 
tungsten and piastic 
DE! 1012777/GAR 156,062 


Substructure and electrical resistivity analyses of pure 


oii sheet. 
DE91014098/GAR 156,070 
Tension-Compression Fatigue Behav- 
ten Copper Composite. 
NO1-24960/0 0/GAR 158,952 
TUNGSTEN ALLOYS 
Tensile and Fatigue Behavior of Tungsten/Copper Com- 


les. 
91-24311/3/GAR 155,945 
TUNGSTEN CARBIDES 
Beneficial effects of t post-treat 
sten carbide based wear coatings. 
DE91013260/GAR 
TUNGSTEN OXIDES 
Model catalytic oxidation studies using supported mono- 
os and heterobimetallic oxides. Progress report, 
1, 1990-July 31, 1991. 
DE 1013144/GAR 154,636 
TUNING 
Localization of Aeroelastic Modes in Mistuned High- 
Energy Turbines. 
N91-24659/5/GAR 157,193 
TUNNEL EFFECT 
Transit time for resonant tunneling. 
DE91617799/GAR 
TUNNELING 
Surface pect a of Ag on Si(111)-7X7 by Scanning 
Tunneling Micr 
AD-A236 971 /8/GA 155,061 
TUNNELING (ELECTRONICS) 
Atomic-Scale Charge Transport at the Si(001) Surface. 
AD-A236 970/0/GAR 154,61 
TURBINE BLADES 
High cycle fatigue testi 
ter and we structural 
DE91778829/GAR 
Preli study o 
loci ities on: a rouang HAWT blade. 
DE91778872/GAR 155,286 


Calibrator Tests of Heat Flux Gauges Mounted in SSME 


Blades. 
N91-24321/2/GAR 154,754 


Thin-Film Sensors for Space Propulsion Technology: 
‘abrication and Preparation for Testing. 

N91-24324/6/GAR 154,805 
Advanced Launch System Advanced Development Oxi- 
dizer Turbopump Program: Technical Implementation 


Plan. 
N91-24339/4/GAR 154,810 


Coolant Side Heat Transfer with Rotation. Task 3 Report: 
Application of Computational Fiuid Dynamics. 
N91-24551/4/GAR 157,080 


Turbine de Bout d’Aile: Analyse des Resultats des Son- 
dages a S2MA du Tourbillon Marginal de |'A320 (Wing 
Tip Turbine: Analysis of Probe Results on the A320’s Tip 
Vortex in the S2MA (Wind Tunnel). 
PB91-216937/GAR 


TURBINE ENGINES 


156,646 








t on tung- 
155,881 


157,167 


of glass fiber reinforced polyes- 


details. 
155,944 
it of pressures and ve- 





154,142 


Cryojet Revisited. 
N91-24293/3/GAR 154,752 
New Facility to Study Three Dimensional Viscous Flow 


and Rotor-Stator Interaction in Turbines. 
N91-24336/0/GAR 


TURBINE PUMPS 
Probabil = sh Cons Analysis Using Composite Loads 
paged riding A with Probabilistic Structural Analy- 
is Met sthodolagies (PS AM). 
NOt 24331/1/GAR 154,809 


Heat-Transfer and Surface-Pressure Measurements for 
the SSME Fuel-Side Turbopump Turbine. 
N91-24335/2/GAR 154,756 


Advanced Launch System Advanced Development Oxi- 

_ Turbopump Program: Technical Implementation 
jan. 

N91-24339/4/GAR 154,810 

Advanced Launch System Propulsion Focused Technolo- 
y Liquid Methane Turbopump Technical implementation 
jan. 

N91-24471/5/GAR 155, 786 

Hoe mg ae in Pump Diffuser and Collector 


Scrolls, 
N91 ess /8/GAR 157,083 


Localization of Aeroelastic Modes in Mistuned High- 

Energy Turbines. 

N91-24659/5/GAR 
TURBINE WHEELS 


New Facility to Study Three Dimensional Viscous Flow 
and Rotor-Stator Interaction in Turbines. 
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154,757 
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KEYWORD INDEX 


N91-24336/0/GAR 154,757 
p ermeg os snes A Stable Runge-Kutta Method for Unsteady 
lor-Stator Interaction. 
Not 24307 /8/GAR 154,758 
Average-Passage Flow Model Development. 
N91-24338/6/GAR 
TURBINES 
Solid-Liquid Staged Combustion Space Boosters. 
N91-24251/1/GAR 154,777 
Localization of Aeroelastic Modes in Mistuned High- 
Energy Turbines. 
N91-24659/5/GAR 157,193 
TURBOFAN ENGINES 
Small Engine a Technology (SECT) Studies. 
N91-24206/5/G, 154,745 
Small Engine eee Technology (SECT) Study. 
N91-24208/1/GAR 154,747 
TURBOJET ENGINES 
Small Engine Com) ee Technology (SECT). 
N91-24205/7/GA 
Model 320-2: A Compact Advanced UAV Turbojet. 
N91-24292/5/GAR 
TURBOMACHINE BLADES 
Navier-Stokes Analysis of Turbomachinery Blade External 
Heat Transfer. 
N91-24544/9/GAR 157,073 
begge o orge ped 
Overview of Aerothermodynamic Loads Definition ow. 
N91.24334/5/GAR 157,191 
Unconditionally Stable Runge-Kutta Method for Unsteady 
Rotor-Stator Interaction. 
N91-24337/8/GAR 154,758 
TURBOPROP AIRCRAFT 
Developing and Utilizing an Euler Computational Method 
for Predicting the Airframe/Propulsion Effects for an Aft- 
Mounted Turboprop Transport. Volume 1: Theory Docu- 


ment. 
N91-24118/2/GAR 154,164 


Developing and Utilizing an Euler Computational Method 
for ted Turbopr Airframe/Propulsion Effects for an Aft- 


154,759 


154,744 


154,751 


Mounted Tul rop Transport. Volume 2: User Guide. 

N91-24119/0/GAR 154,122 
TURBOPROP ENGINES 

Small Engine Component Technology (SECT) Study. Pro- 

= Report. 

91-24204/0/GAR 

TURBORAMJET ENGINES 

Cooling System and Insulation Concept for a Mach 5 


Turbo-Ramijet Aircraft. 
N91-24286/7/GAR 154,748 


TURBULENCE 
Effects of External Forcing on Entrainment Ratio and 
Fluid Composition in Turbulent Shear Layers. 
AD-A236 487/5/GAR 157,042 


Optical Properties of Plane Shear Layers Under Periodic 
Disturbances. 
AD-A236 514/6/GAR 157,043 


Three-Dimensional Structure of Transitional Boundary- 


Layers. 
AD-A236 762/1/GAR 154,106 


Status of Turbulence Prediction System’s AWAS 3. 
N91-24146/3/GAR 154,173 


Three-Dimensional Turbulent Heat Transfer Analysis for 
Advanced Tubular Rocket Thrust Chambers. 
N91-24258/6/GAR 154,783 


Controle de la Turbulence par Aspiration (Controlling Tur- 
bulence through Suction). 
PB91-216960/GAR 


TURBULENCE MODELS 
Three-Dimensional Turbulent Heat Transfer Analysis for 
Advanced Tubular Rocket Thrust Chambers. 
N91-24258/6/GAR 154,783 


Advanced Computational Models for Analyzing High 
Speed Propulsive Flowfields. 
N91-24291/7/GAR 154,750 


Average-Passage Flow Model Development. 
N91-24338/6/GAR 


Advances in Modeling the Pressure Correlation Terms in 
the Second Moment 


‘quations. 
N91-24525/8/GAR 157,066 


Navier-Stokes Analysis of Turbomachinery Blade External 
Heat Transfer. 
N91-24544/9/GAR 157,073 


Modeling the Pressure-Dilatation Correlation. 
N91-24546/4/GAR 


TURBULENT BOUNDARY LAYER 
3-D Navier-Stokes Analysis of Crossing, Glancing 
Shocks/Turbulent Boundary Layer Interactions. 
N91-24130/7/GAR 154,130 


Results of Correlations for Transition Location on a 
Clean-Up Glove Installed on an F-14 Aircraft and Design 
— a a Laminar Glove for the X-29 Aircraft Ac- 
ting for Spanwise Pressure Gradient. 
N91-24138/0/GAR 154,136 


Controle de la Turbulence par Aspiration (Controlling Tur- 
bulence through Suction). 


154,743 


154,144 
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PB91-216960/GAR 154,144 

European Collaborative Investigation of the Three-Dimen- 

sional Turbulent Shear Layers of a Swept Wing. 

PB91-217604/GAR 54,148 
TURBULENT FLAMES 

Numerical Investigation of Turbulent Flame Sheets. 

AD-A236 650/8/GAR 54,700 

Theories of Turbulent Combustion in High Speed Flows. 

AD-A236 652/4/GAR 154,701 
TURBULENT FLOW 

Turbulent Swirling Flow in Combustor/Exhaust Nozzle 


I. 

AD-A236 861/1/GAR 154,737 
Diffraction patterns produced by periodic and turbulent 
flowing gases including applications of photorefractive 
temporal filtering. 
DE91012636/GAR 157,050 
Implicit Solvers for Unstructured Meshes. 
N91-24125/7/GAR 154,126 
High-Order ENO Schemes Applied to Two- and Three-Di- 
mensional Compressible Flow. 

N91-24126/5/GAR 157,064 


Premixed, Turbulent Combustion of Axisymmetric Sudden 
Expansion Flows. 
N91-24294/1/GAR 154,753 
Advances in Modeling the Pressure Correlation Terms in 
the Second Moment Equations. 
N91-24525/8/GAR 157,066 
Navier-Stokes Computation of Compressible Turbulent 
Flows with a Second Order Closure. 
N91-24543/1/GAR 157,072 
Comet Side Heat Transfer with Rotation: User Manual 
lor 3D-Teach with Rotation. 
No1-24580/2/GAR 
TURBULENT HEAT TRANSFER 
Three-Dimensional Turbulent Heat Transfer Analysis for 
Advanced Tubular Rocket Thrust Chambers. 
N91-24258/6/GAR 154,783 
TURBULENT REACTING FLOW 
Turbulent Reacting Flows and Supersonic Combustion. 
AD-A236 759/7/GAR 154,702 
TURKEY 
Digest 90: Extended Summaries from Teknik Dergi (Tech- 
nical Journal), Volume 1, December 1990. 
PB91-209536/GAR 154,697 
Principles and Compromises of Teknik Dergi. 
PB91-209544/GAR 154,698 
Developments in Concrete Dam Construction in Turkey. 
PB91-209643/GAR 154,682 
TURTLES 
General Information about Sea Turtle Research at the 
NMFS Galveston Laboratory (Revised). 
PB91-216093/GAR 156,957 
Bibliography of NMFS Galveston Laboratory Publications 
and Reports on Sea Turtles 1978-1991. 
PB91-216101/GAR 156,958 
TVD SCHEMES 
Navier-Stokes Simulation of the Supersonic Combustion 
Flowfield in a Ram Accelerator. 
N91-24541/5/GAR 
TWO DIMENSIONAL FLOW 
Navier-Stokes Analysis of Turbomachinery Blade External 
Heat Transfer. 
N91-24544/9/GAR 157,073 
Manifest: A Computer Program for 2-D Flow Modeling in 
Stirling Machines. 
N91-24553/0/GAR 
TWO-PHASE FLOW 
Study of interfacial behavior in cocurrent gas-liquid flows. 
Progress report, May 1, 1990-April 30, 1991 
DE91013008/GAR 157,054 
Status of Heavy Rain Tests. 
N91-24180/2/GAR 
Sensor for High-Quality Two-Phase Flow. 
PB91-217521/GAR 157,637 


Development of a Sensor for High-Quality Two-Phase 


Flow. 
PB91-217620/GAR 


TYPHOONS 
Estimation of Surface Wind Profile within the Range of 
200 Km from a Typhoon Center Using GMS Images. 
N91-24666/0/GAR 154,359 
UINTA BASIN 
prong & characterization of tight gas reservoirs. Annual 


report, 
156,666 


157,081 


157,070 


157,082 


154,193 


157,638 


'Y 1989. 
£91002008/GAR 

ULLAGE 
Fluid Quantity Gaging. 
N91-24566/2/GA\ 

ULTIMATE STRENGTH METHOD 
Ultimate Load Design for Reinforced Concrete Rectangu- 
lar and Circular Sections and Their Order of Accuracy. 
PB91-209569/GAR 54,495 
Assumptions of the Ultimate Strength Method: A Re- 
evaluation. 


155,773 





PB91-209585/GAR 
ULTRA 


ULTRA: A Case Study. 
AD-Azse 895/9/GAR 


ULTRA LOW CARBON STEELS 
+ a Carbon Bainitic Steels for Heavy Plate Applica- 
AD-A236 859/5/GAR 155,980 
ULTRAFILTRATION 
i) 


154,497 


156,455 





li nella delle pelli con 
processi di separazione a membrana. Valutazioni energe- 
tiche. (Membrane ‘ation processes for materials re- 


covery i nergy audit). 

DE89761 1938/GAR 156,018 
ULTRAHIGH FREQUENCIES 

Radar Performance Experiments. 

N91-24168/7/GAR 

SATURN: The Next Generation Radio for NATO. 

N91-24475/6/GAR 
ULTRASONICS 

NDE of Thermal Protection System for Space Shuttle 

Solid Rocket Booster. 

N91-24234/7/GAR 154,767 
ULTRAVIOLET DETECTORS 

Toeuien io Ay Duration Exposure on Optical System 

stract Only). 

Neon 5070/4/GAR 157,588 
ULTRAVIOLET FILTERS 

Transmittance Measurements of Ultra Violet and Visible 

Wavel h Interference Filters Flown Aboard LDEF (Ab- 


stract 
158,926 


154,224 


154,984 


ict Only). 
N91-25078/7/GAR 


ULTRAVIOLET RADIATION 
Atomic Oxygen and Ultraviolet Radiation Mission Total 
Exposures for LDEF Experiments (Abstract Only). 
N91-25016/7/GAR 157,574 
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pat NT-4 992 880 155,778 
VIDEO TAPES 
Overview of Information Resources in Aviation. 


N91-24091/1/GAR 155,809 


VIDICONS 
Recovery of saturated video signals from vidicons by dy- 


namic cathode biasi 

DE91012402/GAR 
VIETNAM 

Technological Innovation and Environmental Concern: 

Pecmyrees ye, Models in China and Vietnam. 

PB91-216846/GAR 154,102 
VINYL PLASTICS 

Effect of Annealing on the Ferroelectric Behavior of 

Nylon 7 and Nylon 11. 

A236 808/2/GAR 156,055 


Discharge Poling and Poly(Vinylidene Fluoride) Films. 
AD-A236 810/8/GAR 154,662 
Effect of Water Content on the Piezoelectric Properties of 
y lon 11 and Nylon 7. 
-A237 013/8/GAR 156,057 
cece ¢ Annealing on the Polarization Switching of 
Phase 1 Poly(vinylidene Fluoride). 
AD-AgS? 015/3/GAR 
eae = ee RESINS 
Shoc! mpression of DuPont Detasheet at low stress. 
Deo1013229/GAR 156,065 


VIOLENCE 
Violent Crime in the United States. 
PB91-204990/GAR 
VIRAL CELL TRANSFORMATION 
Retroviral Transformation of Cerebral Microvascular En- 
dothelial Cells: Macrophage-Like and Microvascular En- 
dothelial Cell Properties. 
AD-A236 427/1 156,176 
VIRAL GENES 
Coding Properties of the S and the M Genome Segments 
of Sapporo Rat Virus: Comparison to Other Causative 
& nts of — Fever with Renal Syndrome. 
-A236 952 156,183 


Fn pane 


Molecular Strategy for the Construction of a Genetically 
— Vaccine for Venezuelan Equine Encephalitis 


Viru: 

AD-A236 920/5/GAR 156,203 

Further Evaluation of a Mutag ited Rift Valley 

fever Vaccine in Sheep. 

AD-A236 982/5 156,204 
VIRASORO ALGEBRAS 

Structure of Special Vectors of the Virasoro Algebra. 

PB91-217737/GAR 156,120 
VIRTUAL REALITY 

Art-Related Virtual Reality oes at the University 

of North Carolina at Chapel H 

AD-A236 628/4/GAR 154,954 
VISCOSITY 

Flow Visualization of a Rocket Injector Spray Using 

Gelled Propellant Simulants. 

N91-24306/3/GAR 154,803 
VISCOUS FLOW 

3-D Navier-Stokes Analysis of Crossing, Glancing 

Shocks/Turbulent Boundary Layer Interactions. 

N91-24130/7/GAR 154,130 

Efficient, Intelligent Solution for Viscous Flows inside 

Solid Rocket Motors. 

N91-24238/8/GAR 154,769 

Average-Passage Flow Model Development. 

N91-24338/6/GAR 

Missing Boundary Cc dy Incomp 

ible Navier-Stokes Flows. 

N91-24526/6/GAR 157,067 

Time-Derivative Preconditioning for Viscous Flows. 

N91-24528/2/GAR 
VISUAL AIDS 

Adaptive Aiding for Human-Computer Control: 

Report and Future Directions for Research. 

AD-A236 799/3/GAR 154,903 

Generic Radar Display. 

PATENT-4 944 679 
VISUAL DISPLAY UNITS 

Immunity of Visual Display Units to 50Hz Magnetic Fields. 

ERATL-91/63/GAR 155,036 


154,853 


154,668 


154,403 





154,759 








1s with U 





57,069 


Final 


154,999 


VORTEX GENERATORS 


VISUAL PERCEPTION 
Effects of Symbol Rotation and Matrix Size on Visual 
Search Performance. 
AD-A236 537/7/GAR 154,456 
VITAL STATISTICS 
a Manual, +." 5: Data Preparation of the Cur- 
‘ent Mortality 3 
PB91-205377/GA 155,753 
Instruction Manual, Part 10: Classification SS In- 
—- for Induced Termination of Pregnancy Ri 
PB91-205385/GAR 155,754 


Instruction Manual, Part 3A: Classification and Coding In- 
structions for Live Birth Records, 1991. 
PB91-205393/GAR 155,755 


Instruction Manual, Part 3B: Classification and Coding In- 
structions for Fetal Death Records, 1991. 
PB91-205401/GAR 155,756 


vo of the U.S. Standard Certificates and Reports, 
PBST: 216556/GAR 
VITRIFICATION 
lory characterization and vitrification of Hanford ra- 
dioactive high-level waste. 
DE91012735/GAR 156,869 
os plan for in situ vitrification engineering-scale test No. 
DE91012770/GAR 155,517 
Buried waste remediation: A new application for in situ 
vitrification. 
DE91012773/GAR 


Test plan for in situ Vitrification Engineeri 
No. 6, EG&G Idaho, Inc., Job Number 318; 
we 


In situ vitrification: Application to buried waste. 
Bevrotasn 1/GAR 


155,760 


155,519 
Scale Test 


158,521 


155,522 


Fernald K-65 residue. 


jesults o 
Deo1012872/ iA 155,478 


In situ vitrification of buried waste sites. 
DE91012925/GAR 
VOICE COMMUNICATION 
SATURN: The Next Generation Radio for NATO. 
N91-24475/6/GAR 
VOIDS 
= pari of Void fh 


xy Composites. 
AD AeS6 438/8/GAR 
Scaling Analysis 
ment and Thermal 
N91-24549/8/GAR 
VOLATILE ORGANIC COMPOUNDS 
— organic compounds in contaminated soils: The 
and validity of the measurement process. 
DEStO! 1368/GAR 155,715 


Volatile Organic Compound (VOC) Air Monitoring Pro- 
am design for the Waste Isolation Pilot Plant. 
E91011454/GAR 155,363 

Assessment of the flammability and explosion potential of 
transuranic waste. 

DE91013540/GAR 156,881 

Zeitlicher Verlauf und raeumliche Verteilung der Emis- 

sionen von fiuec! und 

Kohlenmonoxid in Baden- -Wuerttemberg. (Temporal vari- 

ations and spatial distribution of emissions of volatile or- 
nic compounds and carbon monoxide in the state of 


jaden-Wuerttemberg) 
DE91782538/GAR 155,384 
Techniques Affecting Precision and Accuracy in Hydroly- 


sis Rate Constant pone ge mong ke Volatile a 
Compounds Using Jeffers’ Zero H 


Bulbs. 
PB91-216291/GAR 


VOLUME RENDERING 
Efficient Hybrid Rendering of Volume Data and Polygons. 
PB91-218875/GAR 154,940 
VORTEX ALLEVIATION 
aa < of Induced Drag with Nonplanar and De- 
formed Wi: 
NOT -24106/7/GAR 154,117 
VORTEX BREAKDOWN 
Breaking down the delta Wing Vortex: The Role of Vortic- 
in the Breakdown Process. we 
154, 1. 


155,523 


154,984 


Methods for Carbon/ 


155,929 


lied to the NORVEX Code Develop- 
nergy Flight Experiment. 
157,078 








154,568 


ity 
N91-24109/1/GAR 


Experimental Analysis of Critical Factors Involved in the 

Breakdown Process of Leading Edge Vortex Flows. 

N91-24110/9/GAR 154,121 
VORTEX FLOW 

Experimental investigation of the effect of vortex genera- 

tors on the Poe tharos cg characteristics of a NACA 0021 

airfoil ui going large amplitude pitch oscillations. 

Des1012108/GAR 155,274 
VORTEX GENERATORS 

Design —— for the Use of Vortex Generators to 

Manage Inlet-Engine Distortion Using Computational Fluid 


Dynamics. 
N91-24131/5/GAR 


October 15, 1991 


154,131 
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VORTEX SHEDDING 
Lag 3 ene of SMAC, PISO, and Iterative Time-Advanc- 
my eee for Unsteady Flows. 
N91-24550/6/GAR 157,079 
VORTICES 
Simulating the Vortex in a Spinning Rocket. 
AD-A236 345/5/GAR 154,763 
Annual Report, Grant Number N00014-89-J-1912 
institution of Oceanography, La Jolla, —_ 
AD- 619/3/GAR 1 
aes down the delta Wing Vortex: The Role of <a 
aeaee Breakdown Process. 
91 154,120 


-24109/1/GAR 


Experimental Analysis of Critical Factors Involved in the 
Break Process of Leading Edge Vortex Flows. 

N91-24110/9/GAR 154,121 
we od Development and Secondary instability of 


iortier Vortices in Hypersonic Flows. 
N91-24127/3/GAR 


ee Experiment. 
N91-24169/5/GAR 156,776 


aa of Greenhouse Climate Change on the Energetics 
and Hydrologic Processes of Mid-Latitude Transient 


154,127 


Eddies. 
N91-24686/8/GAR 154,390 
Turbine de Bout d’Aile: Analyse des Resultats des Son- 
dages a S2MA du Tourbillon Marginal de |'A320 (Wing 
Tip Turbine: Analysis of Probe Results on the A320’s Tip 
Vortex in the S2MA (Wind Tunnel)). 
PB91-216937/GAR 154,142 
Etude au Tunnel Hydrodynamique de |’Eciatement d’un 
Tourbillon Marginal dans le Champ de Pression d’un 
Profil d’Aile (Hydrodynamic Tunnel Study of Tip Vortex 
Breakdown in the Pressure Field of an Airfoil we 
PB91-216978/GAR 
VORTICITY 
Increased Heat Transfer to a Cylindrical Leading Edge 
Due to ise Variations in the Freestream Velocity. 
NOt-243 9/2/ GAR 155,951 
VULNERABILITY 
New Foundations for Tank Vulnerability Analysis (with 


1991 Appendix). 
AD-A236 780/3/GAR 157,018 
W MINUS BOSONS 
Contribution of a heavy neutral particle to W-boson pair 
‘oduction in electron-positron annihilation. 
E91618122/GAR 
W PLUS BOSONS 
Contribution of a heavy neutral particle to W-boson pair 
‘oduction in electron-positron annihilation. 
E91618122/GAR 157,451 
WAFERS 
lon Microprobe Elemental Analyses of Impact Features 
on Interplanetary Dust Experiment Sensor Surfaces (Ab- 


stract 
157,566 


157,451 


Only). 
N91-25007/6/GAR 
WAKES 


Megasodar Experiment 

N91-24169/5/GAR 
WALL FLOW 

Linearized Theory for Unsteady Flow Along Vane-Formed 

Fillets Driven by Surface Tension. 

N91-24264/4/GAR 


156,776 


154,814 


Navier-Stokes Computation of Compressible Turbulent 
Flows with a Second Order Closure. 
N91-24543/1/GAR 

WALL TEMPERATURE 
Control of Chamber Heat Fiux by Injector Design. 
N91-24245/3/GAR 

WALLEYES 
beeen Suitability of Substrates for Walleye Egg Devel- 
opment in the Lower Fox River, Wisconsin. 
PBgT-216259/GAR 

WALLS 
Seismic fragility evaluation of unreinforced masonry walls. 
DE91009465/GAR 


— with latent heat storage for passive solar appli- 
beat 012631 /GAR 


157,072 


154,773 


154,314 


158,328 
Super good cents heat loss reference. Manufactured 
homes: heat loss assumptions and calculations; heat loss 
coefficient tables. 

DE91013574/GAR 154,470 


pe Contribution to Shear Resistance in Frame-Wall 


oe 

PB91-209577/GAR 154,496 
Sliding Shear in Low-Rise Shear Walls. 
PB91-209627/GAR 154,499 
Chile a 1985: An Evaluation of Structural Re- 
quirements “A+ Wall Buildings. 
Ba91-218008/GAR 

WAR GAMES 
—- War Plans: Adaptive Force-Employment Logic in 
the RAND Strategy Assessment System (RSAS). 
AD-A236 958/5/GAR 156,517 


Simulated Central ee Conflicts at Nominal Parity and 
Low Force Levels 


KW-152 VOL. 91, No. 20 


154,510 


KEYWORD INDEX 


AD-A237 038/5/GAR 
WAR ON DRUGS 
National tg Control Strategy: What Should the Military 


Objectives Be. 

AD-A2Z36 894/2/GAR 156,509 
WARFARE 

Effectiveness of tiltrotor support to ground combat. 

DE91013603/GAR 156,526 
WARNING SYSTEMS 

Airborne Wind Shear Detection and Warning Systems: 

ac Combined Manufacturers’ and Technologists’ Con- 


ference, Part 2. 

NOI er 40/6/GAR 154,223 
CLASS: Coherent Lidar Airborne Shear Sensor. Wind- 
shear Avoidance 
N91-24141/4/GAR 154,168 
Continuous Wave Laser for Wind Shear Detection. 
N91-24142/2/GAR 154,169 
Status of 2 Micron Laser Technology Program. 
N91-24143/0/GAR 154,170 


Avionic Laser Multisensor Program at Litton AERO Prod- 


ucts. 
N91-24144/8/GAR 154,171 


Status of NASA’s IR Wind Shear Detection Research. 
N91-24145/5/GAR 154,172 
Status of Turbulence Prediction System’s AWAS 3. 
N91-24146/3/GAR 154,173 
Airborne FLIR ~ cee and Warning System for Low Al- 
titude Wind She 
N91-24147/1 7GAR 


Forward Looking Wind Shear Detection Program. 
N91-24148/9/GAR 

Wind Shear Radar Program Future Plans. 
N91-24151/3/GAR 154,178 


Radar Simulation Program Upgrade and Algorithm Devel- 


opment. 

N91-24153/9/GAR 154,180 
Signal Processing Techniques for Clutter Filtering and 
Wind Shear Detection. 

N91-24154/7/GAR 154,181 
Airborne Radar Simulation Studies of the Denver July 11, 
1988 Microburst. 

N91-24155/4/GAR 154,182 


Description, Characteristics and Testing of the NASA Air- 
borne Radar. 

N91-24156/2/GAR 154,183 
Airborne Wind Shear Detection and Warning Systems: 
Third Combined Manufacturers’ and Technologists’ Con- 
ference, Part 1. 

N91-24166/1/GAR 

Microburst Avoidance Simulation Tests. 
N91-24172/9/GAR 

TDWAR Information on the Flight Deck. 
N91-24176/0/GAR 154,189 
Integration of the TDWR and LLWAS Wind Shear Detec- 
tion System. 

N91-24178/6/GAR 

Thermodynamic Alerter for Microbursts (TAMP). 
N91-24179/4/GAR 

Status of Sundstrand Research. 
N91-24183/6/GAR 


WASTE DISPOSAL 
Low-Temperature Effects on the Design and Perform- 
ance of Composting of Explosives-Contaminated =. 
AD-A236 420/6/GAR 5,4: 


Pollution Hazard Assessment System Version fe, pe 
mentation and Users Manual. 
AD-A236 439/6/GAR 155,497 


Analysis of Army Hazardous Waste Disposal Cost bay 
AD-A236 654/0/GAR 15,498 


Chemical Weapons: nn to the Army’s ae o De- 
stroy Obsolete U.S. Stockpi 
156,328 


156,525 


154,174 


154,175 


154,230 


154,225 


154,191 
154,192 


154,196 


AD-A236 892/6/GAR 


No-migration variance petition for the Waste Isolation 
Pilot Plant. 
DE91011478/GAR 155,504 


No-migration variance petition for the Waste Isolation 
Pilot Plant. 
DE91011482/GAR 155,505 


Investigation of Holocene faulting near closed landfill Pit 
6, Lawrence Livermore National Laboratory Site 300 
DE91012970/GAR 155,524 


Chemical Stockpile Disposal Program. Final phase 1 en- 
vironmental report for Tooele Army Depot, Tooele, Utah. 
DE91013003/GAR 155,527 


re processes in a stabilized coal-waste block ex- 
posed to seawater. 
DE91778861/GAR 155,542 


Beregning af raastof-, energiforbrug og miljoebelastning 
ved fremstilling og bortskaffelse af glas-, blik- og polypro- 
pylenplast-emballage. (Calculation of raw materials, 
energy consumption and environmental exposure in rela- 
tion to the production and disposal of glass, sheet metal 
and polypropylene plastic packing). 

DE91792968/GAR 155,544 
Characterization of hazardous waste generation and dis- 
posal in the Yukon. 


MIC-91-03620/GAR 155,546 


Monitoring and predictive capability for evaluating im- 
a _— in-situ oil sand/heavy oil subsurface disposal 


MIC-O1 ~04135/GAR 155,557 


Preliminary Investigation of the Hydrogeology and Con- 
tamination in the Area of an Abandoned Manufactured 
Gas Plant in Albany, Georgia. 
PB91-205435/GAR. 155,572 


Hydrocarbon Continuous Monitoring Systems for Hazard- 
ous Waste Incinerator Emissions Measurement. 
PB91-213561/GAR 155,403 


Aseptic Sampling of Unconsolidated Heaving Soils in 
Saturated Zones. 
PB91-216218/GAR 155,747 


Handbook: Permit Writer’s Guide to Test Burn Data, Haz- 
ardous Waste Incineration. 
PB91-216317/GAR 155,410 


Chemical and ane Warfare: Protection, Decontami- 
nation, and Disposal. January 1983-September 1991 (Ci- 
tations from the NTIS Database). 

PB91-800730/GAR 156,333 


Department of Defense installation Restoration Program: 
Remedial Action on Waste Disposal Sites. January 1984- 
September 1991 (Citations from the NTIS a, 

PB91-800821/GAR 55,611 


Superfund Record of Decision (EPA Region 2): Woodland 
Township Route 72 and Route 532 Dump Sites, Burling- 
ton County, Chatsworth, NJ. (First Remedial Action), May 


1990. 
PB91-921426/GAR 155,626 


Superfund Record of Decision (EPA Region 2): Hooker 
Chemical/Ruco Polymer Site, Hicksville, NY. (First Reme- 
dial Action), Sey ee 1990. 
PB91-921427/ 155,627 


Superfund Record of Decision (EPA Region 2): Myers 
Property, Franklin Township, NJ. (First Remedial Action), 
September 1990. 

PB91-921428/GAR 155,628 


Superfund Record of Decision (EPA oy 2): M and T 
DeLisa Landfill Site, Monmouth County, NJ. (First Reme- 
dial Action), —- 1990. 
PB91-921429/ 158,629 


Superfund Record of Decision (EPA Region 2): Lone Pine 
Landfill, Freehold Township, Monmouth County, NJ. 
(Second Remedial Action), September 1990. 

PB91-921430/GAR 155,630 


Superfund Record of Decision (EPA Region 2): Mont- 
clair/West Orange Radium Site, Essex County, 
(Second Remedial Action), June 1990 
PB91-921431/GAR 155,631 


Superfund Record of Decision (EPA Region 4): National 
Starch and Chemical Corporation Site, Salisbury, NC. 
(Second Remedial Action), September 1990. 

PB91-921446/GAR 155,632 


Superfund Record of Decision (EPA Region 4): SCRDI 
Bluff Road Site, Columbia, Richland County, SC. (First 
Remedial Action), September 1990. 

PB91-921447/GAR 155,633 


Superfund Record of Decision (EPA Region 5): Fisher- 
Calo Chem, Kingsbury, IN. (First Remedial Action), 
August 1990. 

PB91-921451/GAR 155,634 


Superfund Record of Decision (EPA Region 5): Wheeler 
Pit Site, La Prairie Township, WI. (First Remedial Action), 
September 1990. 

PB91-921452/GAR 155,635 


Superfund Record of Decision (EPA Region 5): Pristine, 
Inc., Reading, OH. (First Remedial Action), March 1990. 
(Amendment). 

PB91-921453/GAR 155,636 


Superfund Record of Decision (EPA Region 5): K and L 
Landfill, Kalamazoo, MI. (First Remedial Action), Septem- 


ber 1990. 
PB91-921454/GAR 155,637 


Superfund Record of Decision (EPA Region 5): Ott/ 
Story/Cordova Chemical Site, North Muskegon, MI. 
(Second Remedial Action), September 1990. 

PB91-921455/GAR 155,638 


Superfund Record of Decision (EPA Region 5): Naval In- 
dustrial Reserve Ordnance Plant, Fridley, MN. (First Re- 
medial Action), September 1990 

PB91-921456/GAR 158,639 


Superfund Record of Decision (EPA Region 5): National 
Presto Industries, Eau Claire, WI. (First Remedial Action), 
August 1990. 

PB91-921457/GAR 155,640 


Superfund Record of Decision (EPA ~——_ 5): St. Louis 
River/Interlake/Duluth Tar Site, Duluth, MN. (First Reme- 
dial Action), Sey — 1990. 
PB91-921458/ 155,641 


Superfund Record of Decision (EPA Region 5): Clare 
Water Supply, Clare County, MI. (First Remedial Action), 


Augus' 
PB91 “O21. 459/ GAR 155,642 


Superfund Record of Decision (EPA Region 5): University 
of Minnesota Rosemount Research Center, MN. (First 
Remedial Action), June 1990. 


PB91-921460/GAR 155,643 





Superfund Record of Decision (EPA Region 5): 
American Kerr-McGee Oil Site, wanes wi. iret Re. 
medial Action), tember 1990. 

PB91-921461/GA 155,644 


Superfund Record of Decision (EPA Region 5): Sprit 
field Township Dump Site, = County, MI. (First Re. 
medial Action), tember 1 

PB91-921462/GA 155,645 
Superfund Record of Decision i byw 5): Metamora 
— Metamora, Lapeer Coun’ I. (Second Remedi- 


ction), Septe . 
PB91-921463/GAR 155,646 


Soatae Record of Decision (EPA Region 5): Hunts 
a Site, Town of Caledonia, WI. (First Re- 

medial Action), tember 1990. 

PET 821464/GA 155,647 


Seetes yoy bi ae. — S — 
ap iron lennepin inty, Minneapolis, 
(First Remedial Action), March 1990. 

PB91-921465/GAR 155,648 


Superfund Record of Decision (EPA Region 5): Bofors- 
pen Site, Muskegon, MI. (First Remedial Action), Sep- 


tember 1 
PB91-921466/GAR 155,649 


Superfund oy of Decision (EPA Region 6): Jackson- 
ville Municipal Landfill — Site, AR. (First Remedi- 
al Action), tember 1 

PB91-921467/GAR 155,650 


Superfund Record of Decision (EPA Rasen 6): Texar- 
kana Wood Preserving Company, ana, 
County, TX. (First Remedial Action) ‘sepuenter 1990. 
PB91-921468/GAR 155,651 


Superfund Record of Decision (EPA — 6): Tinker 
AFB (Soldier Creek/Bidg. 3001), OK. (First Remedial 
Action), August 1990. 

PB91-921470/GAR 155,652 
Superfund Record of Decision (EPA Region 7): North- 
western States Portland Cement Company Site, Mason 
City, IA. (First Remedial Action), June 1990. 
PB91-921471/GAR 155,653 


Superfund Record of Decision (EPA Region 7): ese 
Ground Water Contamination | nad Industrial Park), NE 
(First Remedial Action), September 1990. 

PB91-921472/GAR 155,654 


Superfund Record of Decision (EPA og 8): Sand 
Creek Industrial Site, Commerce City, CO. (Second Re- 
medial Action), Se tember 1990. 

PB91-921479/GA 158,657 


Superfund Record of Decision (EPA Region 8): Stion 
Defense Depot (Operable Unit 2), Weber County 

UT. (First Remedial Action), September 1990 
PB91-921480/GAR 155,658 


Superfund Record of Decision (EPA oe 8): Mystery 
Bri at Highway 20, Natrona County, WY. (First Reme- 
dial Action), tember 1990. 

PB91-921481/GAR 155,659 


Superfund Record of Decision (EPA Region 8): Monticel- 

lo Mill Tailings Site, San Juan County, UT. (First Remedi- 
al Action), August 1990. 

PBet -921482/GAR 155,660 


Superfund Record of Decision (EPA Region = Martin 
Marietta Astronautics Group bs Waterton, . (First 
Remedial Action), September 

PB91-921483/GAR 155,661 


Superfund Record of Decision (EPA a 8): Rocky 
Mountain Arsenal (Operable Unit 16), (Second Re- 
medial Action), February 1990. 

PB91-921484/GAR 155,662 


Superfund Record of Decision (EPA Region 8): Rocky 
Mountain —— Ly Unit 18), CO. (Third Remedi- 
al Action), February 1990. 

PB91-921 485/GA 155,663 


Superfund Record of Decision (EPA Region 8): Rocky 
Mountain Arsenal (Operable Unit 20), CO. (Fifth Remedial 
Action), March 1990. 

PB91-921486/GAR 155,664 


Superfund Record of Decision (EPA Region 8): Rocky 
Flats Plant (DOE), Northern Jefferson County, CO. (First 
Remedial Action), January 1990. 

PB91-921487/GAR 155,665 


Superfund Record of Decision (EPA Region 8): Sharon 
Steel (Midvale Tailings), Midvale, UT. (First Remedial 
Action), September 1990. 

PB91-921488/GAR 155,666 


Superfund Record of Decision (EPA Region 9): J. H. 

Baxter Superfund Site, Weed, CA. (First Remedial 

Action), September 1990. 

PB91-921489/GAR 155,667 

Souene Record of Decision (EPA — 9): Stringfel- 
low Hazardous Waste Site, Riverside County, CA. (Fourth 

ji Action), September 1990. 

PB91-921490/GAR 155,668 


Superfund Record of Decision (EPA ge 10): FMC 
Pesticide Formulation Facility, Yakima, WA. (First Reme- 
dial Action), tember 1990. 

PB91-921494/GAR 155,669 


WASTE FORMS 


Drainage of primary melt in a glass batch. 
DE91012680/GAR 155,875 
Fabrication, characterization, and evaluation of a fully ra- 
dioactive glass using commercial nuclear waste from the 
West Valley Demonstration Project. 


WASTE MANAGEMENT 
and H: 


KEYWORD INDEX 


DE91013710/GAR 156,882 
Long-term processes in a stabilized coal-waste block ex- 
— to seawater. 

91778861/GAR 155,542 


WASTE HEAT 


Cogeneration and cooling in thy Re applications. 
pany Task haga of the Urban Consortium for Technol- 


Beoror3 01 B440/GAR 155,257 


WASTE HEAT UTILIZATION 


of resource recovery steam to hot and chilled 
water —a- -. feasibili —— for the Eastern 
Market the City of 

DeO10134517GAR 155,259 





a dous Waste Protocol for Medical Fa- 
cilities. 


AD-A236 346/3/GAR 155,495 


Analysis of Army Hazardous Waste Disposal Cost i. 
AD-A236 654/0/GAR 55,498 


Site specific plan. 
DE9101 0036/GAR 155,499 


Early implementation of the Los Alamos National Labora- 
pd Environmental Restoration Program at Technical 


DES ot 1439/GAR 155,503 
No-migration variance petition for the Waste Isolation 
Pilot Plant. 

DE91011482/GAR 155,505 
He ge and institutional issues impending es at 
IS Department of Energy sites: P es gained 

aus an office of environmental restoration 
DE91012371/GAR 155,508 
hommes oat from DOE site culture om activities: 
ications for waste management organization 
9E91012415/GAR * 155,509 
Lessons comet oe applying external input to DOE 


policy decision ing. 

DE91012419/GAR 156,863 
Example of system integration for RCRA policy analysis. 
DE91012540/GAR 155,511 
Waste management potential for the ‘associated wastes’ 
of oil and gas exploration and production. 
DE91012546/GAR 158,512 
Pinellas Plant FY 1990 site specific implementation plan. 
— SSCG/GAR 155,513 


g short courses in waste manage- 
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WEAK NEUTRAL CURRENTS 
Se Son Op Ce eae 


| =a ight nuclei. 
1E90000718/GAR 157,205 
WEAK PARTICLE DECAY 
SE Se es © Sent a eee ae 
DE91012480/GAR 157,277 


WEAPON SYSTEM EFFECTIVENESS 
Agreement Guide. 


156,756 
157,215 
157,504 


waves. 
157,026 


154,990 


Product Performance 
AD-A236 724/1/GAR 
WEAPON SYSTEMS 


156,421 


ogistics and Major New Weapon Sys- 
There tional Level . 
AD-A236 665/6/GAR 
bags 
Perestr and Change in Soviet Weapons Acquisition. 
AD-A236 868/0/GAR 156,432 
pa combat environment test and evaluation facility and 
the development of the offensive sensors laboratory. 
DE91011398/GAR 157,007 
Chemistry and Materials Science research — Weap- 
ons-Supporting Research and departmental Institutional 
Research and Development. 
DE91011507/GAR 
WEAR 
Wear ag pay of Bonded Solid Film Lubricant 


under High L 
N91 °94616/2/GAR 156,007 
WEATHER 


156,415 


156,082 


Representation of CB Cluster’s Life Cycle Using Tbb 
Data and Radar Data. 

N91-24667/8/GAR 154,360 
WEATHER FORECASTING 

Improved ANS a ey ogg Using Additional Sur- 

face Wind and E 

AD-A236 771/2/GAR 

Integration of Weather Sensing Devices. 

N91-24174/5/GAR 

Added Information by Man-Machine | ive Op 

of the SCIC. 

N91-24665/2/GAR 154,358 

Prediction of ipitation in Western Washington State. 

PB91-216069/GA 154,387 
WEATHERIZATION 

Low-Income Multifamily Weatherization Research Project. 

Final Report, October 1987-May 1991. 

PB91-217067/GAR 154,475 
WEBS (SUPPORTS) 

Nonlinear fae « a Shear Webs with Holes 


and tion with 
NOL2NGS2/T/GAR. 154,211 
WEIBULL DENSITY FUNCTIONS 
of Weibull Strength Parameters from Flexure 
and Spin Tests of Brittle Materials. 
N91-24593/6/GAR 155,851 
WEIGHT REDUCTION 
Development of Solid-Lubricated Ball-Screws for Use in 


N91-24617/3/GAR 156,008 
WEIGHTLESSNESS 
Tank Gaugi 20> i and Method. 
PATENT-4 
Volumetric Measurement of Tank Volume. 
PATENT-5 001 924 
WELDABILITY 
Effect of weldability of alloy JBK-75 with various filler 
metal wire additions. 


154,374 


154,187 





155,775 


155,781 
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DE91011960/GAR 


WELDED JOINTS 
Comparisons of irradiation-induced shifts in fracture 
toughness, crack arrest toughness, and Charpy impact 


p= EL. welds. 
DES 1/GA\ 156,896 
Microbially influenced corrosion of stainless steels in nu- 


power plants. 
DE91013215/GAR 156,011 


WELDING 
Welding co extreme conditions. Foreign trip report, 


as. 989-September 14, 1989. 
DE! 1497/GAR 155,782 


Microwelding of Various Metallic Materials under Ultrava- 
cuum (AO 138-10) (Abstract Only). 
N91-25091/0/GAR 155,785 
WELDMENTS 
Effect of process parameters on hardness and toughness 
of EB weids for offshore structures. 
DE91790790/GAR 156,995 
WELL COMPLETION 
Technical Support and Project ag pee Bg for SFE No. 
3 - Related Projects. Appendix 1 and 2. Final Report, 
oly 1988-September 30, 1990. 
PB91-217125/GAR 156,726 
WELL DRILLING 
Innovative drilling system. 
DE91002242/GAR 
WELL LOGGING 
Resistivitetssonder til borehulsmaalinger. 
pone lor borehole measuring). 
E91793000/GAR 
WESER ESTUARY 
Belastung des Weseraestuars und der suedlichen Deuts- 
chen Bucht mit chlorierten Kohlenwasserstoffen und 
ausgewaehiten Schwermetalien. (Loading of chlorinated 
— rocarbons = Bp heavy metals in the river 
the southern German Bight). 


155,989 


156,673 
(Resistivity 
156,686 


Weser estuary and 
DE91788378/GAR 
WEST GERMANY 
U.S. Ground Forces in Germany: Missions for a Reduced 
‘orce. 
AD-A236 448/7/GAR 156,460 
Politics of Modernizing Short-Range Nuclear Forces in 


West Germany. 
AD-A236 868/6/GAR 156,530 
WEST ORANGE (NEW JERSEY) 
Superfund Record of Decision (EPA Region 2): Mont- 
clair/West Orange Radium Site, Essex County, ; 
Remedial Action), June 1990. 


155,684 


‘Second 
PB91-921431/GAR 
WESTERN AREA POWER ADMINISTRATION 


155,631 


Proposed power rate adjustment, Boulder Canyon 
Project-Phoenix Area Office. Environmental assessment. 
DE91013189/GAR 155,101 
WESTERN REGION (MONTANA) 
Mountain Pine Beetle Response to Different Verbenone 
Dosages in Pine Stands of Western Montana. 
PB91-212936/GAR 
WESTERN REGION (WASHINGTON) 
Prediction of Preci — in Western Washington State. 
PB91-216069/GA 154,387 
WETLANDS 
Evaluation of impacts on wetlands: do NEPA analyses in- 
tegrate wetland protection requirements. 
DE91014220/GAR 155,729 


omen Seas Management: Riparian and Wetland Classi- 


fication Review. 
PB91-214700/GAR 
Choices in ee Wetlands. 
PB91-216200/GAR 
Wetlands Detection Methods Investigation. 
PB91-217380/GAR 
WETTING 
Ferrofluides loniques: Mouillage et Instabilite de Films 
(lonic Ferrofluids: Wetting and Instability of Films). 
PB91-217026/GAR 154,658 
WEYL UNIFIED THEORY 
super Beltrami parametrization and superconformal 


structures. 
DE91617611/GAR 157,448 


WHALES 
Impact of human activities on killer whales at the rubbin 
beaches in the Robson Bight Ecological Reserve and ad- 
jacent waters during the summers of 1987 and 1989. 
MIC-91-04056/GA\ 156,755 
WHEAT 
Nitrogen fertilization of the newer wheat varieties: Semid- 
warf and hard red spring varieties. 
MIC-91-03928/GAR 154,252 


WHEELS 
Spin poe Retainer Design Optimization. 
N91-24615/7/GAR 

WHITE PINE COUNTY (NEVADA) 

Mineral Resources of the Marble Canyon Wilderness 


Study = White Pine County, Nevada, and Millard 
County, U! 


KW-156 VOL. 91, No. 20 


156,581 


156,664 
155,702 


156,665 


156,777 
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PB91-214486/GAR 
WHITTAKER FUNCTIONS 

+= cae Estimation of Diffusivity in Parabolic Prob- 

lems. 

N91-24833/6/GAR 156,109 


WHOLE-BODY COUNTERS 
AR.L. monitor. 


156,648 


whole body 
DE91619393/GAR 
WILDERNESS AREAS 
Mineral Resources of the Marble Canyon Wilderness 
Study Area, White Pine County, Nevada, and Millard 
County, Utah. 
PB91-214486/GAR 
WILDLIFE CONSERVATION 


Importance of wildlife to Canadians in 1987: The eco- 
— significance of wildlife-related recreational activi- 


MiIG-91-09723/GAR 156,740 
pew ‘neue: in winter: A question of food, fat and 


habita’ 
Mic-oT -03879/GAR 156,750 
Endangered Species and Prairie Conservation Workshop: 
in 


Proceedings. 
MIC-91-03998/GAR 156,753 
WILDLIFE MANAGEMENT 


Hanford Reservation: A refuge for native plants and ani- 


mals. 
DE91012616/GAR 156,729 


Conforth Ranch wildlife ~ armas feasibility study, 
McNary, Oregon. Annual report. 

DE91013286/GAR 156,732 
it Advisory Council: 


ms tariat. Wildlife h 
156,748 


Annual report 1987-88. 
jement Survey, 1989-90: A 


MIC-91-03830/GAR 
Canadian Wildlife Lands Mana: 
ildlife Management Com- 
156,757 


= report to the Canadian 
nity. 
MIC-1 -04078/GAR 
Prevention and Control of Animal Damage to Hydraulic 
Structures. 
PB91-205609/GAR 
WIND 
Effect of winds in reducing sub-slab radon concentrations 
under houses laid over gravel 
DE91012614/GAR 
WIND MEASUREMENT 
Usage of Wind Data Derived from GMS in the Upper 
Tropics. 
N91-24664/5/GAR 154,357 
WIND POWER 
Worldwide wind/diesel hybrid power system study: Po- 
tential applications and technical issues. Final subcon- 
tract report, July 1, 1989-January 31, 1990. 
DE91002160/GAR 155,270 
Potentiel energetique eolien du Mali 1979-1988. (Wind 
power in Mali 1979-1988). 
DE91619458/GAR 155,281 


Rapport om elvaerkernes vindkraftudbygning. (Report on 
the electricity companies supplementary use of wind 


power). 
DE91792967/GAR 155,290 
WIND POWER PLANTS 


undary layer eddies at the Goodnoe Hills site. 


Bou 
DE91014109/GAR 55,280 


ij ynomische rekenprc "s energietechnolo- 

— (Business economical calculation programs for 
technologies). 

DES: 778823/GAR 


WIND PROFILES 
Meteorological Satellite Center Technical Note, No. 21, 


1990. 
N91-24661/1/GAR 154,371 
Usage of Wind Data Derived from GMS in the Upper 


Tr 
154,357 


156,297 


156,648 





156,763 


155,472 





155,311 


‘opics. 

N91-24664/5/GAR 
Estimation of Surface Wind Profile within the Range of 
200 Km from a Ty ae Center Using GMS Images. 
N91-24666/0/GA 154,359 

WIND SHEAR 
High Resolution Microburst Outflow Vertical Profile Data 
from Huntsville, Alabama, and Denver, Colorado. 
AD-A236 486/7/GAR 154,342 
Airborne Wind Shear Detection and Warning Systems: 
Third Combined Manufacturers’ and Technologists’ Con- 
ference, Part 2. 
N91-24140/6/GAR 154,223 
CLASS: Coherent Lidar Airborne Shear Sensor. Wind- 
shear Avoidance. _- 
N91-24141/4/GAR 154,168 
Continuous Wave Laser for Wind Shear Detection. 
N91-24142/2/GAR 154,169 
Status of 2 Micron Laser Technology Program. 
N91-24143/0/GAR 154,170 


Avionic Laser Multisensor Program at Litton AERO Prod- 


ucts. 
N91-24144/8/GAR 154,171 
Status of NASA's IR Wind Shear Detection Research. 


N91-24145/5/GAR 154,172 


Status of Turbulence Prediction System's AWAS 3. 
N91-24146/3/GAR 54,173 


Airborne hh Detection and Warning System for Low Al- 
titude Wind Shea 

N91-24147/1 /GAR 154,174 

Forward Looking Wind Shear Detection Program. 

N91-24148/9/GAR 154,175 


Saberliner Flight Test for Airborne Wind Shear Forward 
Looking Detection and Avoidance Radar S 

N91-24149/7/GAR 154,176 
— Weather a with Predictive Wind Shear De- 

n Capabilitie: 

Not 24156/5/GAR 154,177 
Wind Shear Radar Program Future Plans. 

N91-24151/3/GAR 154,178 


Clutter Modeling of the Denver Airport and Surrounding 


Areas. 
N91-24152/1/GAR 154,179 


Signal Processing Techniques for Clutter Filtering and 
Wind Shear Detection. 
N91 24154/7/GAR 154,181 


Airborne Radar Simulation Studies of the Denver July 11, 
1988 Microburst. 
N91-24155/4/GAR 154,182 


Description, Characteristics and Testing of the NASA Air- 
borne Radar. 
N91-24156/2/GAR 154,183 


Airborne Wind Shear Detection and Warning Systems: 
Third or Manufacturers’ and Technologists’ Con- 


ferenc 
154,230 








e, Part 
NOt 241661 JGAR 
LIDAR Studies on Microbursts. 
N91-24167/9/GAR 
Radar Performance Experiments. 
N91-24168/7/GAR 
Megasodar Experiment. 
N91-24169/5/GAR 
Mode! Comparison of July 7, 1990 Microburst. 
N91-24171/1/GAR 
Microburst Avoidance Simulation Tests. 
N91-24172/9/GAR 
Wind Shear Training Applications for 91/135. 
N91-24173/7/GAR 
NASA Langley + Test Program. 
N91-24175/2/GAI 
TDWR Information on the Flight Deck. 
N91-24176/0/GAR 
Orlando Experiment. 
N91-24177/8/GAR 154,190 


Integration of the TDWR and LLWAS Wind Shear Detec- 
tion System. 
N91-24178/6/GAR 154,191 


hermodynamic Alerter for Microbursts (TAMP). 
NO 126 10/4/GAR 
Status of Sundstrand Research. 
N91-24183/6/GAR 154,196 


Temperature Lapse Rate as an Adjunct to Wind Shear 
Detectio 


in. 
N91-24184/4/GAR 154,197 


WIND TUNNEL APPARATUS 
High Pressure Mach 10 to 20 Electrothermal Hypersonic 
Wind Tunnel. 
N91-24288/3/GAR 154,232 
WIND TUNNEL TESTS 
Experimental Investigation of the Separated Flow Past 
pared poe my the RAE 5 Metre Low-Speed Pressur- 


ised Wind Tun 
AD- A236 527/8/GAR 154,103 


Transonic Symposium: Theory, Application and Experi- 

ment, Volume 2. 

N91-24132/3/GAR 154,132 

Laminar-Flow Wind Tunnel Experiments. 

N91-24136/4/GAR 154,135 

Computational e Plant txp of the X- 29A Advanced Technolo- 
D 


Rot 24137/2/GAR > 154,167 


Status of Heavy Rain Tests. 

N91-24180/2/GAR 154,193 

Analise de Metodos Para O Calculo das Caracteristicas 

Aerodinamicas de Modelos de Satelites Artificiais Reen- 

traveis (Analysis of Methods for the Calculation of Aero- 
namic Characteristics of Artificial Satellite Reentry 


jodels). 

N91-24223/0/GAR 157,663 
WIND TUNNEL WALLS 

Controle de la Turbulence par Aspiration (Controlling Tur- 

bulence through Suction). 

PB91-216960/GAR 154,144 
WIND TURBINES 

Variations in gear fatigue life for different wind turbine 

braking strategies. 

DE91002161/GAR 


154,155 
154,224 
156,776 
154,347 
154,225 
154,186 
154,188 


154,189 


154,192 





155,271 





Experimental investigation of the effect of vortex genera 
tors on the aerodynamic characteristics of a NACA 0021 


large amplitude pitch oscillations. 
DESO TOS GAR _— ” 155,274 
High cycle fatigue testing of glass fiber reinforced es- 
ter al mete swuchrel details. re 
DE91778829/GAR 155,944 
Regulations for the type-certification of wind turbines: 
Pemmgy y criteria. a a draft of NEN 6096/2, ver- 


1.0, 26 Nov 
Dea 778860/GAR 155,284 
and ve- 


Preliminary study on of pi 
156,286 


locities on a rotating HAWT blade. 
DE91778872/GAR 
Voorstel voor een aerodynamische testfaciliteit bij ECN. 
| tea for an aerodynamic test facility at ECN). 

1E91778873/GAR 155,287 
GAMMA 60: Aerogeneratore a velocita’ variabile ad 
ampio spettro e regolazione di potenza tramite controlio 
di imbardata. (Gamma 60 variable speed wind turbine: 
Wide operating range, yaw power regulation (ENEA/ 
ENEL demonstration program)). 

155,288 





DE91790771/GAR 
Conversione di potenza per il collegamento alla rete di 
distribuzione a media tensione di aerogeneratori a velo- 
cita’ variabile ad hong spettro. (ENEL (Italy) variable 
— wind turbines: Power conversion for medium voit- 
feeding of grid). 
D 917907: GAR 155,289 
Tilstandsvurdering af vindmoeller. Forundersoegelse. 
(Evaluation of the state of wind turbines. Pilot Rt en 
DE91792979/GAR 
WIND VELOCITY 
Estimation of Surface Wind Profile within the Range of 
200 Km from a — Center Using GMS a 
N91-24666/0/G. 54,359 
WINDING 
Etude de la Depose d’UN Fil de Module Eleve sur UN 
Mandrin Deformable (Examination of the Removal of a 
High Module Wire Placed on a Deformable Mandrel). 
N91-24348/5/GAR 155,949 


WINDOWS 
Super 
homes: 
coefficient tables. 
DE91013574/GAR 

WINDOWS (APERTURES) 
Effects of Long-Duration Exposure on Optical System 
Components (Abstract Only). 

N91-25070/4/GAR 157,588 
Space Environmental Effects on Coated Optics (Abstract 


Only). 

N91-25079/5/GAR 157,591 
WINDS 

Using Ryan’s WNDCOM model to predict winds in moun- 

tainous terrain. 

MIC-91-03943/GAR 156,561 
WING CAMBER 

Flow Visualization Study of a 1/48-Scale AFTI/F111 

Model to Investigate Horizontal Tail Flow Disturbances. 

N91-24128/1/GAR 154,128 
WING LOADING 

Nonlinear Aerodynamics and the Design of Wing Tips. 

N91-24105/9/GAR 154,116 
WING OSCILLATIONS 

Euler Flow Predictions for an Oscillating Cascade Using a 

a Resolution Wave-Split Scheme. 

N91-24107/5/GAR 154,118 
WING TIPS 

Nonlinear Aerodynamics and the Design of Wing Tips. 

N91-24105/9/GAR 154,116 
WINGS 

Variable Sweep Transition Flight Experiment (VSTFE): 

Unified Stability System (USS). Description and Users’ 


Manual. 

N91-24139/8/GAR 154,137 

Turbine de Bout d’Aile: Analyse des Resultats des Son- 

dages a S2MA du Tourbillon Marginal de |’A320 (Wing 

Tip Turbine: Anal are of Probe Results on the A320’s Tip 

Vortex in the S2MA (Wind Tunnel)). 

PB91-216937/GAR 154,142 
WIiPP 

WIPP Project Records Management Handbook. Revision 

1 


DE91008623/GAR 156,855 


Resource Conservation and Recovery Act, Part B Permit 
lication. Volume 2, Appendices B1, C1, C2 
DE91011228/GAR 155,502 
—- of hydrologic systems and brine geochemistry 
a deform wens Le salt medium: Data from WIPP brine seeps. 
DE91011428 GAR 156,856 
Volatile Organic Compound (VOC) Air Monitoring Pro- 
am design for the Waste Isolation Pilot Plant. 
E91011454/GAR 155,363 


ay ange variance petition for the Waste Isolation 


DE91011478/GAR 155,504 


Design and construction issues associated with sealing of 
a repository in salt. 


cents heat loss reference. Manufactured 
eat loss assumptions and calculations; heat loss 


154,470 


KEYWORD INDEX 


DE91011481/GAR 156,857 
oareae variance petition for the Waste Isolation 


Pilot 
DE91011482/GAR 155,505 


Quality assurance procedures for computer software sup- 
: ny dey ince assessments of the Waste Isolation 
jot Plant. 


DE91012369/GAR 156,862 
WIRE 
— de la Depose d’UN Fil de Module Eleve sur UN 
Mandrin Deformable (Examination of the Removal of a 
High Module Wire Placed on a Deformable Mandrel). 
N91-24348/5/GAR 155, 


Selection of Wires and Circuit Protective Devices for STS 
Orbiter Vehicle Payload Electrical Circuits. 
N91-24501/9/GA\ 155,024 


WIRING 


Automated verification of system configuration. 
DE91012520/GAR 


WOMEN 
Women in Combat: Mees pecans Impact of Meeting A 
National Security N hee 
AD-A236 555/9/GAR 156,475 


Combat Exclusion Policy: Myth or Reality for Women in 
Today’s Army. 
AD-A236 937/9/GAR 156,516 


Three R’s: ee, reaching, and referring women 
with addictions: _ for caregivers. 
MIC-91 04054/ GA 
wooD 
Design of a veneer cooler/sorter for the plywood indus- 
fart 1, Phase 2 report to the Bonneville Power Ad- 
ministration: Analysis, design and demonstration of a 
veneer cooler/sorter to be used in conjunction with a 
veneer dryer; Part 2, Cost estimate for a 
rf redried veneer cooler/sorter. 
DE91013288/GAR 156,075 
Wood density of Canadian tree species. 
MIC-91-03920/GAR 156,560 
Exterior Wood in the South: Selection, Applications, and 
Finishes. 
PB91-216010/GAR 
WOOD AS FUEL 
poremerm enzymatic hydrolysis and fermentation of 
spenwood using enzymes derived from Trichoderma 
poe E58. 
MIC-91-03672/GAR 
P.E.|. wood fuel survey, 1988-89. 
MIC-91-03826/GAR 
WOOD FUELS 
Role of new wood energy crops in mitigation of fossil 
CO2 emissions. 
DE91012543/GAR 155,366 
WOOD PRODUCTS 
Forest Products from Latin America: An Almanac of the 
State of the Knowledge and the State of the Art. 
PB91-215996/GAR 156,078 
Delamination of Edge-Glued Wood Panels: Moisture Ef- 


fects. 
PB91-216002/GAR 154,478 


Wood Products: International Trade and Foreign Markets, 
June 1991. 

PB91-218099/GAR 154,544 

WOOD PRODUCTS INDUSTRY 
Design of a veneer cooler/sorter for the plywood indus- 
try. Part 1, Phase 2 report to the Bonneville Power Ad- 
ministration: Analysis, design and demonstration of a 
veneer cooler/sorter to be used in conjunction with a 
radio frequency veneer dryer; Part 2, Cost estimate for a 
redried veneer cooler/sorter. 
DE91013288/GAR 156,075 


Pneumatic conveying of materials in the wood products 
industry. Part 1, A guidebook to electrical energy savings 
for pneumatic oy systems in the w 
industry; Part 2, Study and demonstration for reducing 
electrical energy ts for p tic conveying 
systems in the wood | products ; industry. 
DE91013289/GAR 156,076 
WORK ENVIRONMENT 
First report of the Joint Steering Committee on Hazard- 
ous Substances in the Workplace, December 1, 1987 to 
March 31, 1990. 
MIC-91-03651/GAR 155,424 
WORKERS 
In-Depth Survey Report: Evaluation of the Aero-Pipe Cap- 
sule (Negative Pressure Glove Bag) during the Removal 
of eye yr a Pipe Lagging. 
PB91-212506/GAR 155,401 
Fatal Accident Circumstances and Epidemiology (FACE) 
poco! Laborer Dies from 80-Foot Fall through a Bridge, 


156,298 


155,037 


154,437 


154,485 


155,146 


155,237 





= Ae 1989. 
PB91-217281/GAR 
WORKING CONDITIONS 
— of different ‘sources of occupational stress on af- 
and psych« ic outcomes. 
Deo Tcossas/GAR 


156,302 

WORKLOADS (PSYCHOPHYSIOLOGY) 
Cognitive Performance Capabilities in the Cockpit. 
N91-24090/3/GAR 





154,458 


X-RAY LASERS 


Simulation Evaluation of a Speed-Guidance Law for Har- 

rier Approach Ti i 

N91-24209/9/GAR 154,156 
WORKSHOPS 

Computational Fluid Artrecting “Ps Code _Validation/Calibra- 

= JANNAF po 

peg Ae pe gor Interactions Held 
on 10-11 one 1991. 

AD Azse 878/5/GAR 154,738 

WOUND HEALING 





Using Nude immuno-Deficient Mice and 
onto Nude Mice: A Compara- 
leerde Mensenhuid op Naakte 
voor Wondheling). 
PBO1-21 7877/GAR 
X-29 Coaatieene 


156,175 


of the X-29A Advanced Technolo- 
Experiment. 
154,167 


light 
1 2818712 24137/2/GAR 


tion to engineering 
held in ne, IL (USA) on 22-23 Apr i991. 
DE91012052/GAR 


X-ray microimaging of elemental composition and 

tructure for materials science. Applications of ple 
= radiation sources Ad held in Washington, DC 
(USA) 25 Apr 1991. ; 
DE91012221/GAR 156,090 
Se ee ee 
5e91013251/GAR 157,364 
X-ray generation by high irradiance exawatt/cm(sup 2) 
DE91013497/GAR 157,414 


X RAY ABSORPTION 
Relativistic Effects in EXAFS and XANES. 
PB91-222893/GAR 


X RAY APPARATUS 
Computer-assisted X-ray screening system. 
MIC-91-03940/GAR 


X-RAY DETECTION 
= detectors with thin dead layers for low energy x-ray 


detection. 

DE91011875/GAR 157,211 
‘tude de dielectriques li at ture ambiante 
pour la aphie a sapenneunest x de haute energie. 
(Study of dielectric liquids at room temperature for high 

energy x ray T ). 
DE91740595/GAR 157,471 
caracterisation leurs 


157,172 


157,678 


de materiaux 


de rayon- 

and characterization of the Ill- 

V semiconductor materials for applications in the detec- 
tion of ionizing radiation). 

DE91740621/GAR 157,474 


Current and Future Energy Dispersive EXAFS Detector 


= 
PB91-222877/GAR 157,508 


tt of Synchrotron Be Area Detectors for 
Studying High Pressure Phase Transitions. 
PB91-223016/GAR 157,174 
X RAY rome 


Annealing Effects on Phase 1 Poly(vinylidene — 
ADAD3E 0'741/5/GAR 56,054 


Process for producing plasma sprayed ioliasitieae 
coatings with minimal decarburization and near theoreti- 
cal density. 

pga 155,898 


nergy diffracti study of glassy 
Bizs acacuzox filaments produced by gas-jet fiberiza- 


De51012021/GAR 155,861 
using 
154,587 








Development of nar 
resonant nuclear scattering. 
DE91012217/GAR 


X-ray diffraction line broadening in shock modified pyrite. 


156,000 


X-ray Area Detectors for 
Studying High Pressure Phase Transitions. 
PB91-223016/GAR 157,174 


X-RAY EMISSION ANALYSIS 
, film x-ray ——— New insights with the aid of 
le Carlo calcul 
DesTO108sa/GAR 154,556 


Spatial resolution of x-ray microanalysis in thin = 
DE91011949/GAR 54,559 


X-RAY EQUIPMENT 


DE91013306/GAR 
ne of Synch 








Slit aperture for the g x-ray experiment (MOXE). 
DE91013317/GAR 157,665 
X-RAY LASERS 

Modal study of refractive effects on x-ray laser coher- 

ence. 

DE91012083/GAR 157,093 


Towards shorter wavelength x-ray lasers using a high 
power, short pulse pump laser. 
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DE91012306/GAR 157,095 
Overview of the program on soft x-ray lasers and their 
lications at Princeton. 

DE91013456/GAR 157,096 
Development of small scale soft x-ray lasers. 
DE91013460/GAR 

X RAY LITHOGRAPHY 
Reflection mask technology for soft x-ray projection |i- 
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PBOI-2127 12) 12/GAR 


UCB/EERC-88/19 
Steel Beam-Column Joints in Seismic Moment Resisting 


154,507 


154,503 





154,508 
155,002 


154,504 


154,505 


Frames. 
(NSF/ENG-88054) 
PB91-217984/GAR 
UqB san 25/20 
Base Isolation in Japan, 1988. 
(NSF/ENG-88055) 
PB91-212449/GAR 
UGgrEsncoa/0s 
Chile Earthquake, 1985: An Evaluation of Structural Re- 
—- for Bearing Wall Buildings. 
(NSF/ENG-89024) 
PB91-218008/GAR 
CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. 
Theories of Turbulent Combustion in High Speed Flows. 
(AFSOR-TR-91-0505) 
AD-A236 652/4/GAR 154,701 
CALIFORNIA UNIV., SAN FRANCISCO. 
bowen thesis of a Self-Assembling Supramolecular Lattice. 
AD-A236 358/8/GAR © 156,147 
CALIFORNIA UNIV., SANTA BARBARA. 
DOE/ER/45288-T1 
Polymers at surfaces. Progress report and proposed re- 
search, March 15, 1990-March 14, 1991. 
DE91011000/: GAR 154,670 


myces hansenii: A Model System for Marine Mo- 


lecular Bio! 
AD-A236 /8/GAR 156,951 


CALIFORNIA UNIV., SANTA BARBARA. DEPT. OF 
PHYSICS. 


154,509 


154,502 


154,510 


Geometrical Origins of Interfacial Strength. 
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CANADIAN WILDLIFE SERVICE, OTTAWA (ONTARIO). 


AD-A236 712/6 154,610 
cca UNIV., SANTA BARBARA. MARINE SCIENCE 


Molecular Biology of the Photoregulation of Photosyn- 
= Light-Harvesting Complenss in Marine Dinoflagel- 


lat 
AD-A236 623/5/GAR 156,949 


CALSPAN UB RESEARCH CENTER, BUFFALO, NY. 
Heat-Transfer and Surface-Pressure Measurements for 
the SSME Fuel-Side Turbopump Turbine. 
N91-24335/2/GAR 154,756 

CANADA-BRITISH COLUMBIA MINERAL DEVELOPMENT 

AGREEMENT. 

— —— Columbia Mineral Development Agree- 
ual ri 1989-90. 
MC-31-09788/ AR 
CANADA CENTRE FOR MINERAL AND ENERGY 
Le aeaee ng A EFFICIENCY AND ALTERNATIVE ENERGY 
TECHNOLOGY BRANCH, OTTAWA (ONTARIO). 
seo aetna di bu 984-89. 
ioenergy pro st combustion, 1 
MIC-91-03580/GAR ‘ai 
SSC-M91-7- mye ag | _ en 
combustion, 
MIC-oT babe GAR 


CANADA CENTRE FOR MINERAL AND ENERGY 
TECHNOLOGY, OTTAWA (ONTARIO). 
ISBN-0-660-13927-8 
Five-year review of the Canada-Ontario Industry Rock- 
burst Project. 
MIC-91-03586/GAR 156,697 
ISBN-0-662-18016-X 
Canada Centre for Mineral and Energy Technology: 
Annual report 1989-90. 
MIC-91-03759/GAR 156,706 
SSC-M38-13/90-2E 
Canada Centre ol Mineral and Energy Technology: 
Annual report 198: 
MICST-OS7S9/GAR 
SSC-M38-15/90-4E 
ie review of the Canada-Ontario Industry Rock- 


Project. 
MIC-91-00566/GAR 156,697 
Numerical modelling of shear bands in geological materi- 


als. 
MIC-91-03584/GAR 156,695 


Methane-air explosion tests in the 20-L vessel. 
MIC-91-03585/GAR 
Numerical analysis of a flawed pressure vessel. 
MIC-91-03592/GAR 156,699 
Japanese science and technology: Results of an 8.5 
month stay fellowship at the Fermentation Research In- 
stitute, Tsukuba, Japan. 
MIC-91-03593/GA 156,150 
Evaluation of microwave reactivated carbon. 
ps9 91-03594/GAR 
ocal seismic survey at Denison Mine. 
MIC-91-03595/GAR 156,633 
peg on the ship ‘Pollux’ at Port Alfred, Quebec, 
March 19, 1990: A laboratory investigation. 
MIC-91-03596/GAR 157,683 
Survey of diffusion of technology in the mining - 
MIC-91-03789/GAR 
CANADA INST. FOR SCIENTIFIC AND TECHNICAL 
INFORMATION, OTTAWA (ONTARIO). 
Catchability coefficient of abalone fisheries. 
MIC-91-04121/GAR 154,305 
Comparison of the gonadal maturation of a sea urchin 
Strongylocentrotus intermedius, from Soya and Rebun 
Island in northern Hokkaido. 
MIC-91-04122/GAR 156,953 
Rearing of halibut Hippoglossus hippoglossus L. 
MIC-91-04123/GAR 154,306 
Catch-fluctuation patterns of Todarodes pacificus (Steen- 
strup) in northern Japanese coastal waters of the Pacific 


Ocean. 
MIC-91-04124/GAR 154,307 


Chemical properties of  iaeamaaasae (LPS) isolated 
from Vibrio anguillarum PT514. 
MIC-91-04125/GAR 154,308 


Studies on the extraction of gelatin from shark skin and 


skate skin 

MIC-91-04126/GAR 154,309 
Parasitic fauna of blue halibut Reinhardtius hippoglos- 
— — 1792) from selected regions of species 


MIC-91-04127/GAR 154,310 
CANADA-MANITOBA ECONOMIC AND REGIONAL 
DEVELOPMENT AGREEMENT, WINNIPEG (MANITOBA). 

Nitrogen fertilization of the newer wheat varieties: Semid- 

warf and hard red spring varieties. 

ps a 154,252 

n Lntey ove of barleys in Manitoba. 

MIC. 1-03941/GAR 
CANADAIR LTD., MONTREAL (QUEBEC). 

Role of Analysis in the Design and Qualification of Com- 

posite Aircraft Structures. 


156,707 


155,235 


155,235 


156,706 


156,696 


156,700 


154,253 


N91-24648/8/GAR 
CANADIAN ENERGY RESEARCH INST., CALGARY 
(ALBERTA). 

International Oil and Gas Markets Conference: Confer- 


ence papers. 

MIC-91-03915/GAR 158,315 
CANADIAN INST. OF GUIDED GROUND TRANSPORT, 
KINGSTON (ONTARIO). 

ee 
impact on —_ of proposed new ISO stand- 
= for large tara freight containers. 

Mico: oR 157,712 
CANADIAN INTERNATIONAL DEVELOPMENT AGENCY, 
HULL (QUEBEC). 

ISBN-0-662-55853-7 

Water, sanitation and development: Water and sanitation 

sector development issues paper. 

MIC-91-03988/GAR 154,420 


ISBN-0-662-55864-2 
peel and d 


154,216 





gricu lop i sector develop- 
ment issues paper. 
MIC-91-03987/GAR 154,237 
SSC-E94-100/1988 

Water, sanitation and development: Water and sanitation 

sector development issues paper. 

MIC-91-03988/GAR 154,420 


SSC-E94-101/1988 
Pa sey se and development: Agriculture sector develop- 
Issues paper. 

mIC-91 -03987/GAR 154,237 
CANADIAN PACIFIC RAILWAYS, OTTAWA (ONTARIO). 

Subgrade model extension: Final report. 

MIC-91-03638/GAR 157,686 
CANADIAN PARKS SERVICE, OTTAWA (ONTARIO). 

St. Andrew’s Church, Red River: An historical and archi- 


tectural survey. 

MIC-91-03631/GAR 154,400 
Boating on the Chilkoot. 

MIC-91-03632/GAR 157,684 


Evaluation of the utility of ‘The Engineering Index’ as an 
historical research tool. 
MIC-91-03633/GAR 156,701 


Aquatic resources inventory for Hattie Cove, Pukaskwa 
National Park. 
MIC-91-03717/GAR 154,280 


Terms of reference: Management planning program: Pa- 

cific Rim National Park Reserve. 

MIC-91-03721/GAR 157,719 

Initial environmental evaluation: Commercial trucking on 

the Kootenay Parkway. Draft. 

MIC-91-03737/GAR 155,735 
CANADIAN PETROLEUM ASSOCIATION. FRONTIER 
DIVISION, FAIRMONT (BRITISH COLUMBIA). 


a ee ee or Se ae 
dustry’s Frontier W 
MIC-91-03679/GAR 156,704 


CANADIAN WILDLIFE SERVICE, EDMONTON (ALBERTA). 
ISBN-0-662-18313-4 
Spring ation of waterfowl in the North Arm of Great 
Slave Lake, 1989. 
MIC-91 a3731 /GAR 156,742 
ISBN-0-662-18315-0 
Effects of forest management practices on nongame 
birds: An annotated bibliography. 
MIC-91-03718/GAR 156,739 


ISBN-0-662-18566-8 

Peary caribou calving and Fae +) Bathurst 

Island complex, erritories, 498 

MIC-91-03742/GAR 156,745 
ISBN-0-662-18567-6 

of trumpeter swans in Alberta, Saskatchewan and 
jorthwest T: 

MIC-91-03743/GAR — 156,746 
ISBN-0-662-18671-0 

Survey of moulting Canada geese on the Snowdrift and 

Thelon Rivers, erritories. 

MIC-91-03744/GAR 156,747 


SSC-CW69-5/112E 
Effects of forest management practices on nongame 
birds: An annotated bibliography. 

MIC-91-03718/GAR 


SSC-CW69-5/118E 
Hone caribou calving and 
Island complex, 
MIC-91-03742/GAR 
SSC-CW69-5/119E 
Survey of ee swans in Alberta, Saskatchewan and 
Northwest T 
MIC-91-03743/ S/GAR 156,746 
SSC-CW69-5/125E 
Sei ie Seer cumnen aanee oh Ge Saves at 
Thelon Rivers, Northwest Territories. 
MIC-91 03744/GAR 156,747 
CANADIAN WILDLIFE SERVICE, OTTAWA (ONTARIO). 
er ter 2-6 


tudies of high-latitude seabirds, 1: Behavioral, energetic, 
aspects of seabird feeding ecology. 


CA-11 


156,739 


ing periods, Bathurst 
erritories, 1989. 
156,745 


and oc 
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MIC-91-03724/GAR 


SSC-CW 69-1/68E 
Studies of high-latitude seabirds, 1: Behavioral, energetic, 


and pop aspects of seabird feeding eco! 
MIC-91-03724/GAR ee: 156,741 


CANADIAN WILDLIFE SERVICE. PACIFIC AND YUKON 
REGION, DELTA (BRITISH COLUMBIA). 
a porto the ee and ecol of Har 
uin 
b= sin Bish Cok ane o 
MIC-91 103735/GAR 156,744 


SSC-CW69-5/11 - 
Status 


156,741 


the distribution and ecology of Harlequin 
mbia. 


ducks in Bri h Colu 
atin -03735/GAR 156,744 


WILDLIFE SERVICE. SOE REPORTING 
BRANCH, C OTTAWA (ONTARIO). 
ISBN-0-662- oe 
Contaminants in 
MIC-91-041 14/GAR 


SSC-EN1- ee 
Contaminants in herring gull eggs from the Great Lakes. 
MIC-91-04114/GAR 155,691 


CARIBOO DEVELOPMENT REGION (B.C.) (CANADA). 
eipe Dastrenet h ion (B.C.): Annual oer 1990. 
MIC-91-04052/GAR os 157,723 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 


ae 10 
Weak deca’ areas and hypernuclei. 
DE910122 AIGA 


DOE/ER/40315-183 


Weak — of 
DE91012278/GA! 157,233 


Effect of Hydrogen on the Deformation Behavior of a 

Single Nickel- Base Superalloy. 

N91-24316/2/GAR 156,073 
Saar anon UNIV., PITTSBURGH, PA. CENTER 

FOR IRON AND STEEL MAKING RESEARCH. 
DOE/CE/40875-2 

Copper removal from solid ferrous scrap. Final at, 

DE91010831/GAR 55,501 


a tatarmcaaaa UNIV., PITTSBURGH, PA. aan 


herring gull eggs from the Great Lakes. 
155,691 


157,233 


ons and hypernuclei. 


CMU-RI-TR-90-24 
System for Telerobotic Control of Servicing Tasks in a 
Nuclear Steam Generator. 
AD-A236 824/9/GAR 156,891 


CMU- st 
Experimental Characterization of the Perceptron Laser 


ney 
AD- 641/7/GAR 


CMU-RI-TR-91-02 
pn nee S fm Information with Design and 
AD AZSS rth hy SAR 155,814 
CMU-RI-TR-91-04 
Planning and Scheduling of Software Manufacturing 
AD-A237 033/6/GAR 155,813 


CMU-RI-TR-91-05 
ing Antagonistic a. and Resource Utilization 
Constraints in Over-Su ibed Scheduling Problems. 
AD-A236 643/3/GAR 156,130 


CMU-RI-TR-91 _ 


ranus Mobile 
AD-A236 593/ oF Gan 


CMU-RI-TR-91-07 
TORCS: A Teleoperated Robot Control System for the 
Self Mobile Space Manipulator. 
AD-A236 821/5/GAR 155,824 


CMU-RI-TR-91-08 
Modeling of a ca Space Manipulator. 
AD- 823/1 

Pa -cnag 
— fe Discrete/Continuous Control of Robot Manip- 
ulators. 

AD-A236 642/5/GAR 155,823 

CONF-9006333-1 


to determine the dynamic configuration of a 
manipulator. 
DE91010732/GAR 155,827 


DOE/ER/14042-1 
to determine the dynamic configuration of a 
manipulator. 
DE91010732/GAR 155,827 


CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 
SOFTWARE ENGINEERING INST. 


CMU/SEI-CM-8-1-0 
Formal Specification 
AD-A236 362/0/GAR- 

CMU/SEI-90-TR-22 
Design Space and 


154,955 


155,822 


155,825 


of Software. 
154,881 


Design Rules for User Interface Soft- 
ee 
(ESD- TR-90-223) 
AD-A237 049/2/GAR 
SEI-CM-21-1.0 
Software Project Mana: 
AD-A237 048/4/GAR 
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154,912 


154,911 


CORPORATE AUTHOR INDEX 


SEI-88-TP- 
Distributed Ada Real-Time Kernel (DARK). 
(ESD-TR 
‘AD-A237 0507/0/GAR 154,913 


=. HATCH AND ASSOCIATES, INC., PORTLAND, 


DOE/BP/35467-1 

Pneumatic conveying of materials in the wood products 

industry. Part 1, A guidebook to electrical energy savings 

for — Lyeomy systems in the w products 

pre , Ss and demonstration for reducing 
prams te bad requirements for pneumatic conveying 

systems in the wood products industry. 

DE91013289/GAR 156,076 


DOE/BP/50176-1 
Design of a veneer cooler/sorter for the plywood indus- 
try. Part 1, Phase 2 report to the Bonneville Power Ad- 
ministration: Analysis, design and demonstration of a 
veneer cooler/sorter to be used in conjunction with a 
pp frequency veneer dryer; Part 2, Cost estimate for a 
redried veneer cooler/sorter. 
HEe1013288/GAR 
CASAZZA, woe. AND ASSOCIATES, INC., 
ARLINGTON, V. 
Electric and ties a the Residential, Commercial 


and Industrial lors: 
PB91-217430/GAR 155,317 


Electric and Gas Rates for the Residential, Commercial 

and Industrial Sectors: 1991. Volume 1. Topical Report, 
tember 1990-April 1991. 

(GRI-91/0136.1) 

PB91-217448/GAR 156,318 

Electric and Gas Rates for the Residential, Commercial 

and Industrial Sectors: 1991. Volume 2. Topical Report, 
tember 1990-April 1991. 

(GRI-91/0136.2) 

PB91-217455/GAR 

CASDE CORP., ARLINGTON, VA. 
inelastic Deformation of Plate Panels. 


( !) 

AD-A236 662/3/GAR 156,973 
CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 

—— of the eee S Calibration of Heat Flux Sen- 


rs: One Dimensional 
NOW. "24923/8/GAR 154,826 


CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
CASE LABS. FOR ELECTROCHEMICAL STUDIES. 

Investigation of Phenomena Related to D2O Electrolysis 

at a Palladium Cathode. 

AD-A236 409/9/GAR 156,781 
CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
DEPT. OF MACROMOLECULAR SCIENCE. 

CWRU/DMS/TR-43 

Surface Induced Crystallization in Fiber Reinforced Semi- 

crystalline T! jastics Composites. 

AD-A236 591/4/GAR 155,931 
CATERPILLAR, INC., SAN DIEGO, CA. SOLAR TURBINES. 

DOE/MC/23166-2970 

Advanced coal-fueled industrial cogeneration gas turbine 

system. Annual report, June 1989-June 1990. nie 


156,075 


158,319 


DE91002042/GA\ 


CATHOLIC UNIV. OF AMERICA, WASHINGTON, DC. 
COMBUSTION AND MULTIPHASE FLOWS LAB. 
DOE/PC/79661-T8 
Development of a vortex combustor (VC) for space/water 
heating —— (cold flow modeling). Technical 
oo report No. 8, (February 1, 1989-April 30, 1989). 
E91013187/GAR 155,215 
CATHOLIC UNIV. OF AMERICA, ne. DC. DEPT. 
OF MECHANICAL ENGINEERING. 
DOE/PC/79661-T4 
Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow modeling). Techni- 
cal progress r No. 1, (April 7, 1987-July 31, 1987). 
DE91013183/GAR 155,253 


DOE/PC/79661-T5 
Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow re Techni- 
cal progress report No. 4, (February 1, 1988-April 30, 
88). 


DE91013184/GAR 155,254 


DOE/PC/79661-T6 
Development of a vortexing combustor (VC) for space/ 
— — applications (cold flow modeling). Techni- 
progress No. 6, August 1-October 31, 1988 
Bed io1a185/ AR 


155,213 

DOE/PC/79661-T7 
Development of a vortex combustor (VC) for space/water 
ene —. (cold flow modeling). Technical 


Pesi012 report No. 
DE91013186/GAR 155,214 


CEA CENTRE D’ETUDES DE BRUYERES-LE-CHATEL, 
MONTROUGE (FRANCE). 
CEA-CONF-10107 
Structures a effet de champ de type | MOS en irradiation: 
effet de la dose de r 1 of: MOS 
field effect structures effect of the radiation dose). 
DE91740747/GAR 156,013 


CEA-CONF-10108 
Les technologies - circuits integres silicium | re isolant 
S.O.|.: etat de l'art e Pp (Integ cuits of 








silicon on insulator S.O.|. technologies: State of the art 


and perspectives). 
DE91740758/GAR 156,014 


CONF-8909345 
Structures a effet de champ de type MOS en irradiation: 
effet de la dose de rayonnements. (Irradiation of: MOS 
field effect structures effect of the radiation dose). 
DE91740747/GAR 156,013 
CONF-8909345 
Les ye ga - circuits integres silicium | sur isolant 
S.O.I.: etat de I’ circuits of 
silicon on Mand iad SOL. ‘technologies: ‘State of the art 
and perspectives). 
Boe 740758/GAR 156,014 
CENTRE D’ETUDES DE LIMEIL, VILLENEUVE-SAINT- 
GEORGES (FRANCE). 
FR-CEA-TH-294 
Etude d’un multiplicateur a galettes de microcanaux a 
gain eleve et presentant de tres faibles fluctuations sta- 
tistiques de gain. (S' of a high gain microchannel 
| meen photomultiplier having low statistical gain fluctua- 


ns). 

Dee 740597/GAR 157,473 
CEA CENTRE D’ETUDES NUCLEAIRES DE CADARACHE, 
SAINT-PAUL-LES-DURANCE (FRANCE). 

XI-3522-90 

Radioecological impact of the Chernobyl accident on 

continental aquatic ecosystems. 

DE91787409 GAR 155,493 
CEA CENTRE D’ETUDES NUCLEAIRES DE FONTENAY- 
AUX-ROSES (FRANCE). DEPT. DE GENIE RADIOACTIF. 

CEA-CONF-10287 
oe applications of crown-ethers to metal extraction 
sing liquid membrane technology - a literature survey. 
DES 732902/GAR 156,889 


tn 
from various wastes. 


DE91732901 /GAR 156,888 


CEA-CONF-10289 
—— of nuclear waste solutions using a new class 
xtractants: — propane diamides. 
Beo1730800/ 
CEA-CONF-10290 
Extraction of metal ions by neutral (beta)-diphosphora- 


mides. 
DE91732899/GAR 156,886 


CEA CENTRE D’ETUDES NUCLEAIRES DE GRENOBLE 
& ANCE). INST. DE RECHERCHE TECHNOLOGIQUE ET 
JE DEVELOPPEMENT INDUSTRIEL. 
FRCEA-TH-295 
Etude de dielectriques liquides a temperature ambiante 
pour la ee a rayonnement x de haute energie. 
—_ of dielectric liquids at room temperature for high 
ray Tomography). 
157,471 








156,887 


nergy x 
DES! 740595/GAR 


CEA CENTRE D’ETUDES NUCLEAIRES DE GRENOBLE 
(FRANCE). LAB. D’ELECTRONIQUE ET DE TECHNOLOGIE 
DE L’INFORMATIQUE. 
FRCEA-TH-287 

Etude et caracterisation de materi: semi-condi 

lll-V en vue de leurs applications a la detection de rayon- 

nements ionisants. (Study and characterization of the Iil- 

V semiconductor materials for applications in the detec- 

tion of ionizing radiation). 

DE91740621/GAR 157,474 


FRCEA-TH-342 


Magnetic induction and susceptibility logging: case of 
wagon 4 — interpretation for magnetostrati- 


applica’ 

Bsr vartO6/GAR 156,599 
CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). DEPT. DE PHYSIQUE 
NUCLEAIRE. 

CEA-CONF-10099 

Future scientific policy in France for nuclear studies with 

electromagnetic probes. 

157,484 





DE91740750/GAR 


Bae tec et ha 
Superconductivity RF activities at Saclay. 
DE91 91740752/GAR 157,486 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). DEPT. DE TECHNOLOGIE. 
CEA-CONF-10109 
——— eee bee of a stability under irra- 


T 3 de size effects. 
DE91740759/GAR 154,591 


CEA CENTRE D’ETUDES NUCLEAIRES Ld SACLAY, GIF- 
SUR-YVETTE (FRANCE). DEPT. DES ETUDES 
MECANIQUES ET THERMIQUES. 
CEA-CONF-9826 

Systeme d’aide a la conception dans le domaine des trai- 

tements de surface. (System for supporting conception in 

the field of surface treatments). 

DE91740658/GAR 155,904 


CEA-CONF-10016 
Developpement de la methode des elements finis en 
thermique. Traitement de la thermi et du rayc 
dans le logiciel TRIO-EF. (Development of the finite ele- 
ment method in the thermal field. TRIO-EF software for 
thermal and radiation analysis). 
DE91740657/GAR 157,063 











CEA-CONF-10043 
Comportement mique non-lineaire des faisceaux de 
tubes soumis a ecoulements transverses. (Nonlinear 

ae — of an assembly of tubes under trans- 


DE9t 7628/0 SO /GAR 157,059 


EA-CONF-1 

Vibrations Sar arbres tournant dans un espace annulaire de 

py (Mechanical vibrations of shafts rotating in a 
uid annular ce). 

bi '91740623/GAR 157,060 


CEA-CONF-10045 
Source acoustique en may | ge creee par des diaph- 
ragmes limiteurs de debit. (Plane wave acoustic sources 
from flow regulation diaphragms). 
DE91740624/GAR 


Co CONE 10088 
tude des effets dynamiques associes au pincement 
Jan lame de liquide. (Study of the dynamic effects as- 
sociated to the gnaling of a liquid layer). 
DE91740625/GAR 


CONF-8903258 
Developpement de la methode des elements finis en 
thermique. Traitement de la thermi et du 
dans le logiciel TRIO-EF. (Development of the finite ele- 
ment method in the thermal field. TRIO-EF software for 
thermal and radiation analysis). 
DE91740657/GAR 


eg nae 
me d'aide a la conception dans le domaine des trai- 
penn de surface. (System for supporting conception in 
the field of surface treatments). 
DE91740658/GAR 155,904 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE —_ INST. DE RECHERCHE 
FONDAMENTAL! 

FACES TH oy 
De la multifragmentation des noyaux au plasma quark- 
gluon. (From the multifragmentation to the quark-gluon 


plasma). 
DE91736321/GAR 157,469 


CEA CENTRE D’ETUDES NUCLEAIRES DE hoe cng GIF- 
SUR-YVETTE (FRANCE). SERVICE DE PHYSIQUE DU 
SOLIDE ET DE RESONANCE MAGNETIQUE. 
CEA-CONF-10281 
Hybridization am crystal field in YbPd2Si2. 
DE91736365/GAR 


CEA-CONF-10282 
Cu(2) dynamical correlations in YBa2Cu3Ox studied b' 
moessbauer spectroscopy on substituted (170)Yb(3+ ). 
ne agi 155,888 
CONF-900 
Cu(2) = correlations in YBa2Cu3Ox studied by 
moessbauer spectroscopy on substituted (170)Yb(3+- ). 
eo nai 155,888 
CONF-900 
H ridization and crystal field in YbPd2Si2. 
DE91736365/GAR 156,043 


CEA antag = NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). SERVICE DE PHYSIQUE 
NUCLEAIRE A BASSE ENERGIE. 
FRCEA-TH-275 
Modes de production et de desexcitation des noyaux 
chauds formes dans les reactions (sup 84)Kr + (sup 
bey (sup 84)Kr + (sup 27)Al, (sup 84)Kr + Tia 26.4, 
4 et 45.4 MeV/nucleon. (Production and de-excitation 
peed of hot nuclei in the (sup 84)Kr + (sup 12)C, (sup 
84)Kr + (sup 27)Al, (sup 84)Kr + (sup Nat) Ti reac- 
tions at 26.4, 34.4 and 45.4 MeV/nucleon). 
DE91736319/GAR 157,467 
CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). SERVICE DE PHYSIQUE 
NUCLEAIRE A HAUTE ENERGIE. 
CEA-CONF-10101 : , 
Electron scattering and collective excitations in nuclei. 
DE91740756/GAI 157,490 


CEA-CONF-10103 
een ‘oduction 


157,061 





157,063 


156,043 


de Pi+ au seuil sur le proton. (Elec- 
troproduction of pi+ at the proton threshold energy). 
DE91740751/GAR 157,485 
FRCEA-TH-276 
Etude a basse energie de |’annihilation proton-antiproton 
en deux corps: pi(sup + ) pi(sup > —_ + )K(sup “p 
e(sup + )e(sup -). Etude cteurs de forme du 
proton dans la region temps. ound of the low e 
proton-antiproton annihilation interaction leading to: 
pi(sup + ) pi(sup -), K(sup + )K(sup -) and e(sup + 
—, -). Study of the proton form factors in the time 


Door? 736320/GAR 157,468 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). SERVICE DE PHYSIQUE 
NUCLEAIRE A MOYENNE ENERGIE. 

CEA-CONF-10096 f j 
Photoproduction on neutrons via the inverse reaction or 
Cebaf at LAMPF. 
DE91740744/GAR 157,480 


CEA-CONF-10098 
Experiences sur les modes de desintegration du meson 
(eta). (Experiments on the decay modes of the eta 


son). 
DEO! 740748/GAR 157,483 


CEA-CONF-10102 
Physics with one GeV neutron beams at the Saturne syn- 
chrotron. 


CORPORATE AUTHOR INDEX 


CLEMSON UNIV., SC. DEPT. OF MECHANICAL ENGINEERING. 


DE91740755/GAR 


bay Sng heal 13 —_ 
physics with light mesons. 
Ry bate . 157,482 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
banat hg (FRANCE). SERVICE DE PHYSIQUE 


CEA-CONF-10097 
— jues dans le milieu nucleaire. (Meson fields 
in nuclear 
DE91740745/GAR 157,481 
CEA-CONF-10110 


Decay studies of 
DE91740760/GA 


CEA-CONF-101 i 
ical description of excited nuclei. 
DE91740754/GAR 


CEA-CONF-10112 
Nuclear ics on a hypersphere. 
DE91740753/GAR 


CONF-8906382 
Nuclear physics on a hypersphere. 
DE91740753/GAR 
CONF-8906382 
h dy ical d iption of excited nuclei. 


DE91740754/GAR 157,488 


CEA CENTRE D’ETUDES NUCLEAIRES DE SACLAY, GIF- 
SUR-YVETTE (FRANCE). SERVICE DE RECHERCHES 
METALLURGIQUES APPLIQUEES. 
CEA-CONF-10293 
Characterization of 316L steel welded joints irradiated be- 
tween 15 to 41 dpa. 
DE91736366/GAR 156,003 


CELGAR ee REVIEW PANEL, VANCOUVER 
(BRITISH COLUMBIA). 


157,489 


ton rich rare earth nuclei with Sara. 
157,491 


157,488 


157,487 


157,487 





oa Panel: Final report. 
Miceot Coert 91-03871 1/GAR 155,739 


CENTER FOR SPACE AND ADVANCED TECHNOLOGY, 
FAIRFAX, VA. 
a 1.26:188021 
ravity Strategic Planning Exercise. 
Nas -CR- 188021) 
N91-24463/2/GAR 154,080 
CENTRAL INTELLIGENCE AGENCY, WASHINGTON, DC. 
LDA-91-10734 
Chinese Ministry of Foreign Affairs: A Reference Aid. 
PB91-928202/GAR 154,424 


CENTRE D’ESSAIS AERONAUTIQUE DE TOULOUSE, 
POITIERS (FRANCE). 
Controle de la Transition T 
lie coma Effet de Marches thy Control o! 
se Transition at Transonic Speeds: Step Choct 
Paote 217018/GAR 154,146 
CENTRE D’ETUDES ET DE RECHERCHES DE TOULOUSE 
(FRANCE). 
Study of Meteoroid Impact Craters on Various Materials 
AO 138-1). Attempt at Dust Debris Collection with 
tacked Detectors (AO 138-2) (Abstract Only). aon 
157, 





N91-24999/5/GAR 
—_ Thermal Control Coatings (AO 138-6) (Ab- 


Only). 
NOT. “25037 3/GAR 158,912 


CENTRE Mt gd Lf. DE RECHERCHES DE TOULOUSE 
(FRANCE). DEPT. D IDES ET DE RECHERCHES EN 
AEROTH AMODYNAMIQUE, 
DERAT-55/5018.45 
Transition de la Couche Limite (Boundary Layer Transi- 


tion). 
PB91-216911/GAR 154,140 


DERAT-67/5004.37 
Controle de la Turbulence par Aspiration (Controlling Tur- 
bulence through Suction). 
PB91-216960 GAR 154,144 


CENTRE D’ETUDES ET DE RECHERCHES DE TOULOUSE 
(FRANCE). DEPT. D’ETUDES ET DE RECHERCHES EN 
INFORMATIQUE. 
DERI-GAN-1/3369 
Resolution Numerique des Equations d’Euler Tridimen- 
sionnelles en Maillage Totalement Destructure (Numeri- 
cal Solution of Three-Dimensional Euler Equations in a 
Totally Destructured Mesh). 
PB91-216929/GAR 154,141 


CENTRE NATIONAL D’ETUDES SPATIALES, TOULOUSE 
(FRANCE). 
Post Ms ol System Analysis of FRECOPA (AO 138) (Ab- 


stract 
N91-25089/4/GAR 157,599 


CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE, 
MEUDON-BELLEVUE (FRANCE). LAB. 
D’AEROTHERMIQUE. 
REPT-90-8 
Etude 1: Rampe de Compression en Gaz Rarefie. Tra- 
— dans le Domaine de l'Hypersonique (Study 1: Com- 
ssion Ramp in Rarefied Gas. Hypersonic Research). 
891. 216945/GAR 154,143 
a. BRASILEIRO DE PESQUISAS FISICAS, RIO DE 
JANEIR 
p- 
Contribution of a heavy neutral particle to W-boson pair 
production in electron-positron annihilation. 


DE91618122/GAR 
CER CORP., LAS VEGAS, NV. 
a and Project Administration for SFE No. 


Technical 
3 and Ri a 
PB91 art 7109/GA\ 156,724 


Technical gy et ey tion for SFE No. 
pay oy Projects. inal Report, Aprh 1, 1988-Sen- 


157,451 


(GRI-91/0095) 
PB91-217117/GAR 156,725 
Technical Support and Project Administration for SFE No. 
5 Mion a Final Report, 
ee 1988-September 1 
(GRI-91/0095.2) 
PB91-217125/GAR 156,726 


CEREBRAL MARINE RESEARCH, VICTORIA (BRITISH 
COLUMBIA). 


ay ety ay 
ide to the design, construction, and ion of a bi- 
valve shellfish tion facility for Briteh Columbia. 
MIC-91-03887/GAR 154,290 
CHARLES STARK DRAPER LAB., INC., CAMBRIDGE, MA. 
Advanced ECCM Techniques for GPS Processing. 
N91-24478/0/GAR 154,987 
CHEMICAL RESEARCH, DEVELOPMENT AND 
— CENTER, ABERDEEN PROVING GROUND, 
CRDEC-TR-271 
Some 


Candidate Replacement Materials for ~—_ 
Phthalate in ‘Hot Smoke’ Aerosol Penetrometer 


chines. 

AD-A236 671/4/GAR 
CHICAGO UNIV., IL. 

Technical Description of Project and Results Supported 

by ONR NO0014-87-K-0546. 

AD-A236 404/0/GAR 154,594 


CHINA NUCLEAR INFORMATION CENTRE, BEIJING. 


“a of nuclear data progress: No.1 (1989). 
munication of nuc! ita : No.1 (1 I 
DE91618227/GAR 157, 
CNIC-00312 
Communication of nuclear data progress: No.1 (1989). 
DE91618227/GAR 157, 
CINCINNATI UNIV., OH. 
Effect of Bromide on Chiori 
Drinking Water. 
(EPA/600/2-91/036) 
PB91-217919/GAR 
CITY COLL., NEW YORK. DEPT. OF PHYSICS. 
Proceedings of the Annual Day of Scientific Lectures 
SS of the National Society of 
lack Physicists (13th), Held in Baton Rouge, LA on 
March 21-24, 1990. 
AD-A236 919/7/GAR 157,200 
in Super- 


Turbulent Molecular P' 
154,107 


155, 147 





155,709 





and Struct 
sonic Free Shear i 
AD-A236 922/1/GA\ 
CITY OF VANCOUVER TASK FORCE ON ATMOSPHERIC 
CHANGE nae a COLUMBIA). 
Clouds of me report. 
Mic-31-0989 91/ 


CLARK ATLANTA nl GA. 
= PC/89793-T3 


154,354 





the 
pare report on the Atlanta 
nent, January 1, 1990-March 31, 1990. 
DE91012796/GAR 
CLARK ATLANTA UNIV., GA. RESEARCH CENTER FOR 
SCIENCE AND TECHNOLOGY. 
DOE/PC/89760-T4 
Novel approach to highly di catalytic materials 
gasification. 


155,202 





materials in 
coal for Sixth ay cae report, January 1, 

1991-March 31, 1991. 

DE91013890/GAR 155,221 
CLARKSON UNIV., bate ply NY. FLUID MECHANICS, 
HEAT AND MASS TRANSFER 

CONF-910739-14 

Pressure drop heat transfer for spirally fluted tubes 
including validation of the role of transition. 
DE91012242/GAR 157,047 
DOE/CE/90029-5 

imental i ition of pressure drop and heat 
transfer for air flow enhanced tubes. Final report. 
DE91012151/GAR 157,046 
CLAYTON RESEARCH ASSOCIATES, VANCOUVER 
(BRITISH COLUMBIA). 
Recommendations for an affordable rental housing strat- 


mie-o1 -03854/GAR 157,717 


CLEMSON UNIV., SC. DEPT. OF MECHANICAL 
ENGINEERING. 
NAS 1.26:188206 
Micro-Mechanical Analysis of Damage Growth and Frac- 
ture in Discontinuous Fiber Reinforced Metal Matrix Com- 


posites. 
(NASA -CR- 188206) 


N91-24346/9/GAR 155,947 


October 15, 1991 CA-13 





— UNIV., SC. RADAR SYSTEMS LAB. 


nal Processing | aan for Clutter Filtering and 
ind Shear Detection. 
N91-24154/7/GAR 154,181 


CLEVELAND STATE UNIV., OH. 
NAS 1.26:188454 
Navier-Stokes Analysis of Turbomachinery Blade External 
Heat Transfer. 
(NASA-CR- 188454) 
N91-24544/9/GAR 
CLINCHFIELD COAL CO., DANTE, VA. 
CONF-910373-7 
EOS TPC a is 
DE91011873/GAR 
LBL-30425 
EOS TPC is 
DE91011873/GAR 
COASTAL ENGINEERING RESEARCH CENTER, 
VICKSBURG, MS. 


157,073 


157,210 


shell. 
157,210 


CERC-91-1 
Alaska Wave Data Index. 
AD-A236 635/9/GAR 156,961 
COLD REGIONS RESEARCH AND ENGINEERING LAB., 
HANOVER, NH. 
CRREL-91-4 
Low-Temperature Effects on the 


Design and Perform- 
ance of Com ys E+ of Explosives-Contaminated Soils. 
(CETHA-TE- 


AD-A236 A20/6/GAR 155,496 
COLLABORATIVE OCULAR MELANOMA STUDY 
COORDINATING CENTER, BALTIMORE, MD. 

COM-SFB-591 
— Ocular Melanoma Study (COMS). Study 


Forms. 
PB91-217315/GAR 
COLORADO SCHOOL OF MINES, GOLDEN. 
DOE/ER/14079-6 
Computational methods for improving the resolution of 
subsurface seismic images. Progress report, September 


15, 1990-September 14, 1991. 
DE91012641/GAR 155,001 


COLORADO STATE UNIV., FORT COLLINS. 
Airborne See and Warning 6ystem for Low Al- 


titude 
N91-24147/1/GAR 


156,174 


154,174 
COLORADO STATE UNIV., FORT COLLINS. DEPT. OF 
ATMOSPHERIC SCIENCE. 
DOE/ER/61067-1 
Stochastic formulation of radiative transfer in clouds. 


Destotatex/G 
DE91013152/GAR 154,376 


COLORADO STATE UNIV., FORT COLLINS. SOLAR 
ENERGY APPLICATIONS LAB. 
= eee ‘eae . 
esting and design of solar cooling systems employin: 
liquid dessicants. Regenerator/dehumidifier coponiente 
he ny State University Solar House 2: Final report, 
DE91012149/GAR 154,466 
COLORADO ae AT BOULDER. 
ar ) yields "* Transition in N2(2)+ . 


(0-236 


-TR- m8 


Copii ren ati Function. 

AD A36 811/6/GAR 
COLUMBIA UNIV., NEW YORK. CENTER FOR 
RADIOLOGICAL RESEARCH. 

DOE/ER/60631-8 
— ical ——— Accelerator er Progress 
ber 1, 1990-November 30, 1991 
D 91012884/GAR 156,291 


COLUMBIA UNIV., NEW YORK. DEPT. OF CHEMISTRY. 


DOE/ER/13937-3 
Laser enhanced chemical reaction studies. Technical 


progress report. 
E91013021/GAR 154,590 


COLUMBIA UNIV., NEW YORK. DEPT. OF ELECTRICAL 
ENGINEERING. 
Narrow Gap Superlattices for Infrared Sensor aveiemien. 
AD-A236 35/4/GAR 155,029 


COMISION NACIONAL DE ENERGIA ATOMICA, BUENOS 
AIRES (ARGENTINA). 
CNEA-490 
Fractografia. Aplicaciones al analisis de fallas. (Fractog- 


a, ications to failure analysis). 
eisese/GAR 155,783 


COMISION NACIONAL DE ENERGIA ATOMICA, BUENOS 
AIRES (ARGENTINA). DIRECCION DE RADIOISOTOPOS Y 
RADIACIONES. 
CNEA-NT-2/88 
— RIA (radioinmunoanalisis) polietilenglicol. Manual 
operaciones. (Polyethyleneglycol RIA (radioimmunoas- 
say) ne insulin. Handling booklet). 
91619081/GAR 156,149 


. COMMUNICATIONS RESEARCH CENTRE, OTTAWA 
(ONTARIO). 


Improvi 
Hopping 


CA-14 


the ECCM Performance of Fast Frequency 
Diversity Combining. 


VOL. 91, No. 20 


CORPORATE AUTHOR INDEX 


N91-24479/8/GAR 154,988 
ee RESOURCE MANAGEMENT, INC., HERNDON, 


DOT/FAA/SE-91/1 
National Airspace System. Communications Operational 
Concept NAS-SR-136. 
N91-24185/1/GAR 157,708 


CONFERENCE BOARD OF CANADA, OTTAWA 
(ONTARIO). 
ISBN-0-88763-167-3 
Globe ‘90 highlights: In business for tomorrow: The tran- 
sition to sustainable development. 
MIC-91-03716/GAR 154,539 


CONSEIL DE COOPERATION DOUANIERE, BRUSSELS 
(BELGIUM). HARMONIZED SYSTEMS COMMITTEE. 
REPT-36.300E 
Report to the Customs Co-Operation Council on the Sixth 
Session of the Harmonized System Committee. 
PB91-213959/GAR 154,540 
REPT-36.600E 
Report to the Customs Co-Operation Council on the Sev- 
enth Session to the Harmonized System Committee. 
PB91-213967/GAR 154,541 


CONSERVATION AND PROTECTION. QUEBEC REGION, 
MONTREAL. 


ISBN-0-662-57868-0 
In the forefront of the fight for our environment. 
MIC-91-03729/GAR 
SSC-EN 40-395/1990 
In the forefront of the fight for our environment. 
MIC-91-03729/GAR 155,734 
CONSERVATOIRE NATIONAL DES ARTS ET METIERS, 
PARIS (FRANCE). 
FRNC-TH-3635 
Contribution a l’etude d’un refrigerateur a dilution d’ 4 
3)He dans (sup 4)He. (Contribution to the study o 
helium dilution refrigerator with a (sup 3)He - (sup a)He 


mixture). 

DE91740765/GAR 157,493 
CONSOLIDATION COAL CO., LIBRARY, PA. RESEARCH 
AND DEVELOPMENT DEPT. 

DOE/PC/88800-37 


Stable carbon isotope analysis of coprocessing materials. 
=v technical progress report, April 1-June 30, 


1990 
DE91012710/GAR 


DOE/PC/89883-16 
Coal liquefaction process streams characterization and 
9 omer Aly —~ technical progress report, January 
1 
beo1012700/GAR 155,135 
CONSTRUCCIONES AERONAUTICAS S.A., MADRID 
(SPAIN). DIV. ESPACIAL. 
Nonlinear Analysis of Composite Shear Webs with Holes 
and Correlation with Tests. 
N91-24642/1/GAR 
CONSTRUCTION ENGINEERING RESEARCH LAB. 
(ARMY), CHAMPAIGN, IL. 
CERL-REMR-OM-11 
Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program: REMR Management Systems-Coastal/ 
Shore Protection Structures: Condition Rating Procedures 
for Rubble Breakwaters and Jetties. Initial Report. 
AD-A237 042/7/GAR 
CERL-SR-P-91/22 
Building Component Maintenance and Repair Data Base: 
— Ventilating, and Air Conditioning (HVAC) Sys- 


AD-A236 425/5/GAR 
es 4 cs ay /19 
a Issues in the Application of Existing Conventional 
pot e Speed Railroad Technologies to Mobilization. 
AD-A237 044/3/GAR 156,446 
CERL-TR-N-91/17 
Analysis of Army Hazardous Waste Disposal Cost Data. 
AD-A236 654/0/GAR 158,498 
CERL-TR-P-91/10 
Maintenance Resource Prediction in the Facility Life- 


— Process. 
AD-A236 424/8/GAR 156,369 
bag? TR-P-91/15 
wledge-Based Natural Language Database Interface. 
AD, ‘A237 043/5/GAR 154,910 
CONTINUOUS ELECTRON BEAM ACCELERATOR 
FACILITY, NEWPORT NEWS, VA. 
CONF-8506152 
CEBAF/SURA 1985 Summer Workshop. ee 
DE91012043/GAR 7,218 
DOE/ER/40105-154 
CEBAF/SURA 1985 Summer Workshop. Proceedings. 
DE91012043/GAR 157,218 
CONTRAVES ITALIANA, ROME. 
SMA ~. ates in an Innovative Multishot Deployment 


Mechanis 
N91 24622/ 3/GAR 157,540 
COPENHAGEN UNIV. (DENMARK). INST. FOR HISTORISK 
GEOLOGI. 
NEI-DK-563 
Stabil isotop geokemi i moderbjergarter, olie og oe 
Danmark. Afsluttende rapport. (Stable isotope geoc 


155,734 


155,191 


154,211 


154,679 


156,370 


pad in source rock types, oil and gas in Denmark. Con- 


BEST I85010/GAR 156,601 
CORIOLIS CONSULTING CORP, VANCOUVER (BRITISH 
COLUMBIA). 

Evaluation of Greater Vancouver's land supply. 

MIC-91-03851/GAR 
CORNELL UNIV., ITHACA, NY. 

DOE/ER/45278-T1 
— studies in Ill-V thin film semiconductors. Progress 
rt, 1990/1991. 
Dt 91012746/GAR 157,160 
- 1.26:187844 
— oer Subcuts for Detecting Stable Properties. 
(NASA 844) 


-CR-18. 

o1-24750/3/GAR 154,929 
TR-91-1205 

ing Consistent Subcuts for Detecting Stable Properties. 
(NASA-CR-187844, 

N91-24759/3/GAR 154,929 


Numerical Investigation of Turbulent Flame Sheets. 

(AFSOR-TR-91-0503) 

AD-A236 650/8/GAR 154,700 
CORNELL UNIV., ITHACA, NY. BAKER LAB. 

a Deposition of Silver on Pt(111). Part 1. 

Concentration ndence. 

AD- A236 692/0/GAR 154,608 


— UNIV., ITHACA, NY. DEFREES HYDRAULICS 


157,513 


ane IX: An Expert System for Mixing Zone Analysis. 
(EPA/600/J-91/138) 
PB91-216309/GAR 155,707 
CORNELL UNIV., ITHACA, NY. DEPT. OF CHEMISTRY. 
DOE/ER/45298-7 
Synthesis a properties of novel 
Progress ri 
DE 1013006/GAR 
TR-8 
pe ene we Structure, and Properties of Anti-perovskite Ni- 
ides Ca3MN,M= P,As,Sb,Bi,Ge,Sn, and Pb. 
AD: A236 589/8/GAR 154,571 
TR-10 
jong of Ta3N5 at 16K by Time-of-Flight Neutron Dif- 


action. 
AD-A236 596/3/GAR 154,604 
TR-11 

Synthesis, Structure, and Properties of a New Intermetal- 

lic Compound, Ca7Ni4Sn13. 

AD-A236 702/7/GAR 156,024 

Distortion of Anti-Perovskite Nitride AsNCa3. 

AD-A236 719/1/GAR 154,611 
CORNELL UNIV., ITHACA, NY. DEPT. OF MATERIALS 
SCIENCE AND ENGINEERING. 

DOE/ER/45328-5 

Surface phases and their influence on metal-oxide inter- 

faces. Progress report. 

DE91012277/GAR 156,029 
CORNELL UNIV., ITHACA, NY. DEPT. OF SOIL, CROP AND 
ATMOSPHERIC SCIENCES. 

DOE/ER/13214-5 

Effects of freezing and cold acclimation on the plasma 

membrane of isolated protoplasts. 

DE91012640/GAR 156,155 
CORNELL UNIV., ITHACA, NY. SCHOOL OF APPLIED AND 
ENGINEERING PHYSICS. 

Ultra-High ee Somntate Devices. 

AD-A236 795/1/G. 


CORPS OF ENGINEERS, BUFFALO, NY. BUFFALO 
DISTRICT. 


cluster phases. 
154,577 


155,017 


— Resources and need | Land Management, Buffa- 

etropolitan Area, 

AD A236 356/3/GAR 156,728 
COUNCIL OF STATE GOVERNMENTS, LOMBARD, IL. 
MIDWESTERN OFFICE. 

DOE/CH/10402-12 

Midwestern High-Level Radioactive Waste Transportation 

Project. List of available resources. 

DE91013298/GAR 156,845 
COWICONSULT RAADGIVENDE INGENIOERER A/S, 
VIRUM (DENMARK). 

NEI-DK-543 

Tilstandsvurdering af vindmoeller. Forundersoegelse. 

(Evaluation of the state of wind turbines. Pilot — 

DE91792979/GAR 155,292 
CQ, INC., HOMER CITY, PA. 

DOE/PC/89663-T2 
ee i of bow og luality het Le progress 


pa = ool mber 3 
DES NO1S7OS/GAR 155,201 
DAEDALUS ENTERPRISES, INC., ANN ARBOR, Mi. 
NAS 1.26:188204 
Development of a Portable Multispectral Thermal Infrared 
a. 
(NASA-CR- 188204) 
N91-24557/1/GAR 
DANA-FARBER CANCER INST., BOSTON, MA. 
Molecular Biology of STLV-IIl and HTLV-IV. 


157,033 





AD-A237 035/1/GAR 
DANMARKS INGENIOERAKADEMI, LYNGBY. 
NEI-DK-542 
Fjernelse af hydrogensulfid fra 
= forbindelser. 1. (Removal of hydr 


156,212 


. Anvendelse af 
in sulfides from 


155,231 


. Application of iron compounds. 
DE91792975/GAR ws . 


DANMARKS INGENIOERAKADEMI, LYNGBY. 
KEMIAFDELINGEN. 
Te fjernelse af skadelige stotf (Syst 
se af si stoffer i ogee. ems 
for elimination of harmful substances | in biogas). wh 
DE91793015/GAR 15,233 
DANSK GASTEKNISK CENTER A/S., HOERSHOLM. 
NEI-DK-545 
Maaling af metaller i dansk nat. (M 
heavy metals content of Danish natural gas). 
DE91792988/GAR 
NEI-DK-550 
Ri skoeli 
be gg 





it of 
15,232 


. (Flue gas cooling). 
‘AR 155,391 


jasmotorer og gasturbiner - Kan de over- 
Demands Impose on Gas Motors and 
elation to Environmental Protection Be 


ived Up 2D. 
DE91793005/GAR 155,392 


DANSKE ELVAERKERS FORENINGS 
UDREDNINGSAFDELING, LYNGBY. 
DEFU-TR-284 
Elmodel-bolig kvalitetskontrol version 0.51. 
model-households quality control version 0.51). 
DE91792984/GAR 
DEFU-TR-284-bilag 
Elmodel-bolig kvalitetskontrol version 0.51. Bilagsrapport. 
| lectricity model-households quality control version 0.51. 
Supplementary report). 
155,116 


(Electricity 
155,115 


DE91792985/GAR 


DAVID TAYLOR RESEARCH CENTER, BETHESDA, MD. 
SHIP HYDROMECHANICS DEPT. 
OTE /SHp 134. 01 
Effect of Localized Air Emission on the Drag of a Slender 
Surface Craft. 
AD-A237 032/8/GAR 156,977 


DAVID TAYLOR RESEARCH CENTER, BETHESDA, MD. 
SHIP MATERIALS ENGINEERING DEPT. 
DTRC/SME-CR-22-90 
— Carbon Bainitic Steels for Heavy Plate Applica- 


tion: 
AD- A236 859/5/GAR 155,980 


DAYTON UNIV., OH. 


Thermal Control Materials (Abstract Only). 
N91-25038/1/GAR 


DAYTON UNIV., OH. GRADUATE SCHOOL OF 
ENGINEERING AND RESEARCH. 
Effects of Depolarization on the Microwave Properties of 
Composites. 
(RL-TR-91-50) 
AD-A236 349/7/GAR 
DEFENCE AND CIVIL INST. OF ENVIRONMENTAL 
MEDICINE, DOWNSVIEW (ONTARIO). 
Incentive learning approach to decision making. 
MIC-91-03650/GAR 154,432 
Effectiveness of ice-vest cooling in prolonging work toler- 
ance time during heavy exercise in the heat for personnel 
wearing Canadian Forces chemical defence ensembles. 
MIC-91-04010/GAR 154,461 


155,913 


155,928 


(ONTARIO. ESTABLISHMENT, OTTAWA 
ECCM Advantages of Adaptive Digital Pulse Compres- 


sion. 

N91-24474/9/GAR 

Pepe RESEARCH ESTABLISHMENT SUFFIELD, 
RALSTON (ALBERTA). 
DRES-SR-553 

Light-Addressable Potentiometric (LAP) Sensor Assay of 

Newcastle Disease Virus. 

AD-A236 998/1/GAR 156,211 

DRES-SR-554 | , 

Immunoassay of Mouse Immunoglobulin G by a Light-Ad- 

dressable Potentiometric Sensor. 

AD-A236 613/6/GAR 156,180 

DRES-553 

Pr a ye oo (LAP) Sensor Assay of 

castle Disease Viru: 

ADs A236 433/9/GAR 156,208 

DRES-554 

romunceseny of Mouse . eee G by a Light-Ad- 

dressable Potentiometric Sensor 

AD-A236 434/7/GAR 156,177 
DEFENSE LOGISTICS AGENCY, ALEXANDRIA, VA. 

Advanced > of Online Searching for Artificial Intel- 

ligence Informatio: 

AD-A236 653/2/GAR 154,956 

Information Resources Management Environment Vision 

and Prescription. Version 1.1. 

AD-A236 846/2/GAR 154,070 
DEFENSE LOGISTICS AGENCY SYSTEMS AUTOMATION 
CENTER, COLUMBUS, OH. CAPACITY PLANNING 
BRANCH. 

Artificial Intelligence Information Sources for the Beginner 

and Ex 


154,983 


CORPORATE AUTHOR INDEX 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE OF OIL 


AD-A236 587/2/GAR 
DEFENSE TECHNICAL INFORMATION CENTER, 
ALEXANDRIA, V. 
ago not Organizational Technical Report Acronym 
ir i?) niza’ eci 
Codes (DOTR RAG), 
AD-A237 000/5/GAR 155,808 
DELCO SYSTEMS OPERATIONS, MILWAUKEE, Wi. 


Forward Looking Wind Shear Detection Program. 

N91-24148/9/GAR 154,175 
DEPARTMENT OF COMMERCE, WASHINGTON, DC. 

U.S. Automobile Industry, 1985. 

PBD1-217166/GAR 

U.S. Automobile Industry, 1984. 

PB91-217182/GAR 
DEPARTMENT OF COMMERCE, WASHINGTON, DC. 
OFFICE OF BUSINESS ANALYSIS. 

National Trade Data Bank Users Guide: 

derstanding and Using the NTDB CO-ROM Updated, to 

Include the New Features of BROWSE II). 

PB91-220145/GAR 154,555 
DEPARTMENT OF DEFENSE, WASHINGTON, DC. 

—_ of the DoD Annual Review of Physical Security 

— (PSE) Program. 

Al 37 052/6/GAR 156,533 
DEPARTMENT OF ENERGY, ——. NM. WASTE 
ISOLATION PILOT PLANT PROJECT OFF 

CONF-910270-47 
tg - — variance petition for the Waste Isolation 
DE91 ond 1482/ GAR 155,505 
DOE/WIPP-90-038C 
fay wer ration variance petition for the Waste Isolation 
DE9101 1482/GAR 155,505 


pity ee ENERGY, BARTLESVILLE, OK. 
BARTLESVILLE PROJECT OFFICE. 


D9e/8C-01/4/8P 
Bartlesvi es ee 
Dea 1002596/ 156,669 


DEPARTMENT OF ENERGY, GOLDEN, CO. WESTERN 
AREA POWER ADMINISTRATION. 


DOE/EA-0506 
Pr 


154,952 


154,523 


154,524 


rate adjustment, Boulder Canyon 
Project-Phoenix Area Office. Environmental assessment. 
DE91013189/GAR 155,101 
DEPARTMENT OF ENERGY, MORGANTOWN, WV. 
MORGANTOWN ENERGY TECHNOLOGY CENTER. 
DOE/METC-91/4105 
Evaluation of dust cake filtration at high temperature with 
from an fluidized-bed combustor. 
Technical note. 
155,354 





DE91002001/GAR 


DEPARTMENT OF ENERGY, PITTSBURGH, PA. 
apiece mys no _— TECHNOLOGY CENTER. 
CONF-900: 
7th is-Korea joint workshop on coal utilization technolo- 


Ings. 
Beororas /GAR 155,203 


CONF-90098 
nme ad of the adi d h and tech 
development direct utilization, instrumentation and rid 
nostics contractors’ review meeting. Volume 1. 
DE91006344/GAR 155,152 


omen wa Adm 14 , 
nt advances in flue gas d li 
Des! 10491 /GAR 155,357 
ere /5 
Selection and production of dense-medium solids for the 
Micro-Ma  Preneee. 
DE91011943/GAR 155, 165 


DOE/PETC/TR-91/7 
Steady flow of a fluid-solid mixture between parallel 


= 
E91013114/GAR 157,055 
DEPARTMENT OF ENERGY, WASHINGTON, DC. 
DOE/EH-0148 
Tiger Team environment, safety, and health assessment 
of the Oak Ri National Laboratory. 
DE91013162/GAR 158,592 


DOE/EH-0182P i 
Organizational Cultural Assessment of the Princeton 
Plasma Physics Laboratory. 

DE91013161/GAR 155,307 


DOE/S-0084P 
National Energy 7. Technical Annex 1, Pe gon of 
options to amend the Public Utility Holding Company Act 


of 1935. 

DE91012545/GAR 155,092 
DOE/S-0086P 

National Energy Strategy. Technical Annex 2, Integrated 

analysis supporting the National Energy Strategy: Meth- 
odol assumptions and results. 
DE91 155,310 


14058/GAR 
DEPARTMENT OF ENERGY, WASHINGTON, DC. 
ASSISTANT SECRETARY FOR ENVIRONMENT, ‘SAFETY 
AND HEALTH. 
DOE/EA-0504 

Weapons Engineering Tritium Facility, Building 205, Tech- 

nical Area 16: Los Alamos National Laboratory, Los 

Alamos, New Mexico. Environmental assessment. 








DE91012175/GAR 
DOE/EH-0165 
Tiger Team Assessment of the Princeton Plasma Physics 


DE91014395/GAR 156,851 


ae 
regulatory guide for radiological effluent 
mono and temelen surveillance. 
DE91013607/GAR 155,486 
DEPARTMENT OF ENERGY, WASHINGTON, DC. ENERGY 
INFORMATION ADMINISTRATION. 
Data System (SEDS), United States, 1960- 
1989 (for Mi . . 
(DOE/DF/DK-91/036) 
PB91-507897/GAR 155,118 
State Energy Data System (SEDS), Census Region 1, 
1960-1989 (or : ). , 
(DOE/DF/DK-91/037) 
PB91-507905/GAR 155,119 
State E Data System (SEDS), Census Region 2, 
1960-1 licrocomputers). 


(DOE/DF/DK-91/038) 
PB91-507913/GAR 


155,468 


155,120 

State E Data System (SEDS), Census Region 3, 

1960-1989 (or ). 

(DOE/DF/DK-91/039) 

PB91-507921/GAR 155,121 

pod E Data System (SEDS), Census Region 4, 
1989 for Mi Microcomputers). 

(DOL/OF/OK 91/040) 

PB91-507939/GAR 


DEPARTMENT OF ‘ noe WASHINGTON, DC. 
GEOTHERMAL Di 


CONF-9103105 


155,122 


Industry, utilities, and govern- 
of the 90’s. 
Cte ath ne 


Besnoisiedioan 


NT OF ENERGY, WASHINGTON, DC. OFFICE 
OF "BASIC E ENERGY SCIENCES. 


Fi 
DE91000747/GAR 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 

+ = — NUCLEAR, ELECTRIC AND ALTERNATE 

a nee (90/4Q) 
Quarterly coal 


lerly 
DE91012762/GAR 
DOE/ ee /05) 


DE91012882/ 882/GAR 


DOE/EIA-0547 
Analysis of nuclear plant operating costs: A 1991 eee. 
DE91013505/GAR 56,916 


SR/CNEAF-91-01 . 
Spent nuclear fuel discharges from US reactors 1989. 
DE91013170/GAR 156,876 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENERGY MARKETS AND END USE. 


DOE/EIA-0035(91/05) 


Monthly energy rev review, May 1991. 
DE91012205. 
DOE/EIA-0512(88) 
prey 


October-December 1990 
155,197 


Monthly, May 1991. 
155,096 


154,553 


energy consumption survey: Consumption 
Beto! 504/GAR 155,113 


= EIA-0520(91/05) 


international 
De91012942/ GAR 
DOE/EIA-0543(91/1Q) 
US energy industry financial developments, 1991 first 
3E51012206/GAR 155,299 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENVIRONMENTAL GUIDANCE. 


DOE/EH-0179 


statistics report, May 1991. 
155,098 


and other activities of the said 
for Toxic Substances and Disease Registry (ATSDR). 
DE91013160/GAR 155,419 
DOE/EH-0187P 
RCRA/CERCLA Division orientation package. 
DE91013166/GAR 155,533 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF FOSSIL ENERGY. 

DOE/EA-0455 
for utili ilers. . 
ESTO 2 TBO/GAR 155, 365 
DOE/FE-0224P 

Office of Coal Technology program summary, fiscal year 


1991. 

DE91012167/GAR 155, 169 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL AND GAS. 

DOE/EIA-M-044(91) 
pe documentation of the Gas Analysis Modeling 
stem. 


October 15, 1991 CA-15 





DE91012645/GAR 


DOE/ es mo; /05) 
Petroleu monthly, May 1991. 
DE91013350/ R 
DOE/EIA-0130(91/05) 
Natural = monthly, May 1991. 
DE91013327/GAR 
io gene of 1 
troleum annual 1990: Volume 1. 
Deovo1gese AR 


oes EIA-0380(91/05) 
'etroleum marketing monthly, May 1991. 
DESTO12207/ GAR 


gg ttn yo pn 
International oil and gas exploration and development ac- 
tivities. Quarterly report, July-September 1990. 
DE91013055/GAR 158,322 
DOE/EIA-0542 
Natural gas paaaee capacity for the Lower 48 States, 


DES1OTS174/GAR 155,100 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF SPECIAL APPLICATIONS. 
DOE/NE-91013555 
Comparison of the Final ay Analysis Report and the 
Safety Evaluation Report for the Galileo mission. 
DE91013555/GAR 157,656 


ee 
on the eighteen SER/FSAR differences identified 


“- iN 
DE91013556/GAR 157,661 


DOE/NE-91013557 
oo summary report: General purpose heat source-ra- 
dioisotope lectric generators and light-weight ra- 
dioisotope heater units on the Galileo mission. General 
purpose heat source--radioisotope thermoelectric genera- 
tor and li are radioisotope heater unit programs. 
DE91013557/G 157,662 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF STRATEGIC PETROLEUM RESERVE. 
DOE/FE-0221P 
Report to the Congress on candidate sites for expansion 
of the Strategic Petroleum Reserve to one billion barrels. 
DE91013172/GAR 155,323 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF THE DEPUTY ASSISTANT SECRETARY FOR COAL 
TECHNOLOGY. 


DOE/FE-0225P 
Coal Preparation Program. Fiscal year 1991 summary 


155, 166 


155,094 


155,217 


155,216 


155,220 


155,170 


-_— plan. 
DE91012117/GAR 
DOE/FE-0229P 
Coal Liquefaction Program. Fiscal year 1991 summary 
as ty plan. 
E91012548/GAR 
DOE/FE-0230P 
Atmospheric Fluidized-Bed Combustion Program. Fiscal 


155,133 


Year 1991 Summary Program Plan. 
DE91012121/GAR 
DOE/FE-0232P 
yrs Combustion Technology Program. Fiscal year 
mmary program plan. 
154,705 


154,704 


1991 
DE9101, 2123/GAR 


DOE/FE-0233P 
Alternative Fuels Program. Fiscal Year 1991 Summary 
Program Plan. 
DE91012124/GAR 155, 167 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF THE DEPUTY ASSISTANT SECRETARY FOR 
TRANSPORTATION TECHNOLOGIES. 
DOE/CE-0305P 
_— and jae ee program. 14th annual report 


to Congress 
DE910131 13/GAR 157,692 
DEPARTMENT OF ENERGY, WASHINGTON, DC. 
RESERVES AND NATURAL GAS DIV. 
DOE/EIA- fr me yh | 

Documentation of the integrating module of the Interme- 
diate Future + eee System. 

DE91013486/GAR 155,112 


DOE/EIA-M-034(91) 
Pe methodology a ita description of the Produc- 
of Onshore Caer a 48 Si and Gas model. 
DE91012757/GAR 156,678 
DEPARTMENT OF EXTERNAL AFFAIRS, OTTAWA 
(ONTARIO). ARMS CONTROL AND DISARMAMENT DIV. 
ISBN-0-662-18200-6 
Overhead imaging for verification and peacekeeping: 
Three studies 
MIC-91-03899/GAR 


SSC-E54-8/6-1990E 
Overhead imaging for verification and peacekeeping: 
ies. 


Three studi 
154,419 


154,419 


MIC-91-03899/GAR 


DEPARTMENT OF FISHERIES AND OCEANS, NANAIMO 
(BRITISH COLUMBIA). PACIFIC BIOLOGICAL STATION. 
SSC-FS97-6/1759E 
pre gt abundance, and feeding habitats of chinook 
coho salmon on the fishing off southwest 
Vancouver so , May 23-June ° September 26-30, and 
October 23-30, 1 


CA-16 VOL. 91, No. 20 


CORPORATE AUTHOR INDEX 


MIC-91-03659/GAR 


gee agen 
ting normal and sterilized hatchery coho fall fin- 
ings into two small British Columbia lakes: An evalua- 


MIC-91-03660/GAR 154,274 


gt wheat | 
pag se scale characteristics of upper Yukon River juve- 
le chinook salmon Oncorhynchus tschawytscha. 
Mic-91-05662/GAR 154,276 


SSC-FS97-6/1769E 
Predation by harbour seals and sea lions on adult salmon 
in Comox Harbour and Cowichan Bay, British Columbia. 
MIC-91-03661/GAR 154,275 


SSC-FS 97-13/0812E 
Summary of 1987 coho salmon smolt trapping operations 
on the Lachmach River, British Columbia. 
MIC-91-03645/GAR 154,269 


SSC-FS97-13/0813E 
Data record of juvenile sockeye salmon and other fish 
rse seine in Alberni Inlet and Bar- 
jay, and June, 1987 and 1988. 
154,301 


154,273 


kl Sound be 
MIC-91-04116/GAR 


SSC-FS97-13/819E 
Summary of British Columbia herring sampling data for 


the 1989-90 season. 
MIC-91-04117/GAR 154,302 


SSC-FS97-13/820E 
W.E. swing — biomass survey 90-S-1, west coast of 
Vancouver Isi: and,” April 24-May 2, 1990. 
MIC-91-04119/GAR 154,304 


SSC-FS97-13/821E 
Spawn estimates and associated predator data for her- 
ring loss in Lambert Channel, Georgia Strait, 1989 


and 1990. 
MIC-91-04118/GAR 154,303 


Abundance, migration timing and biological characteris- 

tics of sockeye salmon Oncorhynchus nerka returning to 
Henderson Lake, Vancouver Island during 1988. 

MIC-91-03658/GAR 154,272 


DEPARTMENT OF FISHERIES AND OCEANS, OTTAWA 
(ONTARIO). 


ISBN-0-660-13428-4 

Distribution and zoogeography of the Bivalvia of the east- 

ern Pai , 

MIC-91-03535/GAR 156,952 
ISBN-0-660-56438-6 

Gulf of St. Lawrence: Small ocean or big estuary. Pro- 

ceedings of a workshop/symposium. 

Mic-91703933/GAR 156,990 
ISBN-0-662-57877-5 

— Fisheries Restructuring Act: Annual report 1989- 

MIC-91-03806/GAR 
ISBN-0-662-57974-7 

——_ Dept. of Fisheries and Oceans: Annual report 

MIC-91-03805/GAR 154,281 
SSC-FS 1-29/1990 

a. Fisheries Restructuring Act: Annual report 1989- 

MIC-91-03806/GAR 154,282 
SSC-FS 1-1989 

—— ——. Dept. of Fisheries and Oceans: Annual report 

MIC-91-03805/GAR 154,281 


SSC-FS 41-31/113 
Gulf of St. Lawrence: Small ocean or big estuary. Pro- 
ceedings of a workshop/symposium. 
MIC-91-03933/GAR 156,990 


Review of the Nass River test fishery biological program 


lor 1 
MIC-91-04066/GAR 154,300 
DEPARTMENT OF FISHERIES AND OCEANS, ST. JOHN’S 
(NEWFOUNDLAND). SCIENCE BRANCH. 
SSC-FS97-6/1789E 
Atlantic Canada Workshop on Methods for the Produc- 
tion of Yotrry Salmonids: Proceedings. eneeie 


154,282 


Mic-31 -03903/GA 


DEPARTMENT OF FISHERIES AND OCEANS, 
— (BRITISH COLUMBIA). WEST VANCOUVER 


SSC-FS 97-13/806E 
aay of limnological investigations carried out in 1986 
coastal and interior lakes in British Columbia. 
Mics -03644/GAR 156,656 


DEPARTMENT OF HOUSING AND URBAN 
DEVELOPMENT, WASHINGTON, DC. OFFICE OF POLICY 
ay mee AND RESEARCH. 


on SROs for the Homeless Section 8 
atl Rehabilitation Program. 
_ PB91-214320/GAR 157,718 
DEPARTMENT OF JUSTICE, WASHINGTON, DC. OFFICE 
OF ENFORCEMENT OPERATIONS. 
Electronic Surveillance Manual, Volume 1. Procedures 


and Forms. 

PB91-205070/GAR 154,404 
DEPARTMENT OF JUSTICE, WASHINGTON, DC. OFFICE 
OF JUSTICE PROGRAMS. 

Violent Crime in the United States. 


PB91-204990/GAR 154,403 
DEPARTMENT OF MINERAL RESOURCES, BANGKOK 
(THAILAND). GROUND WATER DIV. 

IAEA-R-4803-F 


Use of environmental maingee oe 


indwater ry 4 
in the selected areas in 


a report for 
1 September 1987 - 30 April 1990 
E91618750/GAR 156,654 


DEPARTMENT OF STATE, WASHINGTON, DC. BUREAU 
OF INTERNATIONAL NARCOTICS MATTERS. 
PUB-9853-A 
etn Narcotics Control: Strategy Report, March 
1 


1991. 

PB91-205278/GAR 154,442 
DEPARTMENT OF anes, WASHINGTON, DC. BUREAU 
OF PUBLIC AFFAI 

Capes ich aes 2, Number 30, July 29, 1991. 

PB91-923530/GAR 

Dispatch Volume 2, Number 31, August 5, 1991. 

PB91-923531/GAR 


fom og Volume 2, Number 32, August 12, 1991. 
PB91-923532/GAR ¥ 154,423 
DEPARTMENT OF THE AIR FORCE, WASHINGTON, DC. 
Proposed Relocation of the 37th Tactical Fighter Wing 
and Other Tactical Force Structure Actions. 
AD-A236 774/6/GAR 156,424 
DEPARTMENT OF THE NAVY, WASHINGTON, DC. 
AD-D014 882/5 
Method and Device for Stand-Off Laser Drilling and Cut- 


ting. 

PATENT-4 870 244 156,838 
AD-D014 883/3 

Container Connector. 
PATENT-4 993 125 


AD-D014 884/1 
Generic Radar Displ 
PATENT-4 944 679 

AD-D014 885/8 
Hot Air Heat Gun. 
PATENT-4 996 972 

AD-D014 886/6 
RF and DC Desensitized Electroexplosive Device. 
PATENT-4 967 665 

AD-D01 “ 887/4 
R. F. Lockout Circuit for Electronic Locking System. 
PATENT’ 996 525 

AD-D014 888/2 
Chemical Agent Monitor and Control Interface. 
PATENT-4 929 

AD-D014 889/0 
Blood Substitute Comprising Liposome-Encapsulated He- 


PATENT-4 911 929 156,172 
AD-D014 890/8 
Circulation Enhancing Apparatus. 
PATENT-5 000 164 
AD-D014 891/6 
High Definition Video-Rate Laser-Addressed Liquid-Crys- 
tal Light-Valve Projection Display. 
PATENT-4 992 880 155,778 
AD-D014 892/4 
Slurry Dispenser. 
PATENT-4 991 529 
AD-D014 893/2 
Variable Weight Fiber Optic Transversal Filter. 
PATENT-4 997 249 
AD-D014 894/0 
Erasable Optical Memory Material from a Ferroelectric 


Pol , 

PATENT-4 731 754 154,878 
AD-D014 895/7 

Quartz Burner for Use in an Atomic Absorption Spec- 

trometer for the — of Organometal Compounds via 

Hydride Derivatiza 

PATENT-4 O18 64 “a 155,774 


AD-D014 896/5 . 
High Security Internal Locki ystem. 
PATENT-4 587 817 he 


AD-D014 897/3 
Method of Laser Discrimination Using Stimulated Lumi- 
nescence. 
PATENT-4 947 465 154,993 
AD-D014 898/1 


154,421 


54,422 


155,819 
jay. 

154,999 

155,840 
"157,015 


54,848 


156,329 


156,173 


156,981 


157,103 


156,818 


Seawater ‘aulic Band Saw. 
PATENT-4 953 295 
AD-D014 899/9 

Method for Producing Silver Coated Superconducting Ce- 


ramic Pt 
155,927 


155,839 


lowder. 
PATENT-4 988 673 
PAT-APPL-5-230 543 
Slurry Dispenser. 
PATENT- 991 529 
PAT-APPL-6-614 493 


Hig Internal Locking System. 
PATENT: 867 81 817 ™ 


156,981 


155,818 





wT APPL-6-775 541 
Erasable Optical Memory Material from a Ferroelectric 


P 
PAYENT-4 731 754 154,878 
PAT-APPL-7-192 048 
Blood Substitute Comprising Liposome-Encapsulated He- 


lobin. 
PATENT-4 911 929 156,172 


PAT Ae. Lb 254 629 
Method and Device for Stand-Off Laser Drilling and Cut- 


PA TENT-4 870 244 155,838 


PAT-APPL-7- pd 152 
Chemical Agent Monitor and Control Interface. 
PATENT-4 3 929 


PAT-APPL-7-290 738 
Quartz Burner for Use in an Atomic ic Absorption Spec- 
pre +o for the <a of Organometal Compounds via 

ride Derivatizatio 

P, TENT-4 913 al 155,774 

PAT ah Detinito tition Video-Rate Laser-Addressed Li id-Crys- 
ition ate re 

tal Light-Valve Display. ™ 

PATENT-4 992 155,778 
Pearculation wo Apparatu 

nhanci atus. 
PATENT-5 000 164" — 


PAT: eo 4 Bh 385 032 
thod of Laser Discrimination Using Stimulated Lumi- 


peer 
PATENT-4 947 465 154,993 
PATS pete 7-386 375 
ind DC Desensitized Electroexplosive Device. 
PATENT: 967 4 


PAT-. oa 7-389 2; 
Method for Producing Silver Coated Superconducting Ce- 
ramic Powder. 
PATENT-4 988 673 158,927 


PAT-APPL-7-416 201 
Generic Radar Display. 
PATENT-4 944 om 


PAT-, APPL 7-440 & 
R. F. Lockout Cirouit for Electronic Locking System. 
PATENT-4 996 525 1 

PAT-APPL-7-479 490 

awater Hydraulic Band Saw. 
PATENT-4 953 295 


PAT-APPL-7-481 923 
Container Connector. 
PATENT-4 993 125 

PAT-APPL-7-486 622 
Variable Weight Fiber Optic Transversal Filter. 
PATENT-4 997 249 

PAT-APPL-7-570 759 
Hot Air Heat Gun. 
PATENT-4 996 972 155,840 
Department of the Navy Justification of Estimates FY 
1992/FY 1992 Budget Estimates Submitted to Te 
February 1991, Operation and Maintenance, Navy. 

2 


AD-A236 495/8/GAR 


156,329 


156,173 
157,015 


154,999 


155,839 
155,819 


157,103 


156,393 
Department of the Navy Justification of Estimates FY 
1992/FY 1993 Budget Estimates Submitted to a 

February 1991, Operation and Maintenance, Navy. k 


AD-A236 496/6/GAR 156,394 
DEPARTMENT OF THE TREASURY, WASHINGTON, DC. 

R of the Secretary of the Treasury on Issuance of 

U.S. Government Securities to Small Investors. 

PB91-214866/GAR 154,090 


DEPT. OF FISHERIES AND OCEANS. CENTRAL AND 
ARCTIC REGION, WINNIPEG (MANITOBA). 

SSC-FS 97-4/2094E 
Process for dev 
Central and Arctic 
MiC-91-03649/GAR 


<r? i hedag , H 
beluga ea mmag a leucas harvest in the Mac- 


ion A River Es! re 
MIC-91-03648/GA 154,271 
ses 97-6/1775E 
raphy of the Arctic charr Salvelinus alphinus (L.) 


cana lex: 1985-90 
MIC-91-03906/GAR 154,292 


SSC-FS 97-13/816E 
Whole lake additions in the Experimental Lakes area, 
9. 


1986-89. 
MIC-91-03647/GAR 155,688 


oes 97-13/828E 
ical data on Arctic charr from the * emuen River, 
Bates Island, Northwest Territories, 1979-8! 
MIC-91-03646/GAR 154,270 


SSC-FS 97-61772E 
Parasites of lake sturgeon, Acipenser fulvescens (Chon- 
drostei: hepeneeddnek wath special reference to the coe- 
psy on parasite, Polypodium hydriforme, in acipenseri- 
lorm fishes: An annotated bibliography. 
MIC-91-03907/GAR 154,293 
DEPT. OF FISHERIES AND OCEANS. ECONOMIC 
(ONTARIO). STATISTICS DIVISION, OTTAWA 
(ONT. 
SSC-FS 66-2/1 
Canadian fisheries statistical highlights, 1989. 


veh ahd management plans in the 
156,738 


CORPORATE AUTHOR INDEX 


MIC-91-03809/GAR 154,283 


DEPT. OF FISHERIES AND OCEANS. GULF REGION, 
MONCTON (NEW BRUNSWICK). 
SSC-FS 97-6/1786E 
Guide for fish habitat imp in New B ich 
MIC-91-03562/GAR 154,267 


DEPT. OF FISHERIES AND OCEANS. GULF REGION. 
SCIENCE BRANCH, MONCTON (NEW BRUNSWICK). 


jan by anglers of At- 
154,296 





SSC-FS 97-6/1790 
Effect of run timing on the e 
lantic salmon in the Miramichi 
MIC-91-03993/GAR 


SSC-FS97-13/838 
Commercial Atlantic salmon catch for west Newfound- 
_— summa- 


land and south Labrador, Gulf Ri 

ries, 1974-88 and weekly catches, 1 

MIC-91-04046/GAR 154,299 
DEPT. OF FISHERIES AND OCEANS. NEWFOUNDLAND 
REGION. FISHERIES DEVELOPMENT DIVISION, ST. 
JOHN’S (CANADA). 

Explora' survey, Labrador, 1990. 

MiG-91-00850/ GAR 154,285 


DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
FUER LUFT- UND RAUMFAHRT E.V., COLOGNE 
(GERMANY, F. R. c 


HS roca | and Dosimetric Results of the Free Flyer 
iment AO015 on LDEF (Abstract = ). 
NO1-25098 9/GAR 159 
DEVELOPMENT ALTERNATIVES, INC., neuiation Dc. 
Investing in Human Capital: Poland’s Transition to a 
Market a, 
(AID-PN-ABG-703) 
PB91-209742/GAR 
DILLON (M.M.) LTD., OTTAWA (ONTARIO). 
Manitoba Hazardous Waste Management Corporation 
transportation risk assessment, part 1: Data collection 


and model 
MIC-91-03919/GAR 155,549 
DOD PERFORMANCE ORIENTED PACKAGING OF 
HAZARDOUS MATERIALS, WASHINGTON, DC. 
Performance Onented Pa 2 


lormance Pac 7 oe. 
Linked 25mm Ammunition “i ie oO Rounds 


Wood Box. 

AD-A236 413/1/GAR 156,997 
DOUGLAS AIRCRAFT CO., LONG BEACH, CA. 

NAS 1.26:4375 

1989 High-Speed Civil Transport Studies. 

(NASA-CR-4375, 

N91-24195/0/GAR 154,200 
DREXEL UNIV., PHILADELPHIA, PA. GEOSYNTHETIC 
RESEARCH INST. 


Landfill Leachate ale of Geotextile (and Soil) Filters. 
(EPA/600/2-91/025) 
PB91-213660/GAR 155,577 
DU PONT DE NEMOURS = ) AND CO., WILMINGTON, 
DE. ENGINEERING DEPT. 


IN-6263-Vol.1 
IN and procurement history of Hanford Engineer 
Works and Clinton Semi-Works. Volume 1. 
DE91012093/GAR 156,942 


IN-6263-Vol.2 
Design and procurement history of Hanford Engineer 
Works and Clinton semi-works. Volume 2. 
DE91012092/GAR 156,941 

DUBLIN INST. FOR ADVANCED STUDIES (IRELAND). 
LDEF Ultra Heavy Cosmic Ray Experiment (Abstract 


Only). 

N91-24994/6/GAR 157,554 
DUKE UNIV., DURHAM, NC. DEPT. OF CHEMISTRY. 

DU/DC/TR-20 

Use of Silylarsines to Prepare Gallium-Arsenic Com- 

pounds. 

AD-A236 742/3/GAR 154,573 
DUKE UNIV. MEDICAL CENTER, DURHAM, NC. 

Approximation of Surfaces in Quantitative 3-D Recon- 

str uctior 1s. 

(EPA/600/J-90/528) 

PB91-213512/GAR 156,238 

Spatial Distribution of Collagen and Elastin Fibers in the 

Lungs. 

(EPA/600/J-90/529) 

prem 3520/GAR 156,146 


rement of Boundaries Using a Digitizer Tablet. 
(OPA/EOONE: 90/530) 
PB91-213538/GAR 154,932 


DUKE UNIV. MEDICAL CENTER, DURHAM, NC. DEPT. OF 
PHARMACOLOGY. 


154,527 


Regulation of Postnatal beta-Adrenergic Receptor/Aden- 
ylate Cyclase Prenatal Agonist Stimula- 
tion and Steroids: Ahoratione in Rat Kidney and Lung 
a ler Exposure to Terbutaline or Dexamethasone. 
(EPA/600/J-90/526) 
PB91-213496/GAR 156,231 


DUKE UNIV. MEDICAL CENTER, DURHAM, NC. DEPT. OF 
RADIOLOGY. 
DOE/ER/60789-2 
Posi i 


Ry aay ay = hy gh 
intibodies. ess report, April 15, 1990- 


monocional anti 
April 14, 1991. 


EG AND G IDAHO, INC., IDAHO FALLS. 


DE91012937/GAR 
E-TEK DYNAMICS, INC., SAN JOSE, CA. 
Heterodyne Laser Mixer. 
(RL-TR-91-28) 
AD-A236 687/0/GAR 
EAST CAROLINA UNIV. SCHOOL OF MEDICINE, 
GREENVILLE, NC. 
ee Oe ef Sa at SS te 
Transfusion: Lyophilization and Other Dehydration Tech- 
niques. 
AD-A236 701/9/GAR 154,464 
EAST TEXAS STATE UNIV., COMMERCE. 
— : Report 18, State-of-the-Art Review 
of Radar-Rain Gage Rela- 
tions and Short-Term leather Fi } 
AD-ADSS 672/2/GAR 154,349 
EASTMAN KODAK CO., ROCHESTER, NY. 
Effects of Exposure on Optical Substrates 
and Coatings ie (0050-1) (Abstract Only). 
N91-25071/2/GAR 156,016 
EBASCO ENVIRONMENTAL, BELLEVUE, WA. 
Fenn. Regan A. Plated Chapt te Yoo henenae 
leport. Appendix A. Plotted Appendix B. 
Pen B. Part 1. Computed Ri M4 Ang Nome B. 


Part 2. Computed Results by Year. 
PB91-210682/GAR 


ECOLE POLYTECHNIQUE, PALAISEAU (FRANCE). 
EP-MAT-RA-1989 
Rapport — Mathematiques. (1989 progress 
91736322/GAR — 157,470 
ECONOMIC RESEARCH SERVICE, WASHINGTON, DC. 
FARMLINE, Volume 12, Number 6, June 1991. 
PB91-218198/GAR 
ECOTOPE, INC., SEATTLE, WA. 
DOE/BP/35738-3 
Super cents heat loss reference. Manufactured 
homes: it loss assumptions and calculations; heat loss 
coefficient wae 
DE91013574/GAR 154,470 
EDUCATIONAL TESTING SERVICE, PRINCETON, NJ. 
ETS-RR-91-32-ONR 
Toward a Test Theory for g Student Und d 


i 
AD-A296 348/9/GAR 154,392 


EG AND G ENERGY MEASUREMENTS, INC., GOLETA, CA. 
SANTA BARBARA OPERATIONS. 
EGG-10617-2083 


156,169 


156,966 


154,251 





jes Program, Naval Petroleum Re- 
serves in California. Annual report, FY 1989. 
DE91013053/GAR 155,726 
EGG-10617- am 

the effects of activities 


ed at Camp Gee cee 
Monterey an pay San Li we Peper Ara Natoral Counties, 
the endangered san joaquin kit fox, oo pen 


mutica. 
DE91014121/GAR 156,736 
EGG-10617-2097 

Electrical and photomechanical effects of plastic defor- 

mation of ic iodide. 

DE91013108/GAR 155,054 


EG AND G ENERGY MEASUREMENTS, INC., LAS VEGAS, 
NV. REMOTE SENSING LAB. 


EGG-10617-1128 


Rubbersheet processing of USDA soil survey sheets. 
DE91013052/GAR 156,543 


EGG-10617-1129 
In situ of the United States Department of Ener- 
ays Rocky Flats Plant, Colorado 
91013550/GAR 155,485 
EG AND G IDAHO, INC., IDAHO FALLS. 
BP-631 
 aek eee ee ASE Sem Ge ate 


ing Laboratory. 
be91012008/GAR 154,398 
CONF-900917-39 


Fission product behavior 
transient in the ATR. 
E91012728/GAR 


CONF-900917-40 
Advanced Test Reactor Strategic Evaluation Program. 
DE91012809/GAR 156,907 


CONF-901007-67 
I itive 


during a loss-of-flow/loss-of- 
} 156,868 


Innovative safety ideas for fusion experimental machines. 
DE91012733/GAR 156,789 


CONF-901 oe 
of trapping in ee and implications for 


facing 
'91012734/GAR 156,790 

CONF-901039-1 
Practical with tools to assess and 
eet ee nuclear analysis and safety 
DE91013219/GAR 156,843 


October 15, 1991 CA-17 








CONF-901194-18 
Devel on of a model for intelligent control of 
Ing 
BeororeB10/Gan 
CONF-910202-18 
Substructure and electrical resistivity analyses of pure 


156,070 


155,817 


en sheet. 
DE91014098/GAR 
CONF-910270-59 


nce in presenting short courses in waste manage- 
peg technologies for secondary science and mathemat- 


leachers. 

OEi01 2730/GAR 155,514 
CONF-910270-60 

In situ vitrification: Application to buried waste. 

DE91012811/GAR 
CONF-910414-36 

Parallel — for solving linear equations arising from 

one-dime nal network problems. 

DE91012815/GAR 157,052 
CONF-910602-43 

icon. to justify life extension of older nuclear piping 


BE91013220/GAR 156,844 
CONF-910846-1 
Genetic manipulation of acidophilic bacteria which are 
tentially applicable in coal beneficiation. 
E91006141/GAR 155,151 


CONF-9007211-1 
Mechani of b | metals removal from solids. 
DE91012808/GAR 155,677 
CONF-9009177-2 
— ofa ~*~. model for calculating dose 


internal urani 
best 01281 9/GAR 156,289 


CONF-9010138-4 
Microbially influenced corrosion of stainless steels in nu- 
clear power plants. 
DE91013215/GAR 156,011 
CONF-9011207-1 
+ age vaca A a coatings fabricated with 


plasm _ SS. 

Dedio1se08 GX 158,903 
CONF-9103175-Summ 

Wright-Patterson Air Force Base PCB inventory, assess- 

ment, and — project summary. 

DE91012731/GA 155,719 
CONF-9104135-5 

Accelerated learning approaches for maintenance train- 


ing. 

De9101 2732/GAR 156,906 
CONF-9105167-2 

Human side of value engineering. 

DE91012817/GAR 
CONF-9106191-1 

Distributed relational database design and implementa- 

tion for a large, distributed computer system. 

DE91012812/GAR 154,920 
CONF-9106191-2 

Software development experiences with a distributed da- 


154,921 


155,522 





154,087 


tabase in a lar: -. distributed computer system. 
DE91012818/ 


CONF-91071 14-2 
D ping an 





y procedures writers’ guide: A 


case study. 
DE91014091/GAR 156,944 


DOE/ID/01570-T154 

arn and science education programs from the Idaho 

National Engineering Laboratory. 

DE91012903/GAR 154,398 
DOE/ID-10320 

INEL Lithologic Core Storage Library nee . 

DE91014157/GAR 56,596 
gg oe tay i 

assive ALWR eee term. Advanced Reactor Severe 


Accident it Progra 
DE9101 3236/GAR 156,878 


EGG-ESQ-9565 
Nonradiological liquid-effluent monitoring program: FY 
1990 annual — 

DE91012763/GAR 155,676 

EGG-FM-9454 
Report on the Best Available Technology (BAT) for the 
treatment of the INEL Central Laundry and Respirator 
Facility (CFA-617). 
DE91010048/GAR 155,464 

EGG-FSP-9628 
Tritium systems interactions for systems code applica- 
tions and safety analysis. 
DE91012767/GAR 


EGG-FSP-9634 
Gas evolution from spheres. 
DE91012807/GAR 
EGG-LLW-9599 
Uranium Task Force final report. Part 1, Site summary; 


‘art 2, Recommendations. 
DES161 sa 156,870 
EGG-M-8953 
RELAP5 Kinetics model development for the Advanced 
Test Reactor. 


CA-18 


155,476 


156,793 


VOL. 91, No. 20 


CORPORATE AUTHOR INDEX 


DE91012813/GAR 


EGG-M-90018 
ATR Technical Specification Upgrade Program. 
DE91013209/GAR 

EGG-M-90051 
Practical experience with software tools to assess and 
improve the quality of existing nuclear analysis and safety 


codes. 
DE91013219/GAR 156,843 
EGG-M-90060 
Fission product behavior during a loss-of-flow/loss-of- 
er transient in the ATR. 
i lala 156,868 


EGG-M-90 
Mictobially ——— corrosion of stainless steels in nu- 
clear power plants. 
DE91013215/GAR 156,011 
EGG-M-90121 
Genetic manipulation of acidophilic bacteria which are 
tentially my de in coal beneficiation. 
E91006141/GAR 155,151 


EGG-M-90195 
Safety considerations in next step fusion design and 


ro a 
(CONF-901025-47) 
DE91013214/GAR 
EGG-M-90205 
Innovative safety ideas for fusion experimental machines. 
DE91012733/GAR 156,789 
EGG-M-90234 
Is it possible to assure structural integrity and demon- 
strate life extension of older nuclear piping systems built 
to ASA B31.1. 
DE91012820/GAR 156,908 
EGG-M-90238 
Evidences of trapping in tungsten and implications for 
lasma-facing components. 
E91012734/GAR 156,790 
EGG-M-90248 
Advanced Test Reactor Strategic Evaluation — 
DE91012809/GAR 56,907 
EGG-M-90286 
Performance Indicator Program for US Department of 
Energy reactors and facilities. 
DE91013211/GAR 
EGG-M-90290 
Mechanisms of bacterial metals removal from solids. 
DE91012808/GAR 155,677 
EGG-M-90329 
Development of a process model for intelligent control of 
gas metal arc welding. 
E91012810/GAR 
EGG-M-90383 
Parallel mag ~ solving linear eee arising from 
rk 


pi 
DE91012815/GAR 
EGG-M-90391 
jay of nickel-aluminum coatings fabricated with 
jasma-spray process. 
bed1013208/ GAR 155,903 
EGG-M-90418 
Program to justify life extension of older nuclear piping 


systems. 
DE91013220/GAR 156,844 


EGG-M-90420 
Exploration of a mathematical model for calculating dose 
from internal uranium. 
DE91012819/GAR 156,289 
EGG-M-90450 
In situ vitrification: Application to buried waste. 
DE91012811/GAR 
EGG-M-90471 
Developing an emergency procedures writers’ guide: A 


case study. 
DE91014091/GAR 156,944 


EGG-M-90504 
Substructure oe 
tungsten shee’ 

DE 1014098/GAR 

EGG-M-90540 
Human side of value engineering. 
DE91012817/GAR 


EGG-M-91022 
Distributed relational database design and implementa- 
tion for a large, distributed computer system. 
DE91012812/GAR 154,920 
EGG-M-91023 
Software development experiences with a distributed da- 
tabase in a large, distributed computer system. 
DE91012818/GAR 154,921 


EGG-M-91045 
Testing frequencies of safety related pumps and valves: 
PSA perspectives vs United States industry codes. 
(CONF-9106 13-1) 

DE91012814/GAR 


EGG-M-91067 
Experience in presenting short courses in waste manage- 
a technologies for secondary science and mathemat- 


leachers. 
Beg101 2730/GAR 


156,939 


156,841 


156,798 


156,842 


155,817 





157,052 


155,522 





of pure 


156,070 


154,087 


156,838 


158,514 


EGG-M-91215 
Wright-Patterson Air Force Base PCB inventory, assess- 
ment, and cleanup project summary. 
DE91012731/GAR 

EGG-M-91221 
Accelerated learning approaches for maintenance train- 


ing. 

D£91012732/GAR 156,906 
EGG-MS-8314 

Characterization of vacuum = atomized Ni3Al powders 

alloyed with iron and chromium 

DE91014159/GAR 156,042 
EGG-MS-9633 

Review of silicon carbide/metal interactions with rel- 

evance to silicon carbide joining. 

155,873 


155,719 


DE91012768/GAR 


EGG-SARE-8609 
Current methods of handling less-than-detectable meas- 
urements and detection limits in statistical analysis of en- 
vironmental data. 
DE91012804/GAR 155,720 
EGG-SSRE-9473 
Advanced Test Reactor risk-based management system 
instruction manual. Revision 1 
DE91012803/GAR 156,837 
EGG-WTD-9449 
Thermal processes evaluation for RWMC wastes. 
DE91012805/GAR 155,520 
EGG-WTD-9553 
Test plan for FY-91 dust control studies. 
DE91012764/GAR 
— WTD-9595 
eo 1: ISOCELL demonstration test performance 


DE9101 2766/GAR 155,516 


EGG-WTD-9596 
Test plan for in situ vitrification engineering-scale test No. 


DE91012770/GAR 155,517 


EGG-WTD-9597 
Test plan for In situ Vitrification Engineering-Scale Test 
No. 6, EG&G Idaho, Inc., Job Number 318230. 
DE91012806/GAR 155,521 
IAEA-CN-53/H-1-3 
Safety considerations in next step fusion design and 


oor 3 
(CONF-901025-47) 
DE91013214/GAR 
IAEA-SM-321/52 
Testing frequencies of safety related pumps and valves: 
PSA perspectives vs United States industry codes. 
(CONF-9106 13-1) 
DE91012814/GAR 156,838 
MISC-91028 
INEL Lithologic Core Storage Library management plan. 
DE91014157/GAR 156,596 
EG AND G MOUND APPLIED TECHNOLOGIES, 
MIAMISBURG, OH. 
MLM-3689 
Operational interpolation of data in triangular array. 
DE91012987/GAR 156,101 


EG AND G ROCKY FLATS, INC., GOLDEN, CO. 


CONF-9106184-1 
Origin of acoustic emission produced during single point 


machining. 
DE91011915/GAR 158,988 
RFP-4447 

Origin of acoustic emission produced during single point 

machining. 

DE91011915/GAR 155,988 
EG ANDG yaad FLATS, INC., GOLDEN, CO. ROCKY 
FLATS PLANT. 

CONF-! 9010964-1 

Changes with material properties of acoustic emission 

produced during single point machining. 

DE91011913/GAR 155,987 

RFP-4413 

Changes with material properties of acoustic emission 

produced during single point machining. 

DE91011913/GAR 155,987 

RFP-4474 

Effect of weldability of alloy JBK-75 with various filler 

metal wire additions. 

DE91011960/GAR 155,989 

T-4060 

Effect of weldability of alloy JBK-75 with various filler 

metal wire additions. 

DE91011960/GAR 155,989 


EMEC CONSULTANTS, EXPORT, PA. 


Experimental Study of the Electrolysis of Silicate Melts. 
N91-24372/5/GA 157,607 


ENEA, BOLOGNA (ITALY). 


ENEA-RT-INN-90-04 
Simulazione numerica mediante il codice ABAQUS (vers. 
4.7.1) di un caso di estrusione assialsimmetrica inversa in 
una billetta cilindrica in lega di alluminio. (Axial-symmetric 
inverse extrusion of cylindrical aluminium alloy billet: 
ABAQUS (version 4.7.1.) numerical simulation). 
DE91769506/GAR 156,044 


155,475 


156,798 





RT/INN-90-04 
Simulazione numerica mediante il codice ABAQUS (vers. 
4.7.1) di un caso di estrusione assialsimmetrica inversa in 
una billetta cilindrica in loge a a di alluminio. (Axial-symmetric 
inverse e@: of indrical aluminium alloy billet: 
ABAQUS (version 4.7.1.) numerical simulation). 
DE91769506/GAR 156,044 
ENEA, CASACCIA (ITALY). CENTRO RICERCHE ENERGIA. 
OMect of 2 hard 
‘ocess ers on Iness and toughness 
ofshore structures 


of EB is for 
DE91790790/GAR 156,995 
ETDE-IT-91-37 

Effect of 

of EB welds for of 

DE91790790/GAR 
ENEA, CASACCIA eee DIPT. TECNOLOGIE 
INTERSETTORIA( 

Terre rare in campioni ambientali e geologici determinate 

mediante analisi per attivazione neutronica. (Rare 

= nen a a and geological samples: Neutron activa- 


s). 

e897 116/GAR 156,587 

ENEA, FRASCATI (ITALY). CENTRO RICERCHE ENERGIA. 
ETDE-IT-91-28 

| laser ad eccimeri. (Excimer lasers). 

DE91790765/GAR 
ENEA, PORTICI (ITALY). CENTRO RICERCHE 
FOTOVOLTAICH 


ENEA-RT-FARE-89-07 
Spettroscopia a deflessione fototermica per la determina- 
zione della densita’ degli Stati nella banda Proibita dei se- 


4 and tough 


156,995 


ters on h 
e structures. 





157,098 





amorphous sei oar 
co gap states sensitivity determination). 
DE91769485/GAR 155,332 


RT/FARE-89-7 
pettroscopia a deflessione fototermica per la determina- 
zione della densita’ degli stati nella banda proibita dei se- 
miconduttori amorfi per celle fotovoitaiche. (Photothermal 
pore wee fe erage ng for solar cell amorphous semi- 
conduct ger states sensitivity determination). 
DE91769485/6 


158,332 
ENEA, ROME (ITALY). 
ENEA-RTI-STUDI-STRAT-90-01 
Rapporto energia 1989: Domanda e ary di energia in 
Italia e nel mondo. (1989 Energy Report: Energy supply 
and demand in Italy and in the World). 
DE91790766/GAR 
ENERGIMINISTERIET, COPENHAGEN (DENMARK). 
NEI-DK-522 
Rapport om elvaerkernes vindkraftudbygning. (Report on 
the electricity companies supplementary use of wind 


r). 
Best 792967/GAR 155,290 
ENERGY AND ENVIRONMENTAL RESEARCH CORP., 
IRVINE, CA. 


Behaviour of Metals in Municipal Sludge Incinerators. 

(EPA/600/J-91/130) 

PB91-213611/GAR 155,405 
ENERGY, MINES AND RESOURCES CANADA, OTTAWA 
(ONTARIO). 

ISBN-0-660-56465-3 
Mining and mineral processing operations in Canada, 


1990. 

MIC-91-03807/GAR 
SSC-M38-2/227 

aa and mineral processing operations in Canada, 

1990. 

MIC-91-03807/GAR 156,709 


Earthquakes in southwest British Columbia. 
MIC-91-03897/GAR 


156,709 


156,643 

Earthquakes. 

MIC-91-03898/GAR 156,644 
ENGINEERING AND STATISTICAL RESEARCH CENTRE 
(CANADA), OTTAWA (ONTARIO). 

as of ae oe fee $ program on energy 


ind biomass com 
Mi '91-04120/GAR 155,240 
ENSCO, INC., SPRINGFIELD, VA. 
“ee Paty : » St im a ‘athe 
igh Frequency Ai ies of Long Rai g - 
atio n and the Causes of Lg Blockage and Attenuation in 
the << rasian Continental Craton. Volume 2. 
ee -TR-91-2059-VOL-2) 

D-A236 984/1/GAR 155,000 
on NAZIONALE PER L’ENERGIA ELETTRICA, MILAN 
(ITALY). 

CONF-890717-9 
fe ga 60: Aerogeneratore a velocita’ variabile ad 
mpio spettro e regolazione di potenza tramite controllo 
ai imbardata. (Gamma 60 variable wind turbine: 
Wide operating range, yaw power regulation (ENEA/ 


DE91790771/GARitt*” 155,288 


CONF-8910532-1 
Conversione di potenza per il collegamento alla rete di 
distribuzione a media tensione di aer tori a velo- 
cita’ variabile ad ag nal we (EN . a... Re. Lege 
speed wind turbines: 

age feeding of grid). 





CORPORATE AUTHOR INDEX 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, DC. 


DE91790789/GAR 
CONF-9003275-1 
Riduzione i 


155,289 


ji NOx nei fumi emessi 
lective catalytic reduc- 
tion of flue - nitrogen 
DE91790767/GAR 155,388 
pg aE 
Ri i NOx nei fumi emessi 
ail tormoclettriohe. ¢ ive catalytic reduc- 
nitrogen oxides). 
158,388 


tion of 
DE91 79076 /GAR 


ETDE-IT-91-34 
GAMMA 60: Aare a velocita’ variabile - 
spettro e regolazione tenza tramite controll 
yt (Gamma 60 variable wind turbine: 
Wide iting range, yaw power regulation (ENEA/ 
Pprogram)). 


operat 
ENEL demonstrat 
DE91790771/GAR 155,288 
ETDE-IT-91-36 - te P ca alla 
Conversione lenza i llegamento — di 
distribuzione a esd 


cite’ variable. a an ampio spettro. (ENEL ariable 
pa 2 wind turbines: Power tr, TENE ay), variable 


age feeding of ). 
DE917907; S/GAR 155,289 


ENTE NAZIONALE PER L’ENERGIA ELETTRICA, ROME 
(ITALY). 
CONF-9010168-2 
Consideration in GIS insulation coordination. 
DE91790768/GAR 


CONF-9010168-3 
Gas-insulated substations (GIS): Research on diagnostic 


methods. 
DE91790769/GAR 155,038 


CONF-9010168-4 
Gas insulated substation for MV systems: Characteristics 
of SF/sub 6/ metal-enclosed switchgear. 
DE91790770/GAR 155,083 


ETDE-IT- nie J 
tion in GIS insulation coordination. 
DE91790768/GAR 
ETDE-IT-91-32 
Gas-insulated substations (GIS): Research on diagnostic 


met Ss. 
DE91790769/GAR 158,038 


ETDE-IT-91-33 
Gas —— substation for MV systems: Characteristics 
of SF/sub 6/ metal-enclosed switchgear. 
DE91790770/GAR 155,083 

ENTROPY ENVIRONMENTALISTS, INC., RESEARCH 
TRIANGLE PARK, NC. 
Hydrocarbon Continuous Monitoring Systems for Hazard- 
ous Waste Incinerator Emissions Measurement. 
(EPA/600/D-91/124) 
PB91-213561/GAR 


ENVIRONMENT CANADA, OTTAWA (ONTARIO). 





155,082 


155,082 


155,403 


Federal water policy. 

MiG. 1-09732/ GAR 156,743 
ENVIRONMENTAL DYNAMICS RESEARCH, INC., PALM 
BEACH GARDENS, FL. 


NAS 1.26:188203 
Impact of Greenhouse Climate Pan: on the Energetics 
= Hydrologic Processes of Latitude Transient 


(NASA-CR-188203) 
N91-24686/8/GAR 154,390 
ENVIRONMENTAL EVALUATION GROUP, CARLSBAD, 


DOE/AL/58309-48 
Assessment of the flammability and explosion potential of 
transuranic waste. 
DE91013540/GAR 156,881 
EEG-48 
Assessment of the flammability and explosion potential of 
transuranic waste. 
DE91013540/GAR 156,881 
ENVIRONMENTAL HEALTH RESEARCH AND TESTING, 
INC., RESEARCH TRIANGLE PARK, NC. 


Monitoring |ACP Samples and Construction of a Central- 

ized Database. 

(EPA/600/D-91/122) 

PB91-213546/GAR 155,402 
ENVIRONMENTAL PROTECTION AGENCY, ANN ARBOR, 
—— DEVELOPMENT AND SUPPORT 


EPA/460/3-91/01 
Report to Congress on Railroad Emissions: A Study 
Based On — 
PB91-216150/GA' 155,406 
ENVIRONMENTAL PROTECTION AGENCY, ATHENS, GA. 
NS ee 
yy and Simulate Se 
— Any aby rane in Groundwater Recharge (Chap' 
PB91-216234/GAR 155,704 
ENVIRONMENTAL PROTECTION AGENCY, CINCINNATI, 
OH. ENVIRONMENTAL CRITERIA AND ASSESSMENT 


EPA/600/8-89/012 
Health and Environmental Effects Document for Chioral. 


PB91-216481/GAR 
af nye 
— and Environmental Effects Document for Adiponi- 
PB91-213678/GAR 155,438 
EPA/600/8-89/027 
po and Environmental Effects Document for Benzoic 
PB91-213686/GAR 155,439 
gh coh arn 
and Environmental Effects Document for 4-Amino- 
pei coven 155,448 
EPA/600/8-89/051 
Health and Environmental Effects Document for 1,3-Buta- 
PB91-216341/GAR 155,449 
EPA/600/8-89/104 
Health and Environmental Effects Document for Aceto- 
91-216358/GAR 155,450 
EPA/600/8-90/021 
Health and Envi 


155,454 


t Effects Document for Cacodyl- 
ic Acid. 
PB91-216473/GAR 155,453 
EPA/600/8-90/025 

Health and Environmental Effects Document for Bromo- 


form. 
PB91-216424/GAR 155,451 


EPA/600/8-90/031 
—e and Environmental Effects Document for 1-Buta- 


Paat -216465/GAR 155,452 


EPA/600/8-90/033 
Health and Environmental Effects Document for Benzyl 


Alcohol. 
PB91-213694/GAR 155,440 


EPA/600/8-91/016 
Health and E Effects Document for Bro- 


mochloromethane. 

PB91-213702/GAR 155,441 
ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. ATMOSPHERIC RESEARCH AND 
EXPOSURE ASSESSMENT LAB. 

EPA/600/D-91/125 
EPA’s Indoor Air Quality and Work Environment Survey: 


Relat of Employees’ Self-Reported Health Symp- 
Vi 
155,437 


toms 
PB91-213579/GAR 
NVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. OFFICE OF AIR QUALITY 
PLANNING AND STANDARDS. 
EPA/450/4-90/015 
Protocol for the Field Validation of Emission Concentra- 
Sources. 


tions from 
PB91-216184/GAR 155,409 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. OFFICE OF RESEARCH AND 
DEVELOPMENT. 
EPA/600/J-90/531 
Total Human ; Basic Concepts, EPA Field Stud- 
ies, and Future Research Needs. 
PB91-216242/GAR 155,447 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
ae OFFICE OF EMERGENCY AND REMEDIAL 


EPA/ROD/RO02-90/102 
es ee eS ae Woodland 

Township Route 72 and Route 532 Sites, 
ton County, Chatsworth, NJ. (First Ri Action), May 
158,626 


1990. 
PB91-921426/GAR 


EPA/ROD/ — 106 
lecord of Decision (EPA Region County ‘Na Pine 

Landfill, Freehold Township, Monmouth 

(Second Remedial Action), September 1990. 

PB91-921430/GAR 

ga want ae 
Superfund Ri as Gna. Morananah County Ted. @uet Home 
DeLisa Landfill Site, 


dial Action), September 1990. 
PB91-921429/GAR 


EPA/ROD/RO2-90/115 
R of Decision (EPA Region 2): Myers 
Property, — Township, NJ. (First Remedial Action), 


PB91-921 426/GAR 155,628 


EPA/ROD/RO2-90/121 
Record of poy ag (EPA elaecme Thr Gest 2): Hook 
ply a 


paot zt reper oan 


EPA/ROD/RO02-90/126 

Record of Decision (EPA Hn 2): Mont- 

— a Radium Site, Essex County, NJ. 
i lemedial Action), June 1990. 

Sre2tsa1/GAR 155,631 


EPA/ROD/R04-90/073 
Superfund Record of 


155,630 


158,629 


155,627 


Decision (EPA Region 4): National 
Starch Site, » NC. 
(Second Remedial Action), September 1990. 


October 15, 1991 CA-19 





PB91-921446/GAR 

EPA/ROD/R04-90/074 

Superfund Record of Decision (EPA Region 4): SCRDI 

Bluff Road Site, Columbia, Richland County, SC. (First 
September 1990. 

155,633 


155,632 


Remedial Action), 
PB91-921447/GAR 
EPA/ROD/R05-90/128 
dogg lecord of a fee Region 5): Fisher- 
Chem, Kingsbury, irst Remedial Action), 


PB91 “021454 /GAR 155,634 


EPA/ROD/RO5-90/130 
Superfund Record of Decision (EPA —_ 5): Wheeler 
Pit Site, La Prairie Township, WI. (First Remedial Action), 


September 1990. 
PB91-921452/GAR 155,635 


pf i Say mee 
Record of Decision (EPA Region 5): Pristine, 
Inc., Roads , OH. (First Remedial Action), March 1990. 


(Amendment). 4 
B91-921453/GAR 155,636 


EPA/ROD/RO05-90/133 
Superfund Record of Decision (EPA Region 5): K and L 
Landfill, Kalamazoo, MI. (First Remedial Action), Septem- 


ber 1990. 
PB91-921454/GAR 155,637 


ERA/ROD/N0G- 00/136 
ind Record of Decision (EPA Region 5): Ott/ 
jc ate eal Nap oe wee Site, North Muskegon, 
fiemeed ial Action), Gaptenber 1990. 
OT 021455 GAR 155,638 
EPA/ROD/R05-90/136 
Superfund Record of Decision (EPA Region 5): Naval In- 
dustrial Reserve ren sain Fridley, MN. (First Re- 


medial Action), lem! 
PB91-921456/GAI 155,639 


EPA/ROD/R05-90/138 
Superfund Record of Decision (EPA ye 5): National 
Presto Industries, Eau Claire, WI. (First Remedial Action), 


A 1990. 
PB91-921457/GAR 155,640 


EPA/ROD/RO05-90/139 
Superfund Record of Decision (EPA Region 5): St. Louis 
River/interlake/Duluth Tar Site, Duluth, MN. (First Reme- 
dial Action), tember 1990. 
PB91-921458/GAR 155,641 
EPA/ROD/RO05-90/140 
Superfund Record of Decision (EPA Region 5): Clare 
Water Supply, Clare County, Ml. (First Remedial Action), 


PB91-921459/GAR 155,642 


EPA/ROD/RO5-90/141 
Superfund Record of Decision (EPA Region 5): University 
of Minnesota Rosemount Research Center, MN. (First 
Remedial Action), June 1990. 
PB91-921460/GAR 155,643 


SERCO IEE 00/142 
ind Record of Decision (EPA Region 5): Moss- 

American Kerr-McGee Oil Site, Milwaukee, WI. (First Re- 

medial Action), tember 1990. 

PB91-921461/GA' 155,644 


ERA/ROO/NE- 00/143 
Superfund Record of Decision (EPA Region 5): Spring 
field Township Dump Site, Oakland County, MI. (First Re- 
medial Action), tember 1990. 

PB91-921462/GA\ 155,645 


EPA/ROD/R05-90/144 
_~ wenn of Decision (EPA Region 5): Metamora 
l, M ‘mae MI. (Second Remedi- 
Action), ‘Saeko 


al Acti 
PB91-921463/GAR 155,646 


EPA/ROD/R05-90/ 148 
ind Record of Decision (EPA Region 5): Hunts 
Landfill Site, Town of Caledonia, WI. (First Re- 
medial Action), tember 1990. 
PB91-921464/GAI 155,647 


EPA/ROD/RO5-90/149 . ; : 
Superfund Record of Decision (EPA Region 5): Union 

Scrap Iron Metal, Hennepin County, Minneapolis, MN. 

(First Remedial Action), March 1990. 

PB91-921465/GAR 155,648 


EPA/ROD/ pat 150 
Superfund ‘d of Decision (EPA Region 5): Bofors- 
Nobel Sit, Muskegon, MI. (First Remedial Action), Sep- 


tember 1990. 
PB91-921466/GAR 155,649 


EPA/ROD/RO06-90/055 4 
Superfund any yrs of Decision (EPA "x 6): Jackson- 
ville Municipal Landfill Superfund Site, AR. (First Remedi- 
al Action), September 1990. 
PB91-921467/GAR 155,650 


EPA/ROD/RO06-90/057 
Superfund Record of Decision (EPA Region 6): Texar- 
kana Wood Preserving Company, Texarkana, Bowie 
County, TX. (First Remedial Action), September 1990. 

PB91-921468/GAR 155,651 


ERA/ROD IEG 60/08! 
Record of Decision (EPA Region 6): Tinker 
AFB Are (Gaider a S00ts OK. (First Remedial 


PB91 PBoT 821 490/GAR GAR 155,652 


EPA/ROD/R07-90/033 

or of Decision (EPA Region 7): North- 

Cement Company Site, Mason 
ony. rt Fe yn Action), June 1990. 


CA-20 VOL. 91, No. 20 


CORPORATE AUTHOR INDEX 


PB91-921471/GAR 


EPA/ROD/R07-90/034 
ind Record of Decision "ee | Region 7): pan We 


bey Water Ci 
Ae Remedial Action), cer 1990. 
'B91-921472/GAR 


EPA/ROD/R07-90/038 
Ss ind Ri of Decision (EPA Region 7): Missouri 
Electric Works Site, a Girardeau, MO. (First Remedial 


Action), Sept ember 1 
PB91-921476/GAR 155,655 


EPA/ROD/RO7-00/030 ile aie i alti 
oO n egion lav 
eo Hed Contamination Sie. W Waverly, NE. (First 
Action), September 1990 
Peo eelay7/GAR 155,656 
EPA/ROD/RO08-90/031 
Su ind Record of Decision (EPA a4 8): by 
a —— Site, C City, CO. 
medial Action), tember 1990. 
PB91 “21 479/GA 


pal nt ey seers oe (EPA R a: 
perfund Record of Decision ion Ogden 
Defense Depot (Operable Unit 2), AiR well Ogden, 
UT. (First Remedial Action), September 1990. 
PB91-921480/GAR 
EPA/ROD/RO08-90/033 
Superfund Record of Decision (EPA Region 8): tery 
Bri at Highway 20, Natrona County, WY. (First Reme- 
dial Action), tember 1990. 
PB91-921481/GAR 


EPA/ROD/RO08-90/034 
Pg rfund Record of Decision (EPA ae 8): Monticel- 
ill —_ Site, San Juan County, (First Remedi- 
aA ction), August 1990. 
PB91-921482/GAR 155,660 
EPA/ROD/R08-90/035 
Superfund Record of Decision (EPA Region 8): Martin 
Marietta Astronautics Group Site, Waterton, CO. (First 
Remedial Action), September 1990. 
PB91-921483/GAR 155,661 


EPA/ROD/RO08-90/036 
Superfund Record of Decision (EPA — 8): Rocky 
Mountain Arsenal (Operable Unit 16), (Second Re- 
medial Action), February 1990. 
PB91-921484/GAR 155,662 
EPA/ROD/R08-90/038 
Superfund Record of Decision (EPA Region 8): Rocky 
(Operable Unit 18), CO. (Third Remedi- 


155,663 


155,653 





155,654 





155,657 
155,658 


155,659 


Peete 921 485/GAI 


EPA/ROD/R08-90/040 
Superfund Record of Decision (EPA Region 8): Rocky 
Mountain Arsenal (Operable Unit 20), CO. (Fifth Remedial 
Action), March 1990. 
PB91-921486/GAR 155,664 


EPA/ROD/R08-90/043 
Record of Decision (EPA Region 8): Rocky 
— Plant (DOE), Northern Jefferson County, CO. (First 
Re ial Action), January 1990. 
PB91-921487/GAR 155,665 
ay ee tat 
ind Record of Decision (EPA Region 8): Sharon 
pon (Midvale hag Midvale, UT. (First Remedial 
in), September 
PRO 2TaBB/GAR 155,666 
EPA/ROD/RO09-90/047 
— Record of Decision (EPA Region 9): 
jens Superfund a Weed, CA. (First Promedial 
ction), September 1990. 
PBT 321480/GAR 155,667 
EPA/ROD/R09-90/048 
Superfund Record of Decision (EPA Region % Stringfel- 
po eee Waste Site, oo County, CA. (Fourth 
Remedial Action), September 
PB91-921490/GAR 155,668 
EPA/ROD/R10-90/024 
Superfund Record of Decision (EPA gy 10): FMC 
Pesticide Formulation Facility, Yakima, WA. (First Reme- 
dial Action), September 1990. 
PB91-921494/GAR 155,669 
EPA/540/2-90/018 
Guide to Pump and Treat Groundwater Remediation 


Technology. 
PB91-921356/GAR 155,713 


EPA/540/G-89/007 
Guidance on Preparing Superfund Decision Documents: 
The Proposed Plan, The Record of Decision, Explanation 
of Significant Differences, The Record of Decision 


Amendment. 
PB91-921265/GAR 155,613 
EPA/540/X-91/002 
Risk Assessment in Superfund: A Primer. First Edition, 
September 1990. 
PB91-214197/GAR 155,585 
EPA/9200.3-05 
Flexibility in the FY 1988 Superfund Regional Extramural 
ting Plan. 
PB91-214155/GAR 155,582 


EPA/9234.0-04 
Consideration of RCRA Requirements in Performing 
CERCLA Responses at Mining Waste Sites. 


PB91-214205/GAR 


EPA/9285.2-02 
Field Standard Operating Procedures for the Decontami- 
nation of Response Personnel F.S.O.P. No. 7. 
PB91-213850/GAR 155,445 


EPA/9285.2-03 


155,586 


Pr, - att 





for Air Sur 
0. 
PB91-213843/GAR 


yah tray ed Superfund Selection of R 

interim Guidance on Su; Te) —— 

PB91-214940/GAR 155,596 
EPA/9360.0-15 

Role of Expedited Response Actions under SARA. 

PB91-214221/GAR 155,587 
a ey 5-03 

ical Subdivision-Lead for Remedial Response. 

pagr214i48/GAR 


eS 2-04 


158,444 


155,581 


of Engineers Payment Process, 
Direct Cite jeimbursement Me! 
PB91-921047/GAR 155,616 
OERR-9360.8-02 

Oil Spill Prevention, Control, and Countermeasures Pro- 

ram. Task Force Report. 

'B91-213868/GAR 155,698 

OERR-9360.8-03 

Exxon Valdez Oil Spill. A Report to the President. 

PB91-213819/GAR 155,697 
OSWER ee 
Waste Capacity, Guidance to 
= Officials. Assistance in Fulfilling the Requirements 
of CERCLA 104(c)(9). 

PB91-214171/GAR 155,583 
OSWER DIRECTIVE-9200.3-02 

Implementation Strategy for Reauthorized Superfund: 

Short Term Priorities for Action. 

PB91-215004/GAR 155,602 
OSWER DIRECTIVE-9200.3-03 

FY 1987 Superfund Comprehensive Accomplishments 


Plan. 
PB91-214262/GAR 155,591 
OSWER DIRECTIVE-9200.3-09 
Establishing a Construction Pipeline. 
PB91-214189/GAR 
OSWER DIRECTIVE-9221.0-01 
Data Handling Sapper for CERCLIS. 
PB91-214999/GA\ 
— DIRECTIVE-9230.1-01 
im Guidance on Technical Assistance Grants. 
PBOT-21S012/GAR 
OSWER DIRECTIVE-9230.1-02 
Technical Assistance Grants Program Activities Prior to 
the Issuance of the Interim Final Rule. 
PB91-214254/GAR 155,590 
OSWER DIRECTIVE-9242.6-01 
Assignment Management: Field Guide. 
PB91-214965/GAR 155,598 
OSWER DIRECTIVE-9242.6-04 
ie) omg Conflict of Interest Review and 
— an S 


mendation 
PBot 71 4987/GAR 


OSWER DIRECTIVE-9285.2-02 
Field Standard Operating Procedures for the Decontami- 
nation of Response Personnel F.S.O.P. No. 7. 
PB91-213850/GAR 155,445 


OSWER DIRECTIVE-9285.2-03 
Field Standard Operating P' 
F.S.O.P. No. 8. 
PB91-213843/GAR 

OSWER DIRECTIV WE-0206. 4-02 

f R Health Assessment 


SI 
the Superfund Remedial Process. 
155,446 





155,584 
155,601 


155,603 


Ap- 
nee Management Review: Rec- 
155,597 





for Air Surveillance 
155,444 








Action with 
PB91-214080/GAR 
OSWER DIRECTIVE-9345.2-01 
Pre-Remedial Strategy for Implementing SARA. 
PB91-215038/GAR 
OSWER DIRECTIVE-9347.2-01 
Land Disposal Restrictions as Relevant and 
Requirements for CERCLA Contaminated r— 


155,605 


Debris. 

PB91-214973/GAR 
OSWER DIRECTIVE-9360.0-20 

Required Use of the Removal Cost Management System 

for All Removal Actions. 

PB91-214288/GAR 155,593 
OSWER DIRECTIVE-9360.2-01 

Model Program for Removal Site File Management. 

PB91-214247/GAR 155,589 
OSWER DIRECTIVE-9375.5-01 

40 CFR Part 35 Subpart O, Coo 
Superfund State Contracts for 


tions. 
PB91-214270/GAR 


OSWER DIRECTIVE-9375.5-02 
Interim Final —— on Indian Involvement in the Su- 


gers Program. 
B91-214304/GAR 158,595 


155,599 


ative Agreements and 
uperfund Response Ac- 


158,592 





OSWER DIRECTIVE-9834.3-2A 
PRP Search Su ar waane® ter Gio te tie Se 


| - w Ri 
'B91-139162/GAR 155,558 


OSWER DIRECTIVE-9834.6 
Policy Towards Owners of Residential Property at Super- 


fu ites. 
PB91-205476/GAR 155,573 
Ogwen. 9200.5-007FS 
Environmental Fact Sheet. Superfund Progress: Environ- 
lors. 


mental indicat 
PB91-921354/GAR 155,623 


OSWER-9230.0-13 
Minimizing Problems Caused by Staff Turnover ann 
ind Management Review: Recommendation No. 43, 


N, O). 
PB91-921345/GAR 


OGWEn-cctn. 0-20 
itive Methods to | Public | in Su- 
etter —— Pg angel g- aroun Management 


leview R 
PB91-921344/ 344/GAR 155,614 


OSWER-9240.0-01A 
User’s Guide to the Contract Laboratory Program. 
PB91 *214296/GAR 1 


Phony for Health and Safety R ts Espocialy 
et yy 
aac 
rams. 
PB91-921346/GAR 


OBER ones. 7-05 
rn tt in Superfund: A Primer. First Edition, 


Sept 
PB91-2141 97/ GAR 155,585 


OSWER-9320.3-08 
CERCLIS Listing. 
PB91-921348/GAR 


OSWER-9347.3-08FS 
Superfund LDR Guide No. 7. Determining When Land 
Disposal Restrictions (LDR) Are Are Relevant and Appropri- 
ate to CERCLA Response 
PB91-214122/GAR 155,580 


OGNER 0088. 3-02FS-3 
Gi ey he Developing om oy No Action, Interim Action, 


PBOT 82 1320/GAR eo 155,619 


OSWER-9355.3-02FS-4 
Guide to Addressing Pre-ROD and Post-ROD on 
PB91-921351/GAR 15,620 
OSWER-9355.4-02 
Interim Guidance Ay hag soars Soil Lead Cleanup 
Levels at Su; lement to Interim Guid- 
ance on Estebshing Soil | Lead leanup Levels at Super- 


fund Sites. 
PB91-921352/GAR 155,621 


bg 4-02A 
im Guidance on Mh gy sae. Soil Lead Cleanup 
caus at Superfund Sites. Supplement to Interim Guid- 
ance = Establishing Sor Lead leanup Levels at Super- 


fund Sites. 

PB91-921352/GAR 155,621 
Cpe coms. 5-07FS 

Estate Acquisition Procedures for USACE Projects. 

PB91 -921355/GAR 155,624 
OBE cee. 5-16FS 

EPA Oversight of Remedial Designs and Remedial Ac- 

tions Performed by PRPs. 

PB91-921357/GAl 155,625 


OSWER-9380.7-01FS 
Guide to Pump and Treat Groundwater Remediation 


Techno 

PB91 n927h66/GAR 155,713 

Superfund Overview Fact Sheet Package. 

PB91-921353/GAR 155,622 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
OC. OFFICE OF INFORMATION RESOURCES 
MANAGEMENT. 

— Systems Inventory (ISI), PC Version. User's 

iuide. 


(EPA/DF/DK-91/089A) 

PB91-172957/GAR 155,744 
Information Systems Inventory (ISI), Macintosh Version. 
User’s Guide. 

(EPA/DF/DK-91/091A) 

PB91-175950/GAR 155,745 


Information Systems Inventory, (PC Version) (for Micro- 
computers). 

(EPA/DF/DK-91/089) 

PB91-507558/GAR 155,750 
Information = Inventory, (Macintosh Version) (for 
(EPA OF DKo1 91/091) 

PB91-507566/GAR 155,751 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF PESTICIDE PROGRAMS. 

EPA/540/FS-91/138 ; 
EPA Pesticide Fact Sheet No. 224: Uniconazole-P. 
PB91-213777/GAR 155,460 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
pe OFFICE OF SOLID WASTE AND EMERGENCY 


158,615 





55,594 





155,455 


155,617 


aoe 9234.0-0 


CERCLA Congiaten with Other Environmental Statutes. 


CORPORATE AUTHOR INDEX 


ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 


PB91-214098/GAR 


- ty ll 2-05 
foly Plan ESO. SOP No. o 
PBOT 213695) GAA 


EPA/9295.5-01 
or of Leen em 


155,579 





for Pri 





paration of a 
155,443 

the F 

and EPA EPA for the | 

ition Activities under 
155,578 


tation of 
96.5 510 (CERCLA) 9295.5.01. 
PB91-214072/GAR 


eves 2-02 
Pre-Remedial A ame Objectives for FY 89 


rst Quarter of FY 90. 
PBT: 214230/GAR 158,588 


OSWER DIRECT IVE-9242.2-02 


9 for R 
PB91-21 30S3/GAR 


OSWER een em 3-07 
Implementation of the Decentralized Contractor Perform- 
ance Evaluation and Award Fee Process for Selected 
Remedial Program Contracts. 
PB91-205492/GAR 158,575 
OSWER wee tea -9242. 7 i 
Organizi ntract Files. 
PB91-215020/GAR _ 
OSWER DIRECTIVE-9283.1-01 
Recom tions for Ground Water Remediation at the 
eek, Pennsylvania Site. 
155,701 





155,606 


155,604 


Millcr 
PB91-214213/GAR 


— b nnn ( Operat -g iit —_—s 

ti r res for ishii 
Work Zones (F.S.O.P. 6). he 
PB91-213827/GAR 155,442 


— DIRECTIVE-9285.2-05 
Fiel aha wey - ating oo for Preparation of a 
Site Safety Plan F.S.O.P. Ni 
PB91-213835/GAR 155,443 

OSWER DIRECTIVE09355.3-06 
RI/FS Streamiini 
PB91-214981 /GAR 


OSWER DIRECTIVE-9360.0-18 
Removal Program ’ 
PB91-205484/GAR 


ona Crewe: 9832.18 
nm Demand for CERCLA Cost Recovery. 
Poor. "004628/GAR 


OSWER DIRECTIVE-9834.11A 
Off-Site Policy: RFA or Equivalent Investigation Require- 
ment at RCRA Treatment and Storage Facilities. 
PB91-139295/GAR 158,559 


— DIRECTIVE-9835.3-2A 
ital Guidance on Performing Ri 
lemedial Inv tion/ Feasibility 


155,600 


155,574 


155,571 


isk Assessments 
Studios (RI/FSs). 
Potentially Responsible Parties (PRPs). 


Conduct ed 
PB91-205526/GAR 


OSWER DIRECTIVE-9835.11-1 
tion Report for CERCLA Sections 106 and 
Section 7003. 


7 and RCRA 
PBor 139451/GAR 155,561 


OSWER DIRECTIVE-9835.15 
Performance of Risk Assessme: in Remedial investiga- 
tion/Feasibility Studies (PFS) Sontues by Potentially 
Responsible Parties (PRPs). 

PB91-139493/GAR 158,562 


OSWER DIRECTIVE-9835.15A 
lemental Guidance on Performing Risk Assessments 
jemedial investigation Feasbily Studies Ri/FSs). 
Conduct lucted by Potentially Responsible Parties (P' = 
PB91-205526/GAR 55,576 
OSWER DIRECTIVE-9842.0 
uidance on Applicability of EPA Order 3500.1 to 
CERCLA Staff. 


PB91-139642/GAR 155,563 


OSWER DIRECTIVE-9842.1 
CERCLA a of the Training Requirements of 
Order 3500.1. Inspector Training. 
PB91-139659/GAR 155,564 
OSWER DIRECTIVE-9850.0-1 
Endangerment Assessment Guidance. 
PB91-139675/GAR 


OSWER DIRECTIVE-9902.3 
Interim Final Corrective Action Plan. 
PB91-139873/GAR 


OSWER DIRECTIVE-9905.1 
RCRA Policies on Ground-Water Quality at —— 
PB91-139923/GAR 
— DIRECTIVE-9930.0-1 
ane Conservation and Recovery Act Loss of Interim 
Status Enforcement Strategy. 
PBST: 139931/GAR 155,568 
OSWER a 9951.1 
Transmittal o a Waste Oil Interim Enforcement 


Guidance Este 

PROT 140202/GAR 158,569 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF WASTE PROGRAMS ENFORCEMENT. 


OSWER-9835.9 
Guidance on Landowner Liability under Section 107(a)(1) 
of CERCLA, De Minimis Settlements under Section 


55,576 


155,565 


155,566 


155,567 


122(g)(1)(B) of CERCLA, and Settlements with 
)(1)(8) -° Prospec- 


minated Property. 
PB91-139444/GAR 155,560 


ENVIRONMENTAL PROTECTION SERVICE. ONTARIO 
REGION, OTTAWA. 
Ambient air levels of fluoride at Cornwall Island, Ontario, 
Aptil 14, 1988-October 12, 1988: Final report. 
IC-91-03714/GAR 155,395 


(ONTARIO PROTECTION SERVICE, OTTAWA 
ISBN-0-921623-08-9 
Lancaster Sound Region: A coastal atlas for environmen- 

tal a. 
MIC-91-03624/GAR 155,687 


ENVIRONMENTAL RESEARCH LAB., ATHENS, GA. 
EPA/600/3-91/045 
FATE: The Environmental Fate Constants Information 


Si Database. 
peor 21 6192/GAR 158,746 


EPA/600/D-91/131 
ttochemical Fate of Agrochemicals in Natural Waters. 
PB91-216226/GAR 155, 


EPA/600/J-91/137 


PB91-216291/GAR 
EPPLEY LAB., INC., perenne Ri. 
Passive be arr of Earth op Se Beers 
See ent AGW. ost gnt Ex- 
N91 SOTTIOIGAA 154,341 
ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 
Se 7" 
Immunity of Visual Display Units to 50Hz Magnetic Fields. 
ERATL-91 1631 GAR 155,036 
ERA-90-0539 


Materials for 
ERATL-91/68/GAI 
ISBN-0-7008-0405-6 
Materials for 
ERATL-91/68/ 155,025 
ERA TECHNOLOGY LTD., LEATHERHEAD )- 
CONFERENCES AND TECHNICAL Div. 


154,568 


Duty Electrical Contacts. 
155,025 


Duty Electrical Contacts. 


ERA-90-0300 
Battery Conference and Exhibition (6th). — Pro- 
ceedings. Held in London on October 4, 
ERATL-91/62/GAR 155,072 


ERA-90-0454R 
Electrical Steels: An Assessment of Magnetic Property 


Data and M 
ERATL-91/66/GAR 155,041 


ERA-90-0471 
iene Wetasaaae in London on October 18, 
1 3 
ERATL-91/67/GAR 154,870 


ERA-90-0701 
Electrical ewer Uiioatian: How to Achieve System Per- 
Pr Held in London on 


gS. 





February 26.27, 1991, 
ERATL-O1/70/GAR 
ERA-91-0001 


158,078 


and Applications. 
. Held in London on January 16, 1991. 
ERATL-91/71/GAR 154,472 


ISBN-0-7008-0406-4 
Lighting Developments and Applications. Conference 
ings. Held in London on January 16, 1991. 
ERATL-91/71/GAR 154,472 
ISBN-0-7008-0407-2 
Battery Conference and Exhibition (6th). Conference Pro- 
ceedings. Held in London on October 4, 1990. 
ERATL-91 762/GAR 158,072 


a ey 
a: ear in pr te on October 18, 
154,870 


ae 


1990. 
ERATL-91/67/GAR 


ISBN-0-7008-0413-7 
Electrical Power Utilisation: How to Achieve System Per- 
formance. Conference Proceedings. Held in London on 
February 26-27, 1991. 
ERATL-91/70/GAR 155,078 
ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 
ELECTROMAGNETIC COMPATIBILITY DIV. 
ERA-90-0391R 
fet Sohn anh oh gg cmmadimmanat 
ing E ffectiveness of Planar Materials. 
ERATL-91/64/GAR 155,064 


ERA-90-0393R 
of a Computer Terminal. 
ERATL-91/65/GAR 154,869 
ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 
ELECTRONIC SYSTEMS DIV. 
ERA-89-0701 
bm ag Knowledge Elicitation Manual for RA’s. Parts 1 


October 15, 1991 CA-21 





“a re I 4 /GAR 


ERA-90-06: 
pm Methods for Software Development: Their Signifi- 


to Industry. 
ERATLO1 /69/GAR 154,926 


154,966 


EUROCONTROL EXPERIMENTAL CENTRE, BRETIGNY- 
SUR-ORGE (FRANCE). 


“knowledge Based Based S) for Air Traffic Control = 
lem for ra tro! 
PB91-217901/GAR an 157,681 


EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH, 
GENEVA (SWITZERLAND). 
CERN-PPE-90-146 
nti production at LEAR. 
(CONF-9007% J 
DE91012644/GAR 
CERN-90-09 
oe over matter: The intellectual content of experimen- 
tal physics. 
DE91617571/GAR 157,443 
DOE/ER/40315-181 
ti 
(CONF-900766-5) 
DE91012644/GAR 
ISBN 92-9083-028-X 
Mind over matter: The intellectual content of experimen- 
tal physics. 
DE91617571/GAR 157,443 


EUROPEAN SPACE RESEARCH AND TECHNOLOGY 
CENTRE, NOORDWIK (NETHERLANDS). 
ae into Uhcre Thermal Control Ma- 
terials (Abstract On ). 

N91-25033/2/GAR 157,583 


cree RESOURCE ASSOCIATES, INC., ARLINGTON, 


157,305 


production at LEAR. 
157,305 


General Aviation Pilot _ — Activity Survey. Trian- 
ata 


nual Summary 

AD-A236 497/4/GAR 157,669 
FAAC, INC., HUNTINGDON VALLEY, PA. 

Role of Channel Migration in the Initiation and Mainte- 

nance of Forest Communities in Western Tennessee. 

(WES/MP/EL-91-13) 

AD-A236 661/5/GAR 156,546 


FACHHOCHSCHULE apt —— 
(GERMANY, F.R.). INST. — WASSERWIRTSCHA 
UND VERFAHRENSTECHNI 
ETDE-mf-1785481 
percwsege a Bae an mega in kommunalen Klaer- 
pron te Cofermentation von Klaerschlamm =. Zu- 
Schlussbericht. (Incr 
ion tanks by addition of of 
bee 785481/GAR 155,543 
FARM DEBT wear = BOARDS, OTTAWA (ONTARIO). 
Canada. Farm Debt Review Boards: Annual report 1990. 
MIC-91 ‘08970/GAR 154,236 
FEDERAL AVIATION ADMINISTRATION TECHNICAL 
CENTER, ATLANTIC CITY, NJ. 
DOT-FAA/CT-TN90/55 
MLS Mathematical Model Validation Study Using Air- 
borne MLS Data from Atlantic International 
Boeing 727 Elevation Shadowing Flight Tests. 
N91-24190/1/GAR 154,198 
ae. AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF AVIATION MEDICINE. 
— FAA/AM-91/5 
Task-Competency Linkages for FAA First-Level Su- 


an, 
AD-A236 695/3/GAR 157,672 


FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF MANAGEMENT SYSTEMS. 
General Aviation Activity and Avionics Survey. Calendar 
Year 1989. 
AD-A236 649/0/GAR 


Rotorcraft Activity Surv 
AD-A236 698/7/GAR 


157,671 


154,157 


FEDERAL COORDINATING COUNCIL FOR SCIENCE, 
ENGINEERING AND TECHNOLOGY, WASHINGTON, DC. 
COMMITTEE ON EARTH AND ENVIRONMENTAL 
SCIENCES. 
ing Planet: The FY 1992 US Global Change 
Research Program. A Supplement to the US President's 
Fiscal Year 1992 Bi : 
N91-24690/0/GAR 154,391 
FEDERAL ENERGY REGULATORY COMMISSION, 
WASHINGTON, DC. OFFICE OF ELECTRIC POWER 
REGULATION. 
FERC/EIS-0058/F 
Final Environmental Impact Statement: Proposed Summit 
Pumped Storage Hydroelectric Project, Summit County, 


Norton, 
PB91-218388/GAR 158,457 
. INFORMATION EXCHANGE, GERMANTOWN, 


" paniaiiontene 
oun’ research and education information service: 


CA-22 VOL. 91, No. 20 


CORPORATE AUTHOR INDEX 


at ER/75602-2 
Minority research and education information service: 
pang: Sauer: pilot test = a mag on-line access 
ernment agencies. Progress report. 
(E9101 2666/GRR. - ™ 154,435 
FEDERAL INFORMATION EXCHANGE, INC., 
GAITHERSBURG, MD. 
DOE/ER/75527-3 
Howe a information service. Annual status report, 
~ Ah - 1991. 
D 91012290/ GAR 155,803 


DOE /ER/76002-8 
research and education information service. 
been status ee January 1991-September 1991. 
DE91012664/GAR 154,434 
FEDERAL-PROVINCIAL TASK FORCE FOR THE 1987 
NATIONAL SURVEY ON THE IMPORTANCE OF WILDLIFE 
TO CANADIANS, a. (ONTARIO). 
1EN-0.080 10076. 
Importance of widlife to Canadians in 1987: The eco- 
nomic significance of wildlife-related recreational activi- 


ties. 
MIC-91-03723/GAR 156,740 


SSC-CW66-103/2-1990E 
Importance of wildlife to Canadians in 1987: The eco- 
nomic significance of wildlife-related recreational activi- 


ties. 
MIC-91-03723/GAR 156,740 
FERMI NATIONAL ACCELERATOR LAB., BATAVIA, IL. 


CONF-910340-13 
Design and analysis of the 50mm collider dipole vacuum 


vessel. 
DE91012490/GAR 157,279 


CONF-010806- 11 
ee NE ie nrg of superconducting quadrupole 

its for the new Fermilab low beta insertion. 

DE! 1013109/GAR 157,354 


CONF-910505-121 
> oduction measurements on the quadrupole correctors 
lor the new Low- Beta System for the Tevatron Collider. 
5291013208/GAR 157,361 


CONF-910505-122 
Microwave instability at transition: Stability diagram ap- 


Garin, 
E91013202/GAR 157,360 


CONF-910505-123 
Comments on the behavior of Sete 1) in main in- 
poe ———- t) jump schemes. 

E91013200/GAR 157,359 

Cope oronns. 194 

Designing high energy accelerators under DOE’s ‘New 
Culture’ for environment and safety: An example, the Fer- 
milab 150 GeV Main Injector proton synchrotron. 
DE91013199/GAR 


CONF-910505-125 
Software design for a eae driven system for accel- 
erator magnet measurements 
DE91013198/GAR 157,357 


CONF-910505-127 
Mechanical i 


157,358 


in and analysis of the 2D cross-section 
157,356 


of the SSC collider dipole magnet. 
DE91013196/GAR 
CONF-910505-273 
SSC collider di = magnet end mechanical design. 
DE91014140/ 1 
CONF-910505-290 
Fabrication and performance of a new high-gradient trim 
uadrupole for the Fermilab luminosity upgra 
E91014146/GAR 157,440 
oor 9103119-1 
Hyperon radiative decays, the alpha parameter of Sigma 
{sup + ) yields p(gamma) first results from Fermilab 


DE91012859/GAR 157,310 


FERMILAB-PUB-90/181-A 
Ener, oa Neutrinos from Heavy-Neutralino Annihilation in 


57,439 


the 
(NASA. “CR- 188447) 
N91-24866/6/GAR 


FERMILAB-PUB-91/101-A 
Inv tir herence in a Simple System. 


(NASA-CR- 

N91-24933/4/GAR 
FERMILAB-PUB-91/103-A 

Multi-Dimei rr Tunnelling and Complex Momentum. 

(NASA-CR- 

NOt 24868/2/GAR 157,502 
FEraaLAB-PuS-91 /104-A 

Light Domain Walls, Massive Neutrinos and the Large 

Scale Structure of the Universe. 


(NASA-CR- 188446) 

N91-24867/4/GAR 
FERMILAB-PUB-91/136-A 

Dirac Neutrinos and SN 1987A. 

(NASA-CR- 188448, 

N91-24865/8/GA 


FERAL Ae PU8-e) /142-A 
Tunnel ve from Non-Localised Initial States. 


(NASA-Ci 
N91-24869/0/GAR 


FHAL/C-01/112 
Hyperon radiative decays, the alpha parameter of Sigma 
— + ) yields p(gamma) first results from Fermilab 


157,500 


157,504 


157,501 


157,503 


DE91012859/GAR 


FNAL/C-91/116 
Desig signing high energy accelerators under DOE’s ‘New 
Culture’ for environment and safety: An example, the Fer- 
milab 150 GeV Main Injector proton synchrotron. 
DE91013199/GAR 157,358 
FNAL/C-91/118 
Comments on the behavior of (alpha)(sub 1) in main in- 
is lector (gamma)(sub t) jump schemes. 
E91013200/GAR 157,359 
FNAL/C-91/119 
ors gua instability at transition: Stability diagram ap- 


cn. 
5E91013202/GAR 157,360 


FNAL/C-91/121 
SSC collider di a4 magnet end mechanical design. 
DE91014140/ 

FNAL/C-91/122 
Quench performance of ———-., quadrupole 
magnets for the new Fermilab low beta insertion. 
DE91013109/GAR 157,354 

FNAL/C-91/125 
a 


157,310 


157,439 


ign and analysis of the 2D cross-section 
the SSC collider dipole magnet. 
BEo1013196/GAR 157,356 
FNAL/C-91/129 
—— design for a — driven system for accel- 
lor magnet measurements 
5e91019108/GAR 157,357 


FNAL/C-91/130 


Hog caged the 
ow- Beta Seton for the rterond Colier 

DEo1019203/ GAR 57,361 
FNAL/C-91/133 

Fabrication and performance of a new peed. trim 

quadrupole for the Fermilab luminosity upgrai 

DE91014146/GAR 157,440 
FNAL-PUB-91/80-A 

Plausible Double Inflation. 

(NASA-CR- 188449) 

N91-24934/2/GAR 
FNAL-TM-1727 

Design and analysis of the 50mm collider dipole vacuum 


vessel. 
DE91012490/GAR 157,279 


FNAL-TM-1733 
Radiation shielding tests in the Meson beamline in the 
master substation area. 
157,331 





157,505 


DE91012978/GAR 


FNAL-TM-1734 
Synchrotron phase transition crossing using an rf har- 


monic. 
DE91013397/GAR 157,404 
FNAL-TM-1740 
- mass resoluti 
DE91013395/GAR 
NAS 1.26:188444 
Tunnellin > Non-Localised Initial States. 
(NASA-CR- 
No1.24860/0/GAR 
NAS 1.26:188445 
Multi-Dimensional Tunnelling and Complex Momentum. 
(NASA-CR- 188445) 
N91-24868/2/GAR 157,502 
NAS 1.26:188446 
Light Domain Walls, Massive Neutrinos and the Large 
Scale Structure of the Universe. 
(NASA-CR- 188446) 
N91-24867/4/GAR 
NAS 1.26:188447 
— Neutrinos from Heavy-Neutralino Annihilation in 


(NASA-CR-188447) 
N91-24866/6/GAR 
NAS 1.26:188448 
Dirac Neutrinos and SN 1987A. 
(NASA-CR- 188448) 
N91-24865/8/GAR 
NAS 1.26:188449 
Plausible Double Inflation. 
(NASA-CR- 1, 
N91-24934/2/GAR 
NAS 1.26:188450 i 
Inv Decoherence in a Simple System. 
nasacort 
N91-24933/4/GAR 
FINITE ELEMENT FACTORY, SUNNYVALE, CA. 
NAS 1.26:182205 
Mhost Finite Element Program: 3-D Inelastic Analysis 
Methods for ‘ Section Components. Volume 1: Theo- 
retical Manual 
(NASA-CR- 182205) 
N91-24636/3/GAR 
FISH AND WILDLIFE SERVICE, PORTLAND, OR. 
DOE/BP/12496-1 
oo Ranch wildlife ama feasibility study, 
report. 


icNary, Oregon. Annual r 
DESO is286/GAR 156,732 





and comp: ing calorimetry. 


157,403 


157,503 


157,501 


157,500 


157,505 


157,192 





FISHERIES BRANCH, PRINCE RUPERT (BRITISH 
COLUMBIA). 


SSC-FS 97-4/2074E 
Abundance, age, size, sex and coded wire tag recoveries 
= chinook salmon escapements of Kitsumkalum River, 


987-88. 
Mic. 91-03914/GAR 154,294 


FISHERIES BRANCH. SOUTH COAST DIVISION, NANAIMO 
(BRITISH COLUMBIA). 


SSC-FS 97-4/2067E 
nN of salmon passing through the 
Stamp | Fas Fstway 0 on ‘the Somass River system, 1986 
rough 
MIC-91-03711/GAR 154,279 
FLEET TECHNOLOGY LIMITED, KANATA (ONTARIO). 
Ship structures research in Canada: The development of 
a practical program and management approach. 
MIC-91-03637/GAR 156,978 
FLIGHT SAFETY FOUNDATION, INC., ARLINGTON, VA. 


Wind Shear Training Applications for 91/135. 
N91-24173/7/GAR 154,186 


FLORIDA AGRICULTURAL AND MECHANICAL UNIV./ 
FLORIDA STATE UNIV., TALLAHASSEE. DEPT. OF 
INDUSTRIAL ENGINEERING. 


Generalized Set-Covering Method for Surveillance Main- 
tenance. 
AD-A236 855/3/GAR 
FLORIDA INST. OF TECH., MELBOURNE. DEPT. OF 
PHYSICS AND SPACE SCIENCE. 
NAS 1.26:188212 
Improvement of Program to Calculate Electronic Proper- 
ties of Narrow Band GAP Materials. 
(NASA-CR-188212) 
N91-24912/8/GAR 
FLORIDA UNIV., GAINESVILLE. 
NAS 1.26:187145 
Thermal Analysis of Conceptual Designs for Gphs/Fpse 
Power Systems of 250 We and 500 We. 
(NASA-CR- 187145) 
N91-24673/6/GAR 155,294 


FLORIDA UNIV., GAINESVILLE. DEPT. OF PSYCHOLOGY. 


Classification of Complex Sounds. 
AD-A236 893/4/GAR 157,036 


FLUIDYNE ENGINEERING CORP., MINNEAPOLIS, MN. 
oo of European and Japanese Hypersonic Facility 


No1.24287/5/GAR 154,231 
FOKKER B.V., SCHIPHOL-OOST (NETHERLANDS). 
Evaluation of the Qualification of the Structure of a Pas- 


senger Aircraft yb Analysis and Full-Scale Testing. 
N91-24645/4/GAR 54,213 


Solar Array Qualification Through Qualified Analysis. 
N91-24651/2/GAR 155,339 
FORD MOTOR CO., DEARBORN, Mi. 
NAS 1.26:182289 
Improved Silicon Carbide for Advanced Heat Engines. 
(NASA-CR- 182289) 
N91-24451/7/GAR 155,894 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
FDLP-5-91 
Dairy, Livestock, and Poultry Products: U.S. Trade and 
Prospects, June 1991. Featuring: Japanese Beef Market, 
World Wool Market; Trade Data: January-March 1991. 
PB91-218107/GAR 154,249 


FOREIGN fn ag SERVICE, WASHINGTON, DC. 
FOREST PRODUCTS D 
WP-2-91 
fos ag Products: International Trade and Foreign Markets, 
June 1991. 
PB91-218099/GAR 154,544 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
HORTICULTURAL AND TROPICAL PRODUCTS Div. 
FCOF-1-91 
World Coffee Situation, June 1991. 
PB91-218115/GAR 154,250 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 

INFORMATION Div. 
AgExporter: Volume 3, No. 7, July 1991. 
PB91 -213975/GAR 154,243 


Rp AGRICULTURAL — WASHINGTON, DC. 
LSEEDS AND PRODUCTS DIV. 


— 6-91 
World Oilseed Situation and Outlook, June 1991. 
PB91-213983/GAR 54,244 


FOREIGN AGRICULTURAL =, * seeeateaaascain Dc. 
TOBACCO, COTTON, AND SEEDS D 
CIRC SUPPL-5-91 
World Cotton Situation, June 1991. 
PB91-213991/GAR 
FC-6-91 
World Cotton Situation, June 1991. 
PB91-213074/GAR 154,242 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
TRADE AND ECONOMIC INFORMATION DIV. 
ATH-6-91 
Agricultura! Trade Highlights, June 1991. 
PB91-218081/GAR 





156,131 


157,170 


154,245 
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FOREST PEST MANAGEMENT INST., SAULT SAINTE 
MARIE (ONTARIO). 
ISBN-0-662-14381-7 
oo Se eae Management Institute (Canada): 
MIC-91.03797/GAR 


SSC-FO41-5/1985E 
Forest Pest Management Institute (Canada): 
review 1984-85. 
MIC-91-03797/GAR 

FOREST PRODUCTS LAB., MADISON, WI. 

FPL-GTR-67 
Forest Products from Latin America: An Almanac of the 
State of the Knowledge and the State of the Art. 
PB91-215996/GAR 156,078 


FPL-GTR-69 
Exterior Wood in the South: Selection, Applications, and 


Finishes. 
PB91-216010/GAR 154,485 


FPL-RN-0259 
Delamination of Edge-Glued Wood Panels: Moisture Ef- 


fects. 
PB91-216002/GAR 


FPL-RP-499 
Structural Performance of Light-Frame Roof Assemblies. 
2. Conventional Truss Assemblies. 
PB91-216028/GAR 


FOREST RESOURCE DEVELOPMENT AGREEMENT 
(CANADA). VICTORIA (BRITISH COLUMBIA). 
ISBN-0-662-18777-6 
Northern Mixedwood ‘89: Proceedings of a symposium. 
MIC-91-04113/GAR 156,573 


ISBN-0-7726-1259-5 
Basal area response nine years after fertilizing and thin- 
ning western hemlock. 
MIC-91-03600/GAR 156,549 


ISBN-0-7726-1267-6 
— movement of the herbicide hexazinone in the 


SBS z 
MIC- ot. "03654/GAR 156,765 


ISBN-0-7726-1270-6 
Autecology of common plants in British Columbia: A liter- 
ature review. 
MIC-91-03621/GAR 


ISBN-0-7726-1288-9 
Report of a fores' 
MIC-91-03602/GA 


FOREST SERVICE, OGDEN, UT. INTERMOUNTAIN 
RESEARCH STATION. 
FSGTR/INT-279 
User’s Guide to Version 2 of the Regeneration Establish- 
ment Model: Part of the Prognosis Model. 
PB91-204693/GAR 156,578 


FSRB/INT-72 
Forest Statistics for Land Outside National Forests in 
West-Central Montana, 1989. 
PB91-205625/GAR 156,580 


FSRN/INT-397 
Ponderosa and Lodgepole Pine Seedling Bud Burst 
Varies with Lift Date and Cultural Practices in Idaho Nurs- 


ery. 
PB91 -216044/GAR 156,582 


FSRP/INT-443 
Woody Fuel and Duff Consumption by Prescribed Fire in 
Northern Idaho Mixed Conifer Logging Slash. 
PB91-204883/GAR 156,579 

FSRP/INT-444 
Mountain Pine Beetle Response to Different Verbenone 
Dosages in Pine Stands of Western Montana. 
PB91-212936/GAR 156,581 

FSRP/INT-445 
Small Mammals of a Beaver Pond Ecosystem and Adja- 
cent Riparian Habitat in Idaho. 
PB91-204743/GAR 


FSRP/INT-446 
Optimum Dosage of Verbenone to Reduce Infestation of 
Mountain Pine Beetle in Lodgepole Pine Stands of Cen- 


tral Idaho. 
PB91-216085/GAR 156,584 


FORESTRY CANADA, OTTAWA (ONTARIO). 
ISBN-0-662-18530-7 ; 
Silviculture labor force in eastern Ontario: A socio-eco- 
nomic profile. 
MIC-91-04038/GAR 156,571 
ISBN-0-662-18601-X 
State of forestry in Canada: 1990 report to Parliament. 
MIC-91-03626/GAR 156,552 
ISBN-0-662-57864-3 
Forestry Canada: Strategic plan for international science 
and technology activities, 1990-95. 
MIC-91-03642/GAR 156,554 
ISBN-0-662-58217-9 ; 
Forestry Canada: Strategic plan for research on climate 
change, 1990-95. 
MIC-91-03641/GAR 156,553 
ISBN-0-662-58269-1 
Research activities of Forestry Canada, 1990-91. 
MIC-91-03643/GAR 
SSC-FO1-7/1991 
Research activities of Forestry Canada, 1990-91. 


Program 
156,556 


Program 
156,556 


154,478 


154,506 


156,551 


mission to Scandinavia. 
156,550 


156,761 


156,555 


GEDEON ASSOCIATES, ATHENS, OH. 


MIC-91-03643/GAR 
SSC-FO42-149/1990 
—— Canada: Peg hy for international science 


and tec! activities, 1 
MiC-91-0964 /GAR 156,554 
SSC-FO42-159/1991 

Forestry Canada: Strategic plan for research on climate 

ans. 1990-95. 

MIC-91-03641/GAR 156,553 

SSC-FO46-13/33-1991E 

Silviculture labor force in eastern Ontario: A socio-eco- 

nomic profile. 

MIC-91-04038/GAR 156,571 

SSC-FOL-6/1991E 
State of forestry in Canada: 1990 report to Parliament. 
MIC-91-03626/GAR 156,552 
FORESTRY CANADA. QUEBEC REGION, SAINTE-FOY 
(QUEBEC). 
ISBN-0-662-18560-9 
aera Af = forestry: The strategic plan of the Quebec 
Meo: -03991/GAR 156,568 
SSC-FO42-152/1991E 
cre in forestry: The strategic plan of the Quebec 
Her 1990-2000. 

MIC-91-03991/GAR 156,568 
FORESTRY RESEARCH ADVISORY COUNCIL OF 
CANADA, OTTAWA (ONTARIO). 

ISBN-0-662-57842-2 

Forestry Research Advisory Council of Canada: Annual 

report 1989. 

MIC-91-04031/GAR 156,570 

SSC-FO41-14/1989 

Forestry Research Advisory Council of Canada: Annual 

report 1989. 

MIC-91-04031/GAR 156,570 
FORINTEK CANADA CORP., OTTAWA (ONTARIO). 

Combined Pipe nye hydrolysis and fermentation of 

using y derived from Trichoderma 
harzianum E58. 

MIC-91-03672/GAR 155,146 
FORSCHUNGSZENTRUM JUELICH G.M.B.H. (GERMANY, 
F.R.). INST. FUER ENERGIEVERFAHRENSTECHNIK. 

Juel-2364 

Untersuchung der og 


mnt und Reak- 

Zero crus und Selektivitaet modifi- 

zierter Cu-Co- A Katalystoren bei bp Alkohoisynth- 
the influences of reduction condi- 

conditions on activity and selectivity of 

n — Cu-Co-Zn-Al catalysts during the alcohol synthe- 

DE91785733/GAR 155, 145 


FRAUNHOFER-INST. FUER UMWELTCHEMIE UND 
eee SCHMALLENBERG (GERMANY, 


156,555 








ETDE-mf-1785477 
Anmucoegine Immissionen pn Poca ta in ter- 
Wege zur Minderung ihrer 
Snenaien T. 1 und 2. TH: Chemische Untersuchun- 
= zum oberirdischen Wirkungspfad der Waldschaeden. 
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Evaluation of the rare-element pegmatites in the North- 
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—: o-. NORTHERN AFFAIRS CANADA, OTTAWA 
(ONT. 
ISBN-0-662-58299-3 
Arctic environmental strategy: An action plan. 
MIC-91-04094/GAR 


SSC-R72-223/1991 
Arctic environmental strategy: An action plan. 
MIC-91-04094/GAR 


INDIANA DEPT. OF TRANSPORTATION, WEST 
LAFAYETTE. DIV. OF RESEARCH. 
Investigation of Friction Life Cycles for Indiana Pave- 
ments. Executive Summary. 
(FHWA/IN/RD-90/1-ES) 
PB91-212969/GAR 154,693 
Investigation of a Life Cycles for Indiana Pave- 
ments. Final R 
(FHWA/IN/RD- yt -FR) 
PB91-212977/GAR 
INDIANA UNIV.-PURDUE UNIV. AT INDIANAPOLIS. 
Structural Synergism in Functionalized Polymers: New 
Catalysts for Transacylation Reactions of Derivatives of 
Carboxylic and Phosphoric Acids. 
AD-A236 921/3/GA 154,663 


Polymeric Catalysts with Enzyme-Like Properties. 
AD-A237 007/0/GAR 154,620 


(DENMARK - HANDELSSTYRELSEN, COPENHAGEN 
ISBN 87-7760-004 
Profile of the Banish offshore industry. 
DE91792996/GAR 
NEI-DK-552 
Profile of the Danish offshore industry. 
DE91792996/GAR 156,685 
INDUSTRY, SCIENCE AND TECHNOLOGY CANADA, 
OTTAWA (ONTARIO). 
ISBN-0-662-58088-5 
Canada. evry ame and Technology Canada: 
Annual report 1989: 
MIC-91 SOOI4/GAR 154,095 
SSC-C1-1990 
Canada. Industry, Science and Technology Canada: 
Annual report 1989-90. 
154,095 


154,959 


154,960 


155,743 


155,743 


154,694 


156,685 


MIC-91-03814/GAR 


INFORMATION SYSTEMS AND TECHNOLOGY CENTER, 
WRIGHT-PATTERSON AFB, OH. ADA VALIDATION 
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MHETA 86-012-2065, R. T. Vanderbilt Company, Gouver- 
neur, ne Bp and NIOSH Comments to OSHA on 


ay icity of Tremolite Dust Sam- 
pls of tetng Moro 


155,429 

= ‘A-86-012-2065 
Hazard Evaluation R HETA 90-390-2065 and 
MHETA 86-012-2065, R. T. Company, Gouver- 
neur, New York and NIOSH Comments to OSHA on 
Prager | in the ne of Tremolite Dust Sam- 


Peotoies -212514/ saban 155,429 


NIOSH Testimony to DOL on Occupational Safety and 
Health Administration's ee Pa on _ 
gen to 1,3-Butadiene by R. 


1991. 
Poot. 212654/GAR 


ong Sane to EPA on Radiofrequency Radiation 
Millar, December 5, 1986. 
pba en 2670/GAA 155,433 


pps Comments Le : on Formaldehyde by R. A. 


PBOT BOT 2eRe/GAR 155,434 


NIOSH Testimony to DOL on the Occupational Safety 
and Health Administration's Proposed Rule on Accredita- 
pA oy My Programs for Hazardous Waste Oper- 


in, January 29, 1991. 
Pot, -21 to886/GAR 155,435 


— Comments to DOL on the Occupational Safety 
and Health Administration Notice of Proposed Rulemak- 
ing on Accreditation of Training F for t 
Waste Operations by J. D. Millar, April 1, 1991. 
PB91-212894/GAR 55,436 
Hey Comments to DOL on aa Handling Facilities by 
Niemeier, March 18, 199 
Pag1-212902/GAR 156,269 
NIOSH Testimony to DOL on the Spaces Safety 
and Health Administration's Notice of Proposed Rulemak- 
ing on Occupant Protection in Motor Vehicles by J. D. 
Millar, January 8, 1991. 
PB91-213132/GAR 156,270 
NIOSH Comments and Testimony on the Occupational 
Safety and Health Administration's Notice of Proposed 








Wore pada eae gated 
PB91-213140/GAR 156,271 
NIOSH Comments to DOL on the Occupational Safety 
and Health Administration's Notice of Proposed Rulemak- 
i a a ne D. 


, April 8, 1991. 
PB91-2131 ST/GAR 156,272 


NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
———r ce eee 
ENGINEERING. 


ECTB-147-21A 
In-| Survey Report: Evaluation of the Aero-| Cap- 
sule (Negative Pressure Glove Bag) during the Flomoval 


PB91-212506/GAR 155,401 


NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
HEALTH, CINCINNATI, OH. DIV. OF SURVEILLANCE, 
HAZARD EVALUATIONS AND FIELD STUDIES. 


IWS-143.21 
Industrial Survey Report of General Electric 
4 , New Mexico, April 18-24, 1989. 
PB91-212662/GAR 155,432 


NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
HEALTH, CINCINNATI, OH. ENGINEERING CONTROL 
TECHNOLOGY BRANCH. 
ECTB-147-22A 
In-Depth Survey Report: Evaluation of a Custom Fabricat- 
ed Negative A Glove Bag dung the Removal of Abs 





setts, 
PB91-212647/GAR 


NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
HEALTH, CINCINNATI, OH. HAZARD EVALUATIONS AND 
TECHNICAL ASSISTANCE BRANCH. 


155,430 


HETA-87-352-2097 
Health Hazard Evaluation Report HETA 87-352-2097, 
International Association of Fire Fighters, Anaheim, Cali- 


fornia. 

PB91-212415/GAR 
HETA-87-392-2099 

Health Hazard Evaluation ae HETA 87-392-2099, 

Loral Systems Group, Akron, Ohio. 

PB91-212423/GAR 156,251 
HETA-88-344-2092 

Health Hazard Evaluation Report HETA 88-344-2092, 

Shoprite Supermarkets, New Jersey-New York. 

PB91-212431/GAR 156,252 


HETA-89-1 16-2094 
—_ Hazard a a 89-116-2094, 
lestinghouse Electric Corporation, Bloomington, Indiana. 
PB91-212613/GAR sta 


156,257 
HETA-89-170-2100 
Hazard Evaluation eS HETA 89-170-2100, 
Northwest Vocational School, Cincinnati, Ohio. 
PB91-212605/GAR 156,256 
HETA-89-183-2101 
Health Hazard Evaluation Report HETA 89-183-2101, 
= Jackson Junior High School, Cross Lanes, West 


Pest -212571/GAR 156,255 


HETA-91-023-2096 
Tull Sculpting, Nwot, Colorado 
t, 
PB91-212555/GAR 156,254 


NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
pn tae | MORGANTOWN, WV. DIV. OF SAFETY 


156,250 


FACE-89-17 
Fatal Accident and meee A — 
Report: Electrical Foreman Groundman E 
ean —— ire Contacts 13,200-Volt Power ne. ro 


ber 12, 1988. 
PB91 31 2878/GAR 156,268 


FACE-89-18 

Fatal Accident and me (FACE) 
Report: aaeepene Electrician Electrocuted Lock- 
out Attempt Fails, December 17, 1988. 
PB91-212852/GAR 

FACE-89-19 
Fatal Accident Circumstances and y (FACE) 
rong Damaged Pi Cord, December 22. 1988. 

lower 

PB91-212860/GAR 

FACE-89-20 


156,266 





(FACE) 
at Con- 


struction Site, 
PB91-212779/GAR 156,261 


FACE-89-21 

Fatal Accident Circumstances and Epidemi 
Report: Cement Finisher Dies After 160-Foo! 
, December 19, 1988. 

PB91 -212811/GAR 

FACE-89-25 
Fatal Accident Circumstances and Epi 
Report: — = Mechanic Dies 
Fall loof Opening, December 20 
PB91-212 3o/ Gar 


October 15, 1991 


(FACE) 
‘all from 


156,262 
(FACE) 
a 22-Foot 
156,259 


CA-41 





FACE-89-26 
— Accident Circumstances and Epidemiology (FACE) 
— Lineman Electrocuted While Upgrad- 
nga P tribution System, March 6, 1989. 
PI o1.212746/GAR 


FACE-89-29 
Fatal Accident Circumstances and Epi 
Report: Caulking Mechanic Dies in 
Fails, March 15, 1989. 
PB91-212837/GAR 


FACE-89-30 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrician's Helper Falls to His Death through a 

Skylight, April 18, 1989. 

PB91-217240/GAR 156,277 

FACE-89-31 
— Accident Circumstances and Epidemiology (FACE) 
Ae ag Dies from 80-Foot Fall through a Bridge, 


Aga. 0 7281 T/GAR 


FACE-89-33 
~ ital Accident Circumstances and  mereang J (FACE) 
leport: Grain Elevator Leadman Suffocates After Being 
rpulied | in Shelled Corn Inside Silo, April 5, 1989. 
PB 1-212704/GAR 156,258 


FACE-89-34 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: lronworker gt -\ Fall from a Warehouse under 


Construction, 
PB91-21 TOBDIGAR | 156,276 


FACE-89-35 
Fatal Accident Circumstances and Epidemiol (FACE) 
Report: Stucco Mason Dies in Fall from Scaffold, April 


21, 1989. 
PB91 ts 7273/GAR 156,280 
FACE-8: 
—_ "Accident Circumstances and p coreameenf (FACE) 
: Distribution Line Technician Electrocuted by Con- 
oa in Contact with 7200-Volt Power Line, April 20, 


1989. 
PB91-217224/GAR 156,275 


FACE-89-37 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Laborer Electrocuted When He Contacts 4160- 
Volt Power Line on Rooftop, June 1, 1989. 
0 gga 


FACE-8! 
Fatal Accident Circumstances and —— (FACE) 
Report: Painter Dies from Burns Received from Explosion 
Inside Tank, May 16, 1989. 
PB91-217265/GAR 


FACE-89-39 
Fatal Accident Circumstances and Epidemiology (FACE) 
R : Apprentice Lineman Dies After Contacting 7200- 
olt Primary Wire, May 2, 1989. 
PB91-217257/GAR 156,278 
FACE-89-40 
Fatal Accident Circumstances and py (FACE) 
Report: Service Operations Technician Dies After Con- 
tacting 7680-Volt Switch, May 13, 1989. 
PB91-212829/GAR 156,263 
FACE-89-44 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Farm Laborers Die in Oxygen-Deficient 
Manure Pit, June 26, 1989. 
PB91-212845/GAR 156,265 


Respirator Filter Efficiency Cnn of Dioctyl Phthal- 

ate (DOP) and Hitec (Trade Name) 164. 

PB91-212464/GAR 156,253 
NATIONAL INST. FOR PETROLEUM AND ENERGY 
RESEARCH, BARTLESVILLE, OK. 

NIPER-495 
| numerical simulator for laboratory evaluation of 
steamflood oil recovery. 

DE91002238/GAR 

NIPER-502 
Improvement of sweep efficiency and mobility control in 


pas. flooding. 
E91002229/GAR 156,667 
NIPER-510 
Modeling of surfactant transport and adsorption in porous 
ia. 
DE91002230/GAR 156,668 
NIPER-520 


miol (FACE) 
all Wher Scaffold 


156,264 


156,298 


156,274 


156,279 


156,670 


ob eeeylens of * nethyioabazcle and 
poe ec 


1,2,3, 
DE91002235/GAR 155,150 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(BFRL), GAITHERSBURG, MD. 
NISTIR-4582 

Building and Fire Research Project Summaries, 1991. 

PB91-216788/GAR 154,488 
NISTIR-4587 

oe of an Isolated Sprinkler Spray and a Two- 

yer Compartment Fire Environment. 
PBOT-216804/GAR 154,718 


a, 
Applications of the Generalized Global Equivalence Ratio 
Model (GERM t for bg yn the Generation Rate and 
Distribution of ucts of Combustion in Two-Layer Fire 
Environments: tMothene and Hexanes. 
PB91-216689/GAR 


CA-42 VOL. 91, No. 20 





154,487 


CORPORATE AUTHOR INDEX 


NISTIR-4591 
pen Flammability Test Assessment for Space Station 


(NASA -CR-187115) 
PB91-216606/GAR 
NISTIR-4604 
Direct Digital Control Based Building Automation System 
Design Criteria. 
PB91-216614/GAR 154,479 
NISTIR-4605 
Variable Air Volume System Design Guide. 
PB91-216655/GAR 
NISTIR-4606 
on ame ce 1 for Direct Digital Control Based Build- 
—— mation System. 
P 91-216697/GAR 154,480 
NISTIR-4616 
Building Technol 
PB91-216820/GAI 154,511 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
BOULDER, CO. THERMODYNAMICS DIV. 
DOE/ER/13992-T1 
or theoretical and a study of the ther- 


mop! yaet s fe) Progress report 
(February 1 990-February 1991). 
DE91012660/GAR 157,051 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(CAML), GAITHERSBURG, MD. 


NISTIR-4615 
— Vectorized Software for Bessel Function Evalua- 
PBOt -216598/GAR 154,933 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
Oaaee GAITHERSBURG, MD. OFFICE OF APPLIED 


157,636 


154,474 


Publications 1986-1989. 





poe Life Cycle Cost Computer Program, Version 3.2 
ers). 


(for Microcom 
(NIST/SW/DK-91/013) 


PB91-507970/GAR 158,320 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(CSL), GAITHERSBURG, MD. 
NISTIR-4608 
Electronic Data interchange in Message Handling Sys- 


tems. 
PB91-216622/GAR 154,849 


NISTIR-4614 

Standard Security Label for GOSIP: An Invitational Work- 

shop. Held on April 9-10, 1991. 

PB91-216671/GAR 154,970 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(EEEL), GAITHERSBURG, MD. 

NIST/SP-250/36 
NIST men acta Services: Calibration Service for Cur- 
rent Transform 

PB91- 316770/GAR 155,086 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
GAITHERSBURG, MD. 
NIST/SP-813 
Proceedings of the | ional C in Liquid 
Atomization and Spray — (Sth). eld in Gaithors- 
burg, MD. on July 15-18, 1991. 
PB91-216838/GAR 
NIST-TR-3 
Critical Assessment of Optical Properties of CVD Dia- 


mond Films. 
AD-A236 746/4/GAR 157,090 





154,719 


TR-5 
Spatially and Spectrally Resolved Cathodoluminescence 
of Hot-Filament Chemical-Vapor-Deposited Diamond Par- 


ticles. 
AD-A236 485/9/GAR 154,602 


Federal Information Processing Standards Publication. 
FIPS SET 1991/GAR 154,949 


CALS-Contractor Integrated Technical Information Serv- 

ice (CITIS), Functional Requirements. 

PB91-962600/GAR 156,452 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
GAITHERSBURG, MD. INFORMATION RESOURCES AND 
SERVICES DIV. 

NIST/SP-305-SUPPL-22 
oe of the National Institute of Standards and 
ology, 1990 Catalog. 

PROT 1ees1/GAR 154,101 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
GAITHERSBURG, MD. OFFICE OF STANDARDS 
SERVICES. 

NISTIR-4611 
Conformity Assessment Workshop on Electromagnetic 


Compatibility. 
PBOt-1 192989/GAR 154,851 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(IMSE), GAITHERSBURG, MD. CERAMICS DIV. 


TR-4 
Effects of Multiple Filament Geometry in the Hot Filament 


sition of Diamond Films. 

AD-A236 708/4/GAR 155,979 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NEL), GAITHERSBURG, MD. ROBOT SYSTEMS DIV. 

NISTIR-4595 
Description of a Vibration Compensation System for the 
Small Scale Model Robot Crane Project. 


PB91-216648/GAR 


NISTIR-4610 
Real-Time Model-Based Tracking Combining Spatial and 
Temporal Features. 
PB91-216630/GAR 154,951 


a 
Generation of Smooth Trajectories without Planning. 
PBST 21 7414/GAR 156,831 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(PL), GAITHERSBURG, MD. 
NISTIR-4495 
Evidence for Surface alpha ro Clusters in 
(nat)AG(197)Au from the (e,alpha) Reactio 
PB91-216812/GAR 157,507 


aa. INST. ON ALCOHOL ABUSE AND 
ALCOHOLISM, ROCKVILLE, MD. 
U.S. Alcohol Epidemiol 
Volume 3, Third Edition. 
tors, 1979-1985. 
PB91-204941/GAR 


154,486 


ic Data Reference Manual. 
inty Alcohol Problem Indica- 


154,438 
NATIONAL INST. ON DRUG ABUSE, ROCKVILLE, MD. DIV. 
OF EPIDEMIOLOGY AND PREVENTION RESEARCH. 
So oe 1729 
Natio 1689. Alcoholism Treatment Unit Survey 
(NDATUS) 1 a  - Findings Report. 
PB91-205047/ 154,439 
ionic 1732 
ered pene Survey on Drug Abuse: Population 


Esti 1990. 

PBOT.208104/GAR 154,441 
NATIONAL LIBRARY OF MEDICINE, BETHESDA, MD. 

NLM/LO-91/01 

National Library of ene Recommended Formats for 

Bibliographic Citatio: 

PB91- 182030/GAR 156,317 
earn MARINE — SERVICE, GALVESTON, 
TX. GALVESTON LAI 

NOAA-TM- cone eiumniaey 
General a ee about 


NMF: 
PB91-216093/GAR 


NOAA-TM-NMFS-SEFC-280 
Bibliography of NMFS Galveston Laboratory Publications 
and Reports on Sea Turtles 1978-1991. 
PB91-216101/GAR 156,958 
NOAA-TM-NMFS-SEFC-281 
Executive Summary of the 1990 Texas Closure. 
PB91-216119/GA' 154,313 


on. MARINE FISHERIES SERVICE, PORTLAND, 


Turtle Research at the 
ene 156,957 








DOE/BP/97300-1 

Smolt quality assessment of spring chinook salmon. 
Annual report. 
DE91013287/GAR 154,266 
NATIONAL MARINE FISHERIES SERVICE, SEATTLE, WA. 
COASTAL ZONE AND ESTUARINE STUDIES Div. 

— TM-NMFS-F/NWC-201 

Status Review for Snake River Fall Chinook Salmon. 

PBO1-218222/0AR 54,315 


NATIONAL MARINE FISHERIES SERVICE, SEATTLE, WA. 
NORTHWEST REGION. 


gf gee 
salmon and steelhead at fed- 

eral h wee Pd facilities. Annual report 1990. 

DE91013420/GAR 156,734 
rye MARINE FISHERIES a. WOODS HOLE, 

JA. NORTHEAST FISHERIES CENTE 

"aan 

Status of the Fishery Resources Off the Northeastern 

United States for 1 

PB91-213785/GAR 154,312 
NATIONAL MARINE MAMMAL LAB., SEATTLE, WA. 

Fishery Bulletin, > 89, No. 2, April 1991. 

PB91-205617/GAR 154,311 
NATIONAL OCEAN SERVICE, ANCHORAGE, AK. ARCTIC 
ENVIRONMENTAL ASSESSMENT CENTER. 

Outer Continental Shelf Environmental Assessment Pro- 

ape Yep _ s Principal Investigators. Volume 73. 


PB91-204917/GAR 156,991 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. CLIMATE 
MONITORING AND DIAGNOSTICS LAB. 
NOAA-DR-ERL-CMDL-8 
Front Range Lidar, Aircraft, and Balloon Experi- 


ment. 
PB91-205567/GAR 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, IDAHO FALLS, ID. ENVIRONMENTAL 
RESEARCH LABS. 
Climate Monitoring and Diagnostics Laboratory No. 18. 
immary Report 1989. 
PB91-205559/GAR 154,365 
NATIONAL ——, PORT INFORMATION SYSTEMS, 
OTTAWA (ONTARIO). 
ISBN-0-662-57942-9 
— Participation in the development of EDI stand- 
s. 





154,386 





MIC-91-03861/GAR 
SSC-CO22-97/1990 
=— participation in the development of ED! stand- 
MIC-91-03861/GAR 154,845 
NATIONAL PARK SERVICE, DENVER, CO. DENVER 
SERVICE CENTER. 


154,845 


Special History Sag od ong Gallatin, Statesman, Diplo- 

= on font ist. Friendship Hill National His- 

PB91-205310/GAR 154,405 
NATIONAL RESEARCH no WASHINGTON, DC. 

BOARD ON RADIATION EFFECTS RESEARCH. 
DOE/ER/60864-2 

ae on Radiation Epidemiological Research Pro- 

noon, April 1, 1990-March 31, 1991. 

eoro1at 9/GAR 156, 


NATIONAL RESEARCH COUNCIL, WASHINGTON, DC. 
COMMISSION ON PHYSICAL SCIENCES, MATHEMATICS 
AND RESOURCES. 


— ote 
pony ES. See of Energy's Inertial Confine- 
DE91013201 joan 156,797 

NATIONAL SEVERE STORMS LAB., NORMAN, OK. 
nee Doppler Weather Radar Tornadic Vortex Signa- 
‘e Detection Algorithm. 
(DOT/FAA/NR. 91/5) 
PB91-213447/GAR 


NATIONAL ee. INFORMATION SERVICE, 
SPRINGFIELD, 


Chemical ot Biological Warfare: Detection and Warning 

ar. June 1981-September 1991 (Citations from the 
Database). 

PB91-800623/GAR 156,331 


Chemical and Biological Warfare: Biology, Chemistry, and 
Toxicology. January 1980-September 1991 (Citations 
from the NTIS Database). 

156,332 


PB91-800656/GAR 
Biodeterioration of Oil Spills. January 1981-September 
1S Database). 
155,711 


1991 (Citations from the 

PB91-800714/GAR 

Artificial Intelligence in Control and Real Time Oper- 
ations. ee 1986-September 1991 (Citations from the 


NTIS Di 
154,948 


154,366 


PB91 -800722/ iAR 


Chemical and ee Warfare: Protection, Decontami- 

nation, and Disposal. January 1983-September 1991 (Ci- 

tations from the NTIS Database). 

PB91 “SO07S0/GAR 156,333 
id Human Fac- 


Helmets: Cor 
tors. January 1981 po we oe 1991 "(Citations from the 
NTIS Database 

PB91-800748/ |AR 154,460 


Laser Gyroscopes. January 1982-September 1991 (Cita- 
tions from the ta Database). 
PB91-800755/GAR 156,779 


Hydrogen Fuels. January 1982-September 1991 (Cita- 
tions from the NTIS Database). 
PB91-800763/GAR 155,243 


Chemical and Biological Warfare: General Studies. Janu- 
ary 1987-September 1991 (Citations from the NTIS Data- 


base). 
PB91-800789/GAR 156,334 


Bioremediation. January 1988-September 1991 (Citations 
from the NTIS Database). 
PB91-800797/GAR 155,610 


Environmental Remote Sensing po | the Advanced Very 
igh Resolution Radiometer (AVHRR). January 1986- 

September 1991 (Citations from the NTIS Database). 

PB91-800805/GAR 157,654 


Energy Conservation: Industry Measures. January 1985- 
September 1991 (Citations from the NTIS Database). 
PB91-800813/GAR 155,321 


Department of Defense Installation Restoration Program: 
Remedial Action on Waste Disposal Sites. January 1984- 
September 1991 (Citations from the NTIS Database). 
PB91-800821/GAR 155,611 
Electromagnetic Field Problems: Finite Element and 
Finite Difference Methods. January 1980-September 
1991 (Citations from the NTIS Database). 
PB91-800839/GAR 


Dioxins: Formation, Tran: 
1984-September 1991 (Cita 


base). 
PB91 ere GAR 


Plastic E: RDX: imethyl 
uary 1983- lasaane io (Citations from the NTIS ‘Ba. 


tabase). 
PB91-800854/GAR 156,774 


Activated Carbon: Utilization in Sewage and Industrial 

— Treatment. January 1980-September 1991 (Cita- 
is from the NTIS Database). 

PBDt -800870/GAR 155,712 

Municipal Incineration Studies: Sludge, Refuse, and Solid 

Wastes. January 1984-September 1991 (Citations from 

the NTIS Database). ames 


PB91-800888/GAR 
Catalytic Converters. January 1985-September 1991 (Ci- 
tations from the NTIS Database). 











157,511 


, and Deterioration. January 
itations from the NTIS Data- 


bg 





CORPORATE AUTHOR INDEX 


NAVAL OCEAN SYSTEMS CENTER, SAN DIEGO, CA. 


PB91-800896/GAR 155,416 


Hazardous Materials Waste Disposal: General Studies. 
January 1984-September 1991 (Citations from the NTIS 
Database). 
PB91-800904/GAR 
NATIONAL TRANSPORTATION SAFETY BOARD, 
WASHINGTON, DC. 
NTSB/REC-91 + 
Trai anaes 


158,612 


Recommendations A led duri 
the Month of Prange Ady — ™ 
PB91-91 G605/ GRR 157,710 


NATIONAL WATER RESEARCH INSTITUTE (CANADA). 
LAKES ree 


BRANCH, OTTAWA (ONTARIO). 
ISBN-0-662-1844 


Yukon raya headwater ‘ge study, 1983 and 1985: Ob- 


servations and ai 
MIC-91-03730/GAR 


ag ny nyt 
Yukon River headwater nee study, 1983 and 1985: Ob- 
Pannen bag 
156,657 


and 
MIC-91-03730/GAR 
TIONAL WEATHER SERVICE, SALT LAKE CITY, UT. 


156,657 


NA’ 
WESTERN REGION 


NOAA-NWS-WRCP-57-REV 


bmg: ram (Revised). 
PB91-21 180/GAR 154,369 


NATIONAL WEATHER SERVICE, SILVER SPRING, MD. 


Natural Disaster Survey Report, Shadyside, Ohio, Flash 
Floods, June 14, 1990. 
PB91-204966/GAR 156,662 


NAVAL AIR DEVELOPMENT CENTER, WARMINSTER, PA. 
AIR VEHICLE AND CREW SYSTEMS TECHNOLOGY DEPT. 


NADC-91002-60 
Rapid Solidification Processing of AI3Ti and AI3Ti Plus 
AD-A236 600/3/GAR 154,605 

NADC-91003-60 
jo Volt Direct Current Generator Performance Evalua- 


AD-A236 946/0/GAR 154,159 


—. AIR DEVELOPMENT CENTER, WARMINSTER, PA. 
AIRCRAFT AND 
DIRECTORATE. 


CREW SYSTEMS TECHNOLOGY 


NADC-881 18-60 
New Approximate Fracture Mechanics Analysis Method- 


price Pe Composites with a Crack or Hole. 
AD-A236 565/8/GAR 155,930 


NAVAL CIVIL ENGINEERING LAB., PORT HUENEME, CA. 


NCEL-TN-1827 
An me = — Isolation Design Issues for Navy Essen- 


tial 
AD-Az36 703/ 703/ 3/ GAR 


NCEL-TN-1828 
Underwater Concrete Inspection Equipment. 
AD-A236 578/1/GAR 


NCEL-TN-1830 
Literature Review: Computer Aided Assessment Tech- 
niques for Nonpoint Source Discharges. 
AD-A236 347/1/GAR 155,670 


NCEL-TR-932 
Slipmeter for Floor Coati 
AD-A236 636/7/GAR 


NCEL-UG-0015 
RELMO User’s Guide. Version 1.0. Relative Motion be- 
tween Ships in Random Seas. 
AD-A236 737/3/GAR 156,974 


NCEL-UG-0016 
$7001 User's — Version 1.0. Static Analysis of 
Framed Structui 
AD-A236 733/2/GAR 154,491 


NCEL-UG-0017 
HINCFRAME User’s Guide. Version 1.0. Three-Dimen- 
sional Frame Analysis for Static Loads. 
AD-A236 735/7/GAR 154,492 


NCEL-UG-0018 
$6801 User's Guide. Version 1.0. Static Analysis of Plane 
Frame and Truss Structures. 
AD-A236 736/5/GAR 154,493 


NCEL-UG-0019 
Structural Analysis Code Kit. User’s Guide. 
AD-A236 738/1/GAR 

NCEL-UG-0021 
Comins User’s Guide. Beta Version. Prestressed 


Concrete Beam in and Analysis. 

AD ADSE 739/9/GA\ 154,685 
NCEL-UG-0023 

a User’s Guide. Beta Version. Fixed Mooring 


Orne EL) 
AD-A236 734/0/GAR 


154,490 


155,766 


156,411 


154,494 


156,994 


NAVAL HEALTH RESEARCH CENTER, SAN DIEGO, CA. 


NHRC-90-25 
Keyboard for Underwater Performance Assessment Bat- 


tery Testing. 
AD-A236 579/9/GAR 156,993 


NAVAL MEDICAL RESEARCH INST., BETHESDA, MD. 


NMRI-90-149 
Activity of Human Volunteer Sera to Candidate ‘Plasmo- 
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kenmodel. (Industrial heat and power. A thermodynamic 
calculations model). 


DE91778824/GAR 
ECN-I-91-018 
Tijdreeksen. Waarde, hoeveelheid en prijzen van energie 
en materiaien. (Time series. A computer program to con- 
sult the value, quantity and prices of energy and materi- 
als). 
DE91778825/GAR 155,350 
ECN-I- 91-019 


155,282 


Toepassing optische pyrometrie in de keramische- 
branderopsteling, (ptcaton of optical pyrometry in the 
ceramic burner installation 
DE91778826/GAR 154,712 
ECN-I-91-021 
Preliminary study on of pi 
locities on a rotating HAWT blade. 
DE91778872/GAR 
ECN-I-91-022 
Voorstel voor een aerodynamische testfaciliteit bij ECN. 
(Proposal for an aerodynamic test facility at ECN). 
DE91778873/GAR 155,287 
eee 
en fabricage van schuimkeramiek. (Applica- 
tion of ceramic foam). 
DeO1778845/GAR 158,889 
ECN-RX-91-013 
Long-term processes in a stabilized coal-waste block ex- 
seawater 


DE91778861/GAR 155,542 
a — -01 i 


and ve- 
155,286 





of 
155,890 


electrical 
yMnoKsud 3) 3) asa 1 a of Sr-content. 
bee py GA 


ECN-RX-91-019 
Fabrication of SOFC components at ECN. 
DE91778863/GAR 158,285 
ECN-RX-91-022 
—— voor netkoppeling van kleine pv-systemen. ‘ea 
small p systems). 


DE91 pesto Red 7 GAR so 398 
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ECN-RX-91-023 
pre va program for the performance evaluation of 
im power point trackers. 
DEO 1778879/GAR 


ECN-RX-91-024 
pa for testing of maximum power point trackers 
variable, programmable conditions. 
Dror: 778880/GAR 156,335 


ECN-91-001 
Regulations for the type-certification of wind turbines: 
_ ical criteria. y draft of NEN 6096/2, ver- 
1.0, 26 November 1990. 
DE91778860/GAR 155,284 


NEVADA UNIV., RENO. DEPT. OF PHYSICS. 


DOE/ER/14160-T1 
Screening resonances in plasmas. Progress report. 
DE91012895/GAR 157,117 


155,334 





NEVADA UNIV. SYSTEM, RENO. WATER RESOURCES 
CENTER. 


DOE/ID/12757-1 
oe pone system in Reno, Nevada: A hydrolog- 
and thermal analysis. 
DE 10131557 GAR 155,250 


NEW BRUNSWICK. ACADIAN PENINSULA SOLID WASTE 
PROVISIONAL COMMITTEE, FREDERICTON. 


pac} guidelines for an environmental impact assessment, 
ian Peninsula Regional Landfill. 
Mic-91-03880/GAR 155,545 


NEW BRUNSWICK. FISH AND WILDLIFE BRANCH, 
FREDERICTON. 


New Brunswick furbearer harvest report, 1989-90. 
MIC-91-04115/GAR 


NEW BRUNSWICK. GEOGRAPHIC INFORMATION 
CORPORATION, FREDERICTON. 
ISBN-1-55048-318-8 
ye pcm Geographic Information Corporation: 
| report 1989-90. 

Mics 90843/GAR 156,749 
NEW BRUNSWICK. MINERAL RESOURCES DIVISION, 
FREDERICTON. 

Preliminary review of New Brunswick's mineral industry, 


MIC-91-04134/GAR 156,714 


NEW BRUNSWICK. MINERALS AND ENERGY DIVISION, 
FREDERICTON. 
Mineral Investment Stimulation Program of the Canada- 
New Brunswick Mineral Development Agreement. 
56,688 


56,758 


MIC-91-03573/GAR 
Column flotation of syivinite. 
MIC-91-03574/GAR 156,689 


Evaluation = Verti-Press pressure filter for lead concen- 
trate dewat 
MiC-91-03577/ 3AR 156,691 


aig of antimony reserves at the Lake George 
ine, York County, New Brunswick. 
MiC-91-03578/G, R 156,692 


- —— at the Lake George mine, York County, 


Micatc ‘03579/ TGAR 156,693 


Study of the processing options for gold recovery of 
4 Spencer ores, New Brunswick. 

MIC-91-03582/GAR 156,694 
Further characterization of the precious metal potential of 
mineral deposits associated with Rocky Brook-Millstream 
Fault System, northern New Brunswick. 
MIC-91-04132/GAR 


NEW BRUNSWICK. PLANT INDUSTRY BRANCH, 
FREDERICTON. 


New Brunswick seed potato growers’ certification list, 


1987. 

MIC-91-03840/GAR 154,257 
NEW BRUNSWICK. PREMIER’S ROUND TABLE ON 
ENVIRONMENT AND ECONOMY, FREDERICTON. 

Sooner sustainable development strategy for New 


Bru k. Draft. 

MIC-91-04133/GAR 157,521 
NEW BRUNSWICK TRANSPORTATION AUTHORITY, 
FREDERICTON. 

New Brunswick Transportation Authority: Annual report 

1989-90. 

MIC-91-03802/GAR 
NEW ENGLAND RESEARCH, INC., WHITE RIVER 
JUNCTION, VT. 


o 


Feasibility Study on the Characterization of the Degree 
and Scale of Reservoir Heterogeneity from Surface and 
Borehole Seismic Data. 1. Milestone Report, 
—— 1990-February 1991. 

(GRI-91/0107) 
PB91-217042/GAR 


NEW YORK ACADEMY OF SCIENCES, NY. 
— of the New York Academy of Sciences. Volume 
eae ’s Anemia Symposium (6th) Held in New York 
on 


larch 1990. 
AD-A236 408/1/GAR 156,161 
NEW YORK UNIV. MEDICAL CENTER, NY. 
DOE/ER/60592-T3 
Particle ition in human and canine tracheobronchial 
casts. Progress report. 


CA-46 VOL. 91, No. 20 


156,713 


157,713 


156,722 


CORPORATE AUTHOR INDEX 


DE90009738/GAR 155,353 


NEWFOUNDLAND. MINERAL DEVELOPMENT DIVISION, 
ST. JOHN’S (CANADA). 
Newfoundland. Mineral Development Division: Report of 
activities for 1987. 
MIC-91-04069/GAR 156,645 


NEWFOUNDLAND. WOMEN’S POLICY OFFICE, ST. 
JOHN’S (CANADA). 
ISBN-0-920769-78-0 
Three Rs: nag snes reaching, and referring women 
with addictions: A guide for caregivers. 
MIC-91-04054/GA\ 154,437 


NIAGARA (ONT.: REGIONAL MUNICIPALITY). THOROLD 
(ONTARIO). 
Demonstration project by the Regional Municipality of Ni- 
agara: Crack and seat Niagara road 1 (Dominion Road) 
Town of Fort Erie. 
MIC-91-04154/GAR 154,691 


NISSAN MOTOR CO. LTD., TOKYO (JAPAN). 
Development of Solid-Lubricated Ball-Screws for Use in 


Space. 
N91-24617/3/GAR 156,008 


NORDISK GASTEKNISK CENTER, HOERSHOLM 
(DENMARK). 
ISBN 87-89309-29-4 
Erfaringer med danske 


andre europaeiske naturgas- 
drevne gasmotoraniaeg. 


Experiences with Danish and 
other European natural gas fired engine systems). 
DE91792973/GAR 54,762 


ISBN 87-89309-35-9 








(Energy pro- 
155,077 


gip med g 
duction costs of natural gas utilization). 
DE91792991/GAR 


ISBN 87-89309-37-5 
Smaa_gasturbiners tekniska nivaa och utvecklingsriktnin- 
gar. (Technical level and lines of development of small 


jas turbines). 
E91792990/GAR 155,264 


NEI-DK-541 
Erfaringer med danske andre europaeiske naturgas- 
drevne gasmotoranlaeg. *Yexperiences with Danish and 
other European natural gas fired engine systems). 
DE91792973/GAR 


NEI-DK-546 

Smaa _gasturbiners tekniska nivaa och utvecklingsriktnin- 

gar. (Technical level and lines of development of small 

= turbines). 
E91792990/GAR 155,264 
NEI-DK-547 

pe gee wn ge med naturgas. (Energy pro- 

ion costs of - gas utilization). 

DEo1790991 /GAR 155,077 
NORDVESTJYSK FOLKECENTER FOR VEDVARENDE 
ENERGI, HURUP (DENMARK). 

ISBN 87-7778-008-6 

Sol til gulwarme paa adressen Nihoejevej 38, Oester 

Hornum, 9530 Stoevring. (Solar energy for the floor heat- 

ing at the address Nihoejevej 38, Oester Hornum, 9530 


Stoevring). 

DE91792971/GAR 155,338 
NEI-DK-537 

Sol til gulwwarme paa adressen Nihoejevej 38, Oester 


Hornum, 9530 Stoevring. (Solar energy for the floor heat- 
ing at the address Nihoejevej 38, Oester Hornum, 9530 


Des! 51799071 /GAR 155,338 
NORSK HYDROTEKNISK LAB., TRONDHEIM. 
ISBN-82-595-6294-4 


ice Dynamics in the Marginal Ice Zone. 
PB91-223107/GAR 156,992 


NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE UNIV., GREENSBORO. DEPT. OF MECHANICAL 
ENGINEERING. 


Impact Damage Tolerance of Composites Exposed to 
Hot, Cold and Wet Environments. 
(WL-TR-91-301 1) 
AD-A236 869/4/GAR 

NORTH CAROLINA STATE UNIV. AT RALEIGH. 

DOE/ER/45384-1 
Research at and operation of the material science x-ray 
absorption beamline (X-11) at the National synchrotron 
light source. Annual progress report. 
157,207 


154,762 


155,935 


DE90001980/GAR 


DOE/ER/45384-2 
Research at and operation of the material science x-ray 
— beamline (X-11) at the National Synchrotron 
a Source. Annual progress report. 

91012155/GAR 156,089 

NAS 1.26:187098 
Theoretical Evaluation of Engine Auxiliary Inlet Design for 
Supersonic V/STOL Aircraft. 
(NASA-CR- 187098) 
N91-24123/2/GAR 


NAS 1.26:188200 
Trace Conta Photocatalytic Oxidation of Atmospheric 
Trace Contaminants. 


(NASA-CR-188200) 
N91-24685/0/GAR 154,592 


lon Microprobe Elemental Analyses of Impact Features 
on Interplanetary Dust Experiment Sensor Surfaces (Ab- 
stract Only). 


154,124 


N91-25007/6/GAR 157,566 
NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
MARINE, EARTH AND ATMOSPHERIC SCIENCES. 

Assessment of Physical Oceanographic Studies in the 

Seas Around Taiwan. 

AD-A236 602/9/GAR 156,959 
NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
MECHANICAL AND AEROSPACE ENGINEERING. 

DOE/ER/13482-5 
Transport properties of disordered porous media from the 
—- Progress report, March 1, 1990-February 


28, 199 

DE91012160/GAR 156,020 
NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
PHYSICS. 


DOE/ER/40461-3 
Theoretical nuclear reaction and structure studies usi 
hyperons and photons. Progress report, January 1990- 
December 1990. 
DE91012938/GAR 157,323 
NORTH CAROLINA UNIV. AT CHAPEL HILL. 


Molecular Strategy for the Cor 1ofaG uy 
— Vaccine for Venezuelan tome Encophaliz 


Viru: 

AD-A236 920/5/GAR 156,203 
NORTH Len enter _: AT CHAPEL HILL. DEPT. OF 
COMPUTER SCIENC 

TR89-043 
Expert System for Searching in Full-Text. 
AD-A236 682/1/GAR 
TR90-041 
Prototyping Parallel and Distributed Programs in Proteus. 
AD-A236 597/1/GAR 154,892 
TR90-042 
UNC Collaboratory Project: Overview. 
AD-A236 704/3/GAR 
TR91-009 

Computational Model for the Stereoscopic Optics of a 

Head-Mounted Display. 

AD-A236 705/0/GAR 

ba ted 

Search Improvement via Automatic Query Reformulation. 

154,9. 





154,897 


154,091 


155,031 


AD- A236 588/0/GAR 


TR91-013 
Providing Common Access Mechanisms for Dissimilar 
Network Interconnection Nodes. 
AD-A236 630/0/GAR 154,857 
TR91-020 
Annual Progress ~— (17th) and 1992-97 Renewal 
Proposal Interactive hics for Molecular Studies. 
AD-A236 598/9/GAR 56,179 
TR91-023 
Efficient Supersampling Antialiasing for High-Performance 
Architectures. 
AD-A236 631/8/GAR 154,858 


Parallel Architectures and Algorithms for Real-Time Syn- 
thesis of High Sok Images Using Deferred Shading. 
AD-A236 590/6/GA 154,891 


Parallel oan: of Large Arrays on the MasPar MP-1. 
AD-A236 622 154,856 


Art-Related Virtual Reality eae at the University 

of North Carolina at Chapel Hi 

AD-A236 628/4/GAR 154,954 
ity Environ- 


Building Mi Il onic S 
155,048 





in a Uni 


ment. 
AD-A236 629/2/GAR 
Liew and Algorithms for Volume Rendering on Mul- 


ticom 
AD- ery 632/ 6/GAR 154,895 


Generating eee for Arbitrary Surfaces Using Reac- 
tion-Diffusio: 
AD-A236 706/8/GAR 154,950 


Supercomputing Power for Interactive Visualization. 
AD-A236 717/5/GAR 154,859 


Achieving Direct Volume Visualization with Interactive Se- 
mantic Region Selection. 
AD-A236 718/3/GAR 154,958 


Framework for Efficient Execution of Array-Based Lan- 
= es on a Computers. 
D-A236 858/7 154,907 


NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
STATISTICS. 
Information Capacity of the Matched Gaussian Channel 


with J 2. Infinite-Di hannels. 
AD-A236 847/0/GAR 154,850 


NORTH CAROLINA UNIV. AT CHAPEL HILL. HIGHWAY 
SAFETY RESEARCH CENTER. 
HSRC-PR148 
Increasing Child Restraint Usage through Local Educa- 
tion and Distribution Efforts. 
PB91-218461/GAR 
HSRC-PR152 
Injury Control Case Study: Assessing the Impact of In- 
creasing the Drinking Age on Motor Vehicle Injuries. 
PB91-218669/GAR 157,530 





157,529 





NORTH CAROLINA UNIV AT CHAPEL HILL. PROGRAM 
FOR INTERNATIONAL TRAINING IN HEALTH 
List of Free Materials in Family Pranning/ Maternal and 
Child Health, 1990, Fourth Edition 
(AID-PN-ABG-779 
PB91-209841 1eaR 155,765 
NORTHEAST INTERNATIONAL COMMITTEE ON ENERGY, 
HALIFAX (NOVA SCOTIA). 
Conference of the New England Governors and the East- 
ern Canadian Premiers: Biomass compendium. 
MiC-91-03905/GAR 155,239 
NORTHEASTERN FOREST EXPERIMENT STATION, 
DELAWARE, OH. FORESTRY SCIENCES LAB. 
FSGTR-NE-150 
GR-IST: PC Program for Evaluating Gang-Rip-First Board 
-Up Procedures. 
PB91-212381/GAR 156,077 
FSRB-NE-119 
Pulpwood Production in the Northeast, 1989. 
PB91-216077/GAR 
NEFES/91-15 
Pulpwood Production in the Northeast, 1989. 
PB91-216077/GAR 
NEFES/91-16 
GR-IST: PC Program for Evaluating Gang-Rip-First Board 
Cut-Up Pi lures. 
PB91-212381/GAR 156,077 
NORTHEASTERN UNIV., BOSTON, MA. 
DOE/PC/89776-T2 
Effects of calcium magnesium acetate on the combustion 
of coal-water hope ixth 9 project report, 1 De- 
1991. 


cember 
DE91012725/GAR 158,195 


NORTHERN AFFAIRS PROGRAM peewee. NWT 

GEOLOGY DIVISION, YELLOWKN 
Geol of the Third Portage 
Lake, District of —_— 


56,583 


156,583 


Lake area north of Baker 


MIC-91-03634/GAR 156,635 

Analysis of gossans and exploration guides, Hawk Hill- 

Griffin-Mountain Lakes area, District of Keewatin. 

MIC-91-03635/GAR 156,636 
NORTHERN FOREST RESEARCH CENTRE, EDMONTON 
(ALBERTA). 

ISBN-0-662-17635-9 
pee | Ley sed 4 WNDCOM model to predict winds in moun- 


MC. 91-03043/GAR 156,561 
ISBN-0-662-17904-8 

Two-way ASCII file transfers between HP and IBM com- 

patible microcomputers. 

MIC-91-03944/GAR 156,562 
ISBN-0-662-18084-4 

Wood density of Canadian tree species. 

MIC-91-03920/GAR 
ISBN-0-662-18123-9 

Effects of cutting method and seedbed treatment on 

poner spruce regeneration in Manitoba. 

MIC-91-03945/GAR 156,563 
ISBN-0-662-18124-7 

— and growth of jack pine provenances in Manito- 


156,564 


156,560 


MIC-91-08046/GAR 
ISBN-0-662-18665-6 
Methods manual for forest soil and plant analysis. 
MIC-91-03924/GAR 
ISBN-0-662-18679-6 
Forest insect and disease conditions in Alberta, Sas- 
katchewan, Manitoba and Northwest Territories in 1990 
and predictions for 1991. 
MIC-01-03947/GAR 156,565 
ISBN-0-662-18680-X 
Economics of 15 options for industrial utilization of 


ort 
IC-91-03948/GAR 156,566 


SSC-FO29-2/48-1990E 
bere J bay ont A WNDCOM model to predict winds in moun- 


MC. 91-03943/GAR 156,561 
SSC-FO29-2/49-1990E 

Two-way ASCIl file transfers between HP and IBM com- 

patible microcomputers. 

MIC-91-03944/GAR 156,562 
SSC-FO29-2/50-1990E , P 

Survival and growth of jack pine provenances in Manito- 


ba. 
MIC-91-03946/GAR 156,564 


SSC-FO46-12/316E 
Effects of cutting mated and seedbed treatment on 
nin N 


black spruce 
MIGC-91-03945/GAR 156,563 


SSC-FO46-12/318E 
Forest insect and disease conditions in Alberta, Sas- 
katchewan, Manitoba and Northwest Territories in 1990 
and predictions for 1991. 
MIC-91-03947/GAR 156,565 
SSC-FO46-12/319E 
Methods manual for forest soil and plant analysis. 
MIC-91-03924/GAR 
SSC-FO46-12/320E : 
Economics of 15 options for industrial utilization of 
poplar. 


56,769 





56,769 


CORPORATE AUTHOR INDEX 


MIC-91-03948/GAR 
Wood pon - species. 
dian tree 
MIC-91-03920/GAR 
NORTHERN ILLINOIS UNIV., DE KALB., DEPT. OF 
aa nie 
tion 28 Apo ed to Momo —- Two . immiscible 
lembrane Electrochemistry. 
(ROG 106. 08-Fi (08441) 
AD-A236 916/3/GAR 
NORTHWESTERN UNIV., EVANSTON, IL. 
Interactive GRO/OSSE Reduction Environment — 
Software —— Specifications, Oriented 
tion iment. 
AD-A236 723/3/GAR 154,901 
Probabilistic Finite Elements for Fracture and Fatigue 


Analysis. 
N91-24332/9/GAR 


NORTHWESTERN UNIV., EVANSTON, IL. DEPT. OF 
ae ENGINEERING AND COMPUTER SCIENCE. 
n and Control of Nonlinear and Hybrid Systems. 
APOSPLTR. 91-0527) ” 
AD-A236 938/7/GAR 156,133 
NORTHWESTERN i EVANSTON, IL. DEPT. OF 
MATERIALS SCIENC! 
DOE/ER/45365-2 
cre of transformation toughening. Progress 
1, 1990-May 31, 1991. 
155,997 


156,566 


156,560 


154,618 


157,189 


DES! 31013151 /GAR 


NOTRE DAME UNIV., IN. DEPT. OF AEROSPACE AND 
MECHANICAL ENGINEERING. 
NAS 1.26:188231 
Experimental Analysis of Critical Factors Involved in the 
Breakdown Process of Leading Edge Vortex Flows. 
(NASA-CR-188231) 
N91-24110/9/GAR 154,121 


NAS 1.26:188235 
Breaking down the delta Wing Vortex: The Role of Vortic- 
ity in the Breakdown Process. 
(NASA-CR- 188235) 
N91-24109/1/GAR 


NOTRE DAME UNIV., IN. DEPT. OF CHEMICAL 
ENGINEERING. 
DOE/ER/13913-3 
— of interfacial behavior in cocurrent gas-liquid flows. 
Progress report, May 1, 1990-April 30, 1991. 
DE91013008/GAR 157,054 


NOVA SCOTIA. DEPT. OF AGRICULTURE AND 
MARKETING, HALIFAX. 

Nova Scotia. Dept. of Agricultt g: Agricul- 

tural review, 1990. 

MIC-91-03850/GAR 154,319 
NSI TECHNOLOGY SERVICES CORP., DAYTON, OH. 

Acute Inhalation Toxicity of Triethylborane Spontaneous 

Oxidation Products: Immediate and Delayed Exposure. 

(AAMRL-TR-90-061) 

AD-A236 506/2/GAR 156,304 

NUCLEAR REGULATORY yor WASHINGTON, 

DC. DIV. OF SAFETY ISSUE RESOLUTION. 

Procedural and Submittal Guidance for the Individual 

Plant Examination of External Events (IPEEE) for Severe 

Accident Vuinerabilities. Final Report. 

NUREG-1407F/GAR 156,926 
NUCLEAR REGULATORY COMMISSION, WASHINGTON, 
DC. OFFICE OF ADMINISTRATION. 

Regulatory and Technical Reports (Abstract Index Jour- 

oak Compilation for First Quarter 1991, January-March. 

NUREG-0304-V16-N1/GAR 156,922 


= ue of Documents Made Publicly Available, April 1- 
, 1991. 

NUREG-0540-V13-N4/GAR 156,923 

Nuclear Regulatory Commission issuances, April 1991. 

NUREG-0750-V33-N4/GAR 156,925 
NUCLEAR REGULATORY COMMISSION, WASHINGTON, 
DC. OFFICE OF ADMINISTRATION AND RESOURCES 
MANAGEMENT. 

Indexes to Nuclear Regulatory Commission Issuances, 

January-March 1991. 

NUREG-0750-V33-IND1/GAR 156,924 
OAK RIDGE GASEOUS DIFFUSION PLANT, TN. 


K/ET-194 ’ 
Relationship of pressure to temperature rise in overfilled 


cyli 3 
DE91011147/GAR 156,830 
OAK RIDGE K-25 SITE, TN. 
CONF-910559-4 
ie testing for the Oak Ri 
lor: Emissions test for August 27, 
be91013523/GAR 


K/QT-389/0P 
Effluent testing for the Oak Ri 
tor: Emissions test for August 27, 
DE91013523/GAR 


OAK RIDGE K-25 SITE, TN. UEO ENRICHMENT 
TECHNICAL OPERATIONS DIV. 


154,120 


and Mark 





Mixed Waste Incinera- 
1990. 
155,373 


Mixed Waste Incinera- 
1990. 
155,373 


ag ne 
Effect weer on cylinder valve corrosion. 


DE1012745/GA 155,965 


OAK RIDGE NATIONAL LAB., TN. 


OAK RIDGE NATIONAL LAB., TN. 
ANL/CP-73070 
Systematic effects in CALOR simulation code to model 
(ANLHEP-CP.912 
DE91012501/GAR 
aed 
(Te Fett tn 
ry gh) 
CESAR-91/07 
for continued basic 
meee Precal rise2 1996. 
DE91012997/GAK : 
CONF-871187-2 


ition of uranium from waste materials. 
DE91 /GAR 155,463 


CONF-900921-1 
Use of Pare prs: assessment for evaluation of process- 
ae 7 * of future environmental change: 
veo i in the Adirondack Mountains, New 
besi012534/GAR 155,674 
CONF-910145-4 
pean em per behavior over a ranges of 
Be2CuSOU7-x s{/PBa2CuG0(7%) suporatios ; 
DE91013237/ 157,161 


“Renan 
pairing and c-axis versus ab-plane gap anisot- 


superconductors. 
py gh (8 157,155 
CONF-910326-4 


Parallelizing across time when ing time-dependent 
‘al ciffeential - solving 
E91012948/GAR 154,922 
CONF-910430-3 
Characterization of silicon nitride synthesized by micro- 
DE91012219/GAR 155,865 
CONF-910430-9 
ing of geicast 
DE91012955/GAR 
CONF-910434-7 
Use of Chernobyl fallout data to test model predictions of 
the transfer of Lint Lo — from the atmosphere 
DE91013418/GAR 155,482 
ag tate 910435-79 
oposed Regulatory Guide basis for spent fuel decay 
DE91012504/GAR 156,865 
CONF-910503-12 
International evaluation cooperation Subgroup 7: Multi- 
Besio1ses4/GAn . 157,230 


CONF-910505-57 
Radioactive beams with the HHIRF accelerators. 
DE91012237/GAR 


bag oe 0602- a 


Deetot 01 40/GAR 
CONF-910624-1 
crack & ane Strain effects estimated with a 
DE91012072/GAR 156,059 
CONF-910659-19 
Evaluation of environmentally acceptable coal combus- 
tion technology to increase coal use at CONUS Air Force 
DE91012518/GAR 156,450 


CONF-910659-20 
Plastic Media Blasting (PMB) waste treatment technolo- 


891012502/GAR 155,510 
CONF-910704-1 
vs marketing: How 
construction practices in the Pacific Northwest. 
DE91012229/GAR 
CONF-910706-1-Rev 
po are ga fluorination studies of U, Np, Pu and 


m. Revision. 
aay 011088/GAR 154,584 


CONF-910739-13 
Analysis of molten-corium-induced failure of drain pipes 
in BWR Mark 2 containments. 
DE91011365/GAR 156,898 


bag 0808-1 


157,280 


155,877 


157,231 


Technology Program fracture issues. 
155,982 





solution 
tion technique. 
DE91012220/GAR 


ba oh ee 2-1 
es + arate, polymers as precursors of 


5e51008890/GAR 155,852 
CONF-910812-2- oo Abst 


a of aquatic habitat degradation. 
DE91012050/GAR 


October 15, 1991 


g as an |ASCC mitiga- 
155,991 


155,673 


CA-47 





CONF-910817-3 
isons of irradiation-induced shifts in fracture 
pn mee crack _— ——. and Charpy impact 
in 


DES 1/GAI 156,896 
CONF-910817-9 

Fracture mechanics assessment of PWR vessel integrity 

incorporating dynamic crack arrest data above 220 
MPa(radical)m. 


DE91009916/GAR 156,826 


CONF-910817-10 
ications of a 2-D moving finite element formulation to 
fracture 


elastic 

DE91009930/GAR 157,179 
CONF-910817-11 

Assessment of ductile fracture methodology based on 

lications to ros experiments. 

DE91009920/GA 156,827 
CONF-910817-12-Pt.1 

Rate Eng ag oe mechanical behavior “ modified 

9Cr-1 |: 1, Experiments at 538 degrees C. 

DE91 of 1097/GAR ” 155,983 
CONF-910817-13-Pt.2 

Rate (time)-dependence mechanical behavior of modified 

9Cr-1Mo steel -- 2. Isothermal modeling at 538 — Cc. 

DE91011100/GAR 
CONF-910831-1 

A is of 

DE91007266/GAR 
ag ay td 

olatile organic compounds in contaminated soils: The 

bmn and validity of the measurement process. 

DE91011368/GA 155,715 
CONF-910853-1 

Tracking electric field exposure levels through radio fre- 


uency dosimetry. 
BE91007194/GAR 156,283 
CONF-910854-1 
rowth mechanisms of CVD diamond films determined 


by a novel TEM technique. 
DE91011095/GAR 156,019 


CONF-910870-1 
— -induced segregation in austenitic stainless 


156,010 


‘e modification as a corrective action. 
156,894 


5E91009912/GAR 


CONF-910870-2 
ication of electron energy loss spectroscopy to mi- 
croanalysis of irradiated stainless steels. 
DE91009913/GAR 155,981 


CONF-910870-3 
Correcting channeling and diffraction effects in quantita- 
tive REELS surface microanalysis. 
DE91009924/GAR 154,628 
CONF-910870-4 
In-situ REM imaging of surface processes on ceramic 
bulk crystals from 300 to 1670 K in a conventional TEM. 
DE91009923/GAR 155,853 
CONF-910870-7 
Materials science applications of a 120 kV FEG TEM/ 
STEM: Triskaidekaphilia. 
DE91010136/GAR 
CONF-910870-8 
—- effects on the microstructure of titanium elec- 
contacts on diamond films. 
Deeror01 50/GAR 157,149 


CONF-910871-1 
peo er on effects in modeling and control of hard 
a manipulator. 
Beotontase/Gar 155,826 


CONF-9009381 
Assessment ot the lifetime of Faraday shield elements. 
DE91012228/GAR 156,784 


CONF-! —* 
Role o doll 198 energy crops in mitigation of fossil 


155,366 


156,081 


CO2 e 

DE91012543/GAR 
CONF-91 = 40-1 

2 mt — Recent Seen responses to the 


xternalities nergy prod 
best012514/GAR 155,125 


ae 9104140-2 
EPA and the Endangered Species Act: Complementary 
oaches or —- excess. 
DE91014239/GA 155,730 


CONF-9104140-3 
a mg of impacts on wetlands: do NEPA analyses in- 
e wetland protection requirements. 
D of ry 4220/GAR 
CONF-9104158-3 
Searching for consensus patterns on a hypercube. 
DE91013233/GAR 
eS. 
— ejection of Ag(sup + ) ions from a roughened 
rer surface: role of the outene plasmon. aimeie 


155,729 


156,187 


5ES1012945/GAR 
CONF-9104192-7 

Desorption of large organic molecules by laser-induced 

plasmon excitation. 

DE91013415/GAR 154,649 
ones 9104192-8 

Evaporation as a diagnostic test for hydrodynamic cool- 
ing of laser-ablated clusters. 
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DE91013416/GAR 
CONF-9104201-1 


157,411 
of ots com 
is science. W 
redielion to chemical engineering science, 
held in ine, IL (USA) on 22-23 Apr 1991. 
DE91012052/GAR 
CONF-9104209-2 
Example of system integration for RCRA policy analysis. 
DE91012540/GAR 155,511 


CONF-9104248-1 


X-ray microi of elemental composition and mi 


icros- 
tructure for materials science. Applications of photon-in 


photon-out with third-generation synchro- 
tron radiation sources meeting held in Washington, DC 
(USA) 25 Apr 1991. 
DE91012221/GAR 156,090 
CONF-9104249-1 
pasar effects in CALOR simulation code to model 


GMLMEPCP oie ieee 


DE91012501/GAR 
CONF-9104258-1 
Computational challenges provided by the codes used to 
= and analyze Superconducting Super Collider hee 
DE91012960/GAR 157,325 
CONF-9105116-2 
Control autonomous mobile robots usi ied 
reasoning VLSI chips and 
O75, 828 


157,280 


—s ualitative 
DE91012527/GAR 
CONF-9105130-1 
—— creep by climb-enabled glide driven by tran- 
‘ocesses. 


sient point defect 
DE91012950/GAI 156,037 


CONF-9105151-1 

Keay ape myo ic and transport properties of superconduc- 

ih magnetic fields. 

DE01012580 GAR 157,159 
CONF-9105174-1 

Monolithic front end electronics for silicon calorimeters. 

DE91012063/GAR 157,219 
CONF-9105180-1 

roe’ of nanovolt-resolution x-ray diffraction using 


lear scattering. 
E9101 2217/GAR 154,587 
CONF-9105181-1 


Analysis of metals in solution using electrospray ioniza- 
tion mass spectr 4 
DE91012522/GAR 154,563 


CONF-9105181-2 
Fixed-wavi lh R2Pi/tandem mass spectrometry for 
mixture ai in the quadrupole ion trap. 
DE91012506/GAR 154,560 
CONF-9105181-3 
Enhancement of mass resolution in the quadrupole ion 


DE81012507/GAR 
DE91012507/GAR 154,561 
CONF-9105181-4-Extd.Abst 
‘Spontaneous’ cluster decomposition in a quadrupole ion 
trap. 
DE91012519/GAR 154,562 
CONF-9105181-5 
pen yre che lor preforming ions in solution from compounds 


normally amenable to electrospray ionization. 
De91012540/GAR 154,564 


CONF-9105181-6 

Chemical characterization of —— by laser abla- 

tion 

DED1012513/GAR 154,640 
CONF-9105181-9 

Reactive collisions of multiply charged ions derived from 

DEST0 12088 

DE9101 /GAR 154,565 
CONF-9105181-10 

investigation of matrix-assisted laser desorption FTMS for 

biomo les. 

DE91013511/GAR 156,190 
CONF-9105181-11-Extd.Abst 

— energy distributions of ions after surface colli- 


De91013412/GAR 154,648 
CONF-9105181-12 
Differeniation of Aroclors in environmental samples using 
negative ion chemical ionization (NICI) mass spectrome- 


DE91013411/GAR 155,728 


CONF-9105181-21-Extd. a 
pe samen from electro- 
juent analysis by matrix-as- 
‘ourier transform mass spectrom- 


5E61014264/GAR 156,191 
CONF-91051 ~ ¥- 
materials with a fine length scale: Mechani- 
cally alloyed metals and the high temperature supercon- 
Y1Ba2Cu307. 


DE91012538/GAR _ 156,032 


CONF-9105184-2 
reat studies on a Fe3Al-based iron aluminide and 


DE91012529/GAR 


CONF-9105188-1 
— of crack depth on the fracture toughness of re- 


essure vessel stee! 
155,993 


155,992 


DES! 12537/ GAR 


CONF-9105190-1 
Scintillation detector efficiencies for neutrons in the 


pated 4 n above 20 MeV. 
DE91 12eaavenn 157,281 


CONF-9106178-2 
Confinement projections for the Burning Plasma Experi- 


ment (BPX). 
DE91012516/GAR 157,115 
CONF-9106188-1 
Automated verification of system configuration. 
DE91012520/GAR 
CONF-9106189-1 
Experimental studies of the volatility of ammonium chlo- 


DE91012526/GAR 155,073 
CONF-9106195-1 

Making energy efficiency 

DE91013057/GAR 
CONF-9106196-1 


Reflection-asymme' 
DE91013414/GAR 


CONF-9107113-1 
Elevated-temperature fracture resistances (K(sub IC), R- 
curves, —— )(sub (omega)OF)) of monolithic and 
composite ceramics using chevron-notched, bend t 
DE91012961 /GAR 
LA-UR-91-1788 
pom meg evaluation cooperation Subgroup 7: Multi- 
cross section ing. 
1£91012034/GAR 157,230 
ORNL/ATD-12 
Rare-earth phosphors for remote thermographic applica- 


tions. 
DE91011082/GAR 154,630 


ORNL/ATD-42 

Composite heat dai a analysis. Part 1, 
Mechanical testing of | 6/301-6 laminal laminates: Part 2, Laser- 
pumped fluorescence spectroscopic studies on IM6/ 
3501-6 laminates: Part 3, Diffuse reflectance infrared fou- 
rier transform spectroscopic studies on IM6/3501-6 lami- 


nates. 
DE91013025/GAR 155,942 
ORNL/CON-303 
National fuel end-use efficiency field test: Energy savings 
pod ee of an improved energy conservation 
lection technique. 
158,306 


155,037 


happen. 
155,099 


metric shapes in atomic nuclei. 
157,410 


tests. 
155,878 


DES101: 3002/ GAR 


ORNL/CON-304 
poe or age d ner ap amg of energy use meteri 
is _—— lor multifamily buildings in 


Ne 
DE9101 2632/GAR 


ORNL/CON-322 
py og and Renewable Energy Program. Bibliogra- 


Fubar 1 Edition. 
§1013136/GAR 155,348 


ORNL/ER-0313/9 
Fusion Pare omy materials semiannual progress report for 
nding September 30, 1990. 
E9101 $2984/ GAR 155,879 
— FTR-3379 
elding under extreme conditions. Foreign trip report, 
August 2,19 1989-September 14, 1989. 
DE! 1497/GAR 155,782 
ORNL/FTR-3418 
Geometrical ved 
of surfaces of = alloys. Foreign tt trip report, suet Ot. 
tember 30, 1989. 
DE90001494/GAR 156,068 
ORNL/FTR-3902 
Development and evaluation of new instrumentation in 
field-emission electron microscopy. Foreign trip report, 
April 2, 1991-April 12, 1991. 
DE91012212/GAR 
ORNL/M-1312 
Technologies available from Martin Marietta Energy Sys- 
tems, Inc. 
DE91013027/GAR 154,094 
ORNL/M-1389 
Fusion a, materials ae Progress report for 
ing September 
E9101 12984/GA 155,879 
ORNL/M-1423 
Criticality reference benchmark calculations for burnup 
credit using spent fuel isotopics. 
DE91013206/GAR 156,840 
ORNL/M-1426 
Biological (molecular and cellular) — of toxicity. 
Semi-annual Sa we progress report No. 5, October 1, 


1990-March 
bEo1013546/GAR 155,421 


a ae 23-No.3 
Ridge National Laboratory Review. Volume 23, 
ply 1990. 
DE91012098/GAR 156,088 


and data 
Pacific 


155,093 





155,864 





ORNL/RE-23-No.4 
Oak Ridge National Laboratory Review. Volume 23, No. 


4, 19 
DE91012901/GAR 155,722 


ORG J D-408Pa/ 
impacts of a nominal nuclear electromagnetic pulse on 
phan power systems. Phase 3 final report. 
DE91012991/GAR 
ORNL/Sub-87-SB064/1 
Development of ice self-release mechanisms. Final 


r . 
£90000980/ GAR 158,267 


ORNL/Sub-88-07685/01 
Aqueous corrosion characteristics and corrosion-related 
=_ susceptibilities wi Fetsub 3)Al-type iron alumin- 


DE91013028/GAR 155,966 


ORNL/TM-10576 
Evaluation of alternative flow sheets for upgrade of the 
Process Waste Treatment Plant. 
DE91012995/GAR 


ORNL/TM-11211 
Chemical Stockpile Disposal Program. Final phase 1 en- 
vironmental report for Tooele Army Depot, Tooele, Utah. 
DE91013003/GAR 155,527 
ORNL/TM-11397 
— for heat transport through assemblies of uniform- 
meter hollow spheres. 
501012998 /GA 155,880 


ORNL/TM-11541 
Wallboard with latent heat storage for passive solar appli- 


cations. 
DE91012631/GAR 155,328 


ORNL/TM-11623 
———— of edge plasma turbulence on the ATF 


beo1012981 /GAR 157,119 


ORNL/TM-11629 
Steady-state and transient tests using the unguarded 
thin-heater apparatus (thermophysical properties of build- 
ing materials). 
DE91012992/GAR 
ORNL/TM-11654 
Development of an in-line grout meter for improved qual- 
ity control: Reyer 1990 progress report. 
DE91012999/GA 158,525 
ORNL/TM-11673 
Environmental impacts on increased hydorelectric devel- 
ment at existing dams. 
158,727 


156,810 


156,875 


154,481 


op 

DE91013135/GA! 
ORNL/TM-11699 

Bayesian ign and analysis of computer experiments: 

Use of derivatives in surface prediction. 

DE91013147/GAR 154,965 
ORNL/TM-11722 

Perturbed environment assessments for space vehicles. 

DE91012630/GAR 156,807 
ORNL/TM-11737 

Z(sub eff) measurements in ATF using visible brems- 


poner | 
DE91012980/GAR 157,118 
ORNL/TM-11755 
Nuclear Medicine Ae progress report for quarter 
ending December 31, 1990. 
DE91013461/GAR 156,170 
ORNL/TM-11762 
Multilevel resonance analysis of (sup 59)Co neutron 


DE91012135/GAR 157,221 
ORNL/TM-11770 
Stability of expl 
samples. 
DE91012996/GAR 
ORNL/TM-11777 


Analysis of the Fall-1989 two-meter box test bed experi- 
ments performed at the Army Pulse Radiation Facility 


(APRF). 
DE91013146/GAR 157,023 


ORNL/TM-11790 
Performance of the Intel iPSC/860 and Ncube 6400 hy- 


Bels1012370/GAR 154,865 
ORNL/TM-11791 

Biomass energy development in Yunnan Province, China: 

Preliminary evaluation. 

DE91013545/GAR 155,219 
ORNL/TM-11793 

pens ame of 1985-1986 corrective actions at ORNL 

uid waste disposal trench 7. 

beo1013001 /GAR 155,678 
ORNL/TM-11796 

Properties of lar +A heats of Fe3Al-based alloys. 

DE91013268/GAR 
ORNL/TM-11805 

Maintenance Management Department annual work plan, 


156,909 











| water and soil 
155,724 


in envirc 


155,999 


FY 1991. 
DE91012857/GAR 
ie 1807 





9 Facility 
1990. 
DE91013056/GAR 


| report July-December 
156,913 
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OKLAHOMA UNIV., NORMAN. DEPT. OF BOTANY AND 


ae 


} ae ad Ld 2S Center for 


it 1982 1908 
DEO112857/CA 


ORNL/TM-11821 
Liquid and Gaseous Waste Operations Department. 
Annual operating report, CY 1990. 
DE91013000/GAR 155,526 
ORNL/TM-11827 


Excess heat production in composite superconductors 
during current redistribution. 
157,421 
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h in intelligent ma- 





155,829 


DE9101 3547/GAR 


Om ee 
Radiation ata Program: Fall 1989 2-meter 
pon mitten vom nts and analysis. 
DE91011777/GAR 157,209 
ORNL/TR-89/34 
—. = heme and hydraulic phenomena a 
OL pid power excursion on a heating channel 
DE89017591/GAR 
ORNL-6575 
— To eam Analysis Program (SYSRAP): 


User 

DE91 0129 2994/ GAR 155,081 
ORNL-664 

Pollutant Assessments Group Procedures a, 

DE91013188/GAR 


bag ee J 


Dest aan 
DE9101299: 2993/ SGA 


be ng 

Physics sion progress report for period ending Sep- 

tember 30, 1990. ws 
DE91012983/GAR 157,333 


ORNL-6664 


Solid State Division progress report for period endii 
tember 30, 1990. " 
157,332 


latory Update Table, April 1991. 
155,723 


DE91012982/GAR 


Y/SUB-91-TJ997C/6 
Site investigation report and corrective action plan for the 
former Y-12 fuel station at buildi 9754 and 9754-2, 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. 
DE91012142/GAR 155,716 
OAK RIDGE <2 ga LAB., TN. APPLIED 
TECHNOLOGY DIV. 
ORNL/ATD-50 
Development of sensors for ceramic components in ad- 
vanced propulsion systems. 
DE91011215/GAR 156,858 
OAK RIDGE NATIONAL LAB., TN. HEALTH AND SAFETY 
RESEARCH Div. 


on R ion Program Toxicology Guide. 
Volume 5. 
PBOT-21 7091/GAR 156,312 


OAK RIDGE NATIONAL LAB., TN. METALS AND 
CERAMICS Div. 


— oe 6 


ction theory 
DES TO10144/GAR 
OAK RIDGE NATIONAL LAB., TN. NUCLEAR 
OPERATIONS ANALYSIS CENTER. 
ORNL/NSIC-200-VOL-10-NO-5 
Licensee Event Report (LER) Compilation for Month of 


May 1991. 
NUREG/GR-2000-V10-N5/GAR 156,921 


OAK RIDGE Y-12 PLANT, TN. 
CONF-900608-52 
Criticality evaluation of Oak Ridge Model DT-21 packag- 
ing with uranium metal. 
DE91011145/GAR 156,829 


CONF-8509147-28-Trans 
Dissolution of plutonium dioxide in nitric acid medium by 
electrogenerated silver(II). (Dissolution du bioxyde de plu- 
tonium en milieu nitrique par l’argent(I) electrogenere). 
DE91011341/GAR 154,632 
Y/DD-456 
bed evaluation of Oak Ridge Model DT-21 packag- 
with uranium metal. 
D 91011145/GAR 156,829 


Y/0Q-5/R1 
Evaluation of radiation exp: 
ted uranium process areas. 
E91013148/GAR 


Y/DW-884 
Expert Baca for eee the relative importance of 


maintenance work reque: 
DE91013 3037/GAR 156,912 


Y/IA-202 
Separation of uranium from mixed soild wastes. 
DE91012046/GAR 


Y/TR-91/4 
Dissolution of plutonium dioxide in nitric acid medium by 
electrogenerated silver(!|). (Dissolution du bioxyde de 
tonium en milieu nitrique par l’argent(!!) beatae” 
DE91011341/GAR 


Y/TS-354 
RCRA Facility vee dian Yonmen Plan, Rust Spoil Area (D- 
106), Y-12 Plant, Oak 
DE91013063/GAR 155,531 





of phonon scattered electrons. 
157,148 





in metal prep ion de- 
156,293 


155,507 


Y/TS-355 
RCRA Facility —— ition Plan, Waste Z-Oil Tank (S- 
121), Y-12 Plant, Oak Ridge, Tennessee. 
DE91013062/GAR 155,530 
Y/TS-356 
RCRA Facility | 9418-3 Urani- 
um Vault (D-115), Y-1 Pant, rook Ridge. ennessee. 
DE91013061/GAR 158,529 
Y/TS-357 
RCRA Facility Investigation Plan, — 2064-U (S-205), 
Y-12 Plant, Oak Ridge, Tennessee. 
DE91013060/GAR 155,528 
Y/TS-358 
RCRA Facity (098). 1 Plan, Waste Coolant Process- 
pe he -038), 12 Pl Plant Oak Ridge, Tennessee. 
DE910 9/GAR 155,480 
waa 
py Facility eoeteaion Pian, Spoil Area | (D-107), Y- 
ennessee. 


2 Plant, Oak Ri 
bE91013202/GA 155,538 


OCLIC/OPTICAL COATING LAB., INC., SANTA ROSA, CA. 
Optical Performance of Exposed Solar Cell Covers (Ab- 


stract Only). 
N91-25072/0/GAR 155,344 


OFFICE NA D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, C CHATILLON (FRANCE). DIRECTION DE 
L’AERODYNAM 
ONERA-RSF-; neyo /4365-AY 
anor “S2MA. du Tourbllon: Marginal de TA320° (Wing 
A 7 
of Probe Results on the A320’s Te 
IA (Wind Tunnel). 
PB91-216937/GAR 154,142 
ONERA-RSF-44/1147-AY 
Etude au Tunnel tem gra de Pi ae d'un 
Tourbillon Marginal dans Pression d’un 
Profil d’Aile (| (horodynamic Tunnel Study of Tip Vortex 
Breakdown in the Pressure Field of an Airfoil Profile). 
PB91-216978/GAR 
OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPA — pay ae (FRANCE). DIRECTION 
SCIENTIFIQUE DE LA RESISTANCE DES STRUCTURES. 
ONERA-RT-6/3654-RY006R 
Controle ns par Large Bande de Frequence. Appli- 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, PARIS (FRANCE). 


LIDAR Studies on Microbursts. 
N91-24167/9/GAR 154,155 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, TOULOUSE (FRANCE). 


FRNC-R-323 
Effet des radiations particules piegees, eruptions solaires 
et rayonnement cosmique sur les composants 
ques. (Radiation effects, trapped particles, solar events 
and cosmic rays on . 
DE91740593/GAR 155,056 
oe OF MANAGEMENT AND BUDGET, WASHINGTON, 
Mid-Session Review of the Budget, July 15, 1991. 
PB91-204750/GAR 154,522 
oe OF TECHNOLOGY ASSESSMENT, WASHINGTON, 
lechnology in a Global Economy. Volume 2. Part 1. 
Poot 2 120eR/GAR 156,217 


Biotechnology in a Global Economy. Volume 2. Part 2. 
PB91-212076/GAR 156,218 


OFFICE OF THE UNDER SECRETARY OF DEFENSE 
(ACQUISITION), WASHINGTON, DC. 
OUSD/A-SD-3 

Guide for DOD Personnel Participating in NATO Stand- 

ardization. 

AD-A236 595/5/GAR 156,407 
OHIO STATE UNIV. RESEARCH FOUNDATION, 

DOE/ER/45347-31 

Strongly interacting fermion systems. Progress report, 

1990-1991. 

DE91012284/GAR 157,156 
OKLAHOMA STATE UNIV., STILLWATER. 

Further Development and Validation of the Frog Embryo 

T (FETAX). 

AD -AzSe 986/6/GAR 156,307 
Exposed Experiment Developed for Students 
DS) p-0004-2 (Abstract Only). 

Kor-2500/ 1/GAR 156,158 


OKLAHOMA UNIV., NORMAN. DEPT. OF BOTANY AND 
MICROBIOLOGY. 


UTAB Users Manual. Microcomputer Version. First Edi- 
tion, 1991. 

(EPA/600/8-91/047) 
PB91-216416/GAR 


October 15, 1991 





155,748 
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OLD DOMINION UNIV., NORFOLK, VA. 


NAS 1.26:187889 
Software ~ ad anya and Evolution Model Based on 
(NASA-CR- 187889) 
N91-24758/5/GAR 
NAS 1.26:188495 
tere a  —enemman and Multiprocessor Performance 
val 
(NASA-CH. 188495) 
N91-24788/2/GAR 154,871 
ONTARIO. A.P.I.0.S. COORDINATION OFFICE, TORONTO. 
Acidic Precipitation in Ontario Study: Annual program 


r 
155,396 


154,969 


‘eport 1989-90. 
MIC-91-03817/GAR 
Acidic Precipitation in Ontario Study: Daily precipitation 
chemistry listings, 1988: Report. 
MIC-91-04048/GAR 
ONTARIO. AIR RESOURCES BRANCH, TORONTO. 
ISBN-0-7729-6281-2 
Contamination of vegetation by lead and other elements 
in the vicinity of Toronto Refiners and Smelters Ltd., 28 
Bathurst Street, Toronto, 1986-87. 
155,742 


MIC-91-04049/GAR 
ONTARIO. ATMOSPHERIC RESEARCH AND SPECIAL 
PROGRAMS SECTION, TORONTO. 
Acidic Precipitation in Ontario Study: Daily precipitation 
chemistry listings, 1987. 
MIC-91-04013/GAR 154,384 
ONTARIO ENERGY BOARD, TORONTO. 
Ontario E Board: Annual report 1989-90. 
MIC-91-03968/GAR 155,316 


ONTARIO. ENVIRONMENTAL RESEARCH PROGRAM, 
TORONTO. 


154,385 


ISBN-0-7729-7774-7 
Dose response for selected environmental air pollutants: 


A study on runners: Final report. 
MIC-91-03710/GAR 155,425 


ONTARIO GEOLOGICAL SURVEY. ENGINEERING AND 
TERRAIN GEOLOGY SECTION, TORONTO. 


ISBN-0-7743-6475-0 
Aggregate resources inventory of Collingwood Township, 
Grey inty. 
MIC-91-03530/GAR 156,603 


ONTARIO GEOLOGICAL SURVEY. RESIDENT 
GEOLOGIST’S OFFICE (COBALT, ONT.), TORONTO. 


Amyot Township. 
MIC-91-03537/GAR 


Browning Township. 
MIC-91-03539/GAR 


Dufferin Township. 
MIC-91-03542/GAR 


Garibaldi Township. 
MIC-91-03544/GAR 


Leckie Township. 
MIC-91-03547/GAR 


Moffat Township. 
MIC-91-03550/GAR 


Mond Township. 
MIC-91-03551/GAR 


Morel Township. 
MIC-91-03552/GAR 


North Williams Township. 
MIC-91-03553/GAR 


oo Townshi . 
MIC-91 pense AR 


Sheard pe. 
Mies 0867 AR 
nd Township. 
mi 91-03558/GA 
Rankin Township. 
MIC-91-03559/GAR 


156,606 
156,608 
156,611 
156,613 
156,616 
156,619 
156,620 
156,621 
156,622 
156,623 
156,626 
156,627 


156,628 


+ heyy 

MIC-91-03561/GAR 

ONTARIO GEOLOGICAL SURVEY. RESIDENT 
as nits OFFICE (KENORA, ONT.), TORONTO. 


ownridge-Zealand Townships. 
wi -03540/GAR 


156,630 


156,609 
igh Lake area 
Wire 1-03560/GAR 
ONTARIO GEOLOGICAL SURVEY. RESIDENT 
GEOLOGIST’S OFFICE (SIOUX LOOKOUT, ONT.), 
TORONTO. 


156,629 


Armit Lake area. 

MIC-91 i 

Grebe and McCubbin Township. 
MIC 91-00845/GAR 


ONTARIO GEOLOGICAL SURVEY. RESIDENT 
GEOLOGIST’S OFFICE (SUDBURY, ONT.), TORONTO. 


156,607 


156,614 


Acadia lo. 
MIC-91-03536/GAR 
Canton Township. 
MIC-91-03541/GAR 


Fraleck Township. 
MIC-91-03543/GAR 
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156,605 
156,610 


156,612 
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Haentschel Township. 
MIC-91-03546/GAR 


McConnell Township. 
MIC-91-03548/GAR 
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New tego for in-situ characterization of coal. Quar- 
wom een A 1988-September 30, 1988. 
DE910131 76/ 


DOE/PC/79927-T7 
New strategies for in-situ characterization of coal. Quar- 
terly report, Oct 1, 1988-December 31, 1988. 
DE91013177/GAR 


155,207 

DOE/PC/79927-T10 
New strategies for in-situ characterization of coal. Quar- 
terly progress report, October 1, 1989-December 31, 


1989. 
DE91013180/GAR 155,210 


DOE/PC/79927-T11 
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ary, March and April 19: 
DE91010535/GAR 155,359 
RAND CORP., SANTA MONICA, CA. 
RAND/N-3006-USDP 
Simulated Central Region Conflicts at Nominal Parity and 
Low Force Levels. 
AD-A237 038/5/GAR 156,525 
RAND/N-3020/1-AF 
Aggregate Dynamic Analysis Model (ADAM) for Air Force 
Enlisted Personnel: User’s Guide. 
AD-A237 040/1/GAR 
RAND/N-3020/2-AF 
‘egate Dynamic Analysis Model (ADAM) for Air Force 
Enlisted Personnel: Technical Documentation. 
AD-A237 047/6/GAR 156,448 
RAND/N-3039-USDP 
apua New Guinea Today. 
AD-A237 037/7/GAR 
RAND/N-3040-USDP 
New Caledonia: The Fragile Peace. 
AD-A237 039/3/GAR 
RAND/N-3042-NA 
a 's Primer > the RAND/ABEL Trademark Pro- 
mming Langua: 
D- A236 776/1 7QAR 
RAND-N-3045-A 
Verifying Conventional Stability in Europe: An Overview. 
AD-A236 957/7/GAR 154,416 
RAND-N-3051-NA 
Analytic War Plans: Adaptive Force-Employment Logic in 
AND Strat Assessment System (RSAS). 
AD-A236 958/5/GAR 156,517 
RAND/N-3053-AF 
beg Ld NATO Central Region Tactical Fighter invento- 


50-21 

AD. ‘n236 777/9/GAR 156,497 
RAND/N-3078-USDP/CSS 

Polish Foreign Policy under a Non-Communist Govern- 

ment: Prospects and Problems. 

AD-A236 980/9/GAR 154,418 
RAND-N-3085-AF 

Keeping U.S. Troops in Europe: The Real Reason i. 

AD-A236 959/3/GAR 56,518 
RAND/R-3820-AF 

U.S. Access to Space Launch Vehicle Choices for 1990- 
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2010. 

AD-A236 928/8/GAR 
RAND/R-3821-USDP 

Perestroika and Change in Soviet Weapons Acquisition. 

AD-A236 866/0/GAR 156,432 
RAND/R-3840-C3! 

U.S. Countermeasures against International Terrorism. 

AD-A236 865/2/GAR 156,502 
RAND/R-3846-AF 

Politics of Modernizing Short-Range Nuclear Forces in 

West Germany. 

AD-A236 868/6/GAR 156,530 
RAND/R-3848-FMP 

Effectiveness of Interactive Videodisc in Army Communi- 


cations Traini 
AD-A236 867/8/GAR 156,433 


RAND-R-3850-DARPA 
AM Broadcast vv liad Relay (AMBER). 
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RAND/R-3876/1-AF 
Soviet Turn Toward Conventional Force Reduction. The 
sea Struggle and the Variables at Play - Executive 
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== a Changing World. 
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Reserve Pa arg among Individuals with Prior Military 
Service: Supply and Skill Match. 
AD-A236 979/1/GAR 156,444 


— UNIV. (ENGLAND). INFRARED MULTILAYER 


156,501 


Exposure to ice Radiation of High-Performance Infra- 
red Multilayer Filters (Abstract Only). 
N91-25076/1/GAR 158,925 
REMTECH, INC., HUNTSVILLE, AL. 
NAS 1.26:183660 
Bou Layer Simulator Improvement. 
(NASA-CR- 183660, 
N91-24212/3/GAR 
RTR-161-01 
Boundary Layer Simulator Improvement. 
(NASA-CR-183660) 
N91-24212/3/GAR 
REMTECH S.A., PARIS (FRANCE). 
Megasodar Experiment. 
N91-24169/5/GAR 156,776 


RENEWABLE ENERGY CENTRES (DENMARK). REC- 
GROUP. 
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e project). 
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RENSSELAER POLYTECHNIC INST., TROY, NY. 
NAS 1.26:188176 


Passivity Based Control Methodology for Flexible Joint 
= with Application to a Simplified Shuttle RMS 


(NASA-CR- 188176) 

N91-24582/9/GAR 155,830 
RENSSELAER POLYTECHNIC INST., TROY, NY. DEPT. OF 
CHEMISTRY. 

Poly(Enaminonitriles) Containing Biphenyl and Terphenyl 

Rings in the Main Chain. 

AD-A236 983/3/GAR 154,665 
RESEARCH-COTTRELL, INC., SOMERVILLE, 
ENVIRONMENTAL SERVICES AND TECHNOLOGIES DIV. 

DOE/PC/89807-T3 
Evaluation of a pre-charging pulse-jet filter for small com- 
bustor — control. Quarterly report, September- 
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DE91011292/GAR 155,362 
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RESEARCH TRIANGLE INST., RESEARCH TRIANGLE 
PARK, NC. 
DOE/MC/23260-2828 
Recovery of sulfur from hot gas desulfurization process- 
es. Final report. 
DE90000494/GAR 155,352 


Radar Simulation Program Upgrade and Algorithm Devel- 
opment. 
N91-24153/9/GAR 154,180 


RESOLUTION TRUST CORP., WASHINGTON, DC. 


Real Estate Asset Inventory, Commercial Properties. 
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Real Estate Asset Inventory, Residential Properties, All 
= Except Texas. Volume 2, Part 1, December 31, 
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Real Estate Asset Inventory, Residential Properties, 
Texas. Volume 2, Part 2, December 31, 1990. 
PB91-205203/GAR 154,515 
Real Estate Asset Inventory, Residential Properties, Mul- 
tifamily. Volume 2, Part 3, December 31, 1990 
PB91-205211/GAR 154,516 
Real Estate Asset Inventory, Residential Properties, Con- 
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Volume 2, Part 4. December 31, 1990. 
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Real Estate Asset Inventory, Land. Volume 3, December 
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RESOURCE CONCEPTS, INC., CARSON CITY, NV. 
NWPO-EV-003-89 
Soil survey of Yucca Mountain study area, Nye County, 
Nevada. 
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RESOURCE CONSULTANTS, INC., VIENNA, VA. 
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ystems. 
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RESOURCE SYSTEMS INST., HONOLULU, HI. 
CONF-9102110 
Energy and the environment in the Asia-Pacific Region: 
Planning for an uncertain future. (Proceedings). 
DE91012407/GAR 
DOE/IE/10511-T1 
China’s energy outlook. 
DE91012412/GAR 
DOE/IE/10511-T2 
— oil industry: A decade in review and challenges 
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RHEINISCH-WESTFAELISCHES ELEKTRIZITAETSWERK 
A.G., ESSEN (GERMANY, F.R.). 
ETDE-mf-1785493 
RWE AG Geschaeftsbericht 1989/90. (RWE AG annual 
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po oo 1989 q 
DE91785493/GAR 155,114 
RICE UNIV., HOUSTON, TX. DEPT. OF BIOLOGY. 
DOE/ER/60879-2 
Testing the scal ndence of models of resource 
competition and environmental conditions for forest struc- 
ture and dynamics. Technical progress report. 
DE91012940/GAR 156,547 
RISOE NATIONAL LAB., ROSKILDE (DENMARK). 
SYSTEMS ANALYSIS. 
ISBN 87-550-1717-7 
Continuous release, dense gas, field experiments with 
obstacles. Final report on project BA.X2. 
DE91792966/GAR 155,389 
RISO-M-2923 
Continuous release, dense gas, _ ‘poe: with 
obstacles. Final report on project BA. 
DE91792966/GAR 155,389 
ROAD SAFETY, OTTAWA (ONTARIO). 
Long-term trends in road safety. 
MIC-91-03877/GAR 157,698 
Driving behaviour and characteristics of heavy duty truck 
by ators in Canada. 
IC-91 "03878 GAR 157,699 


ROBERT S. KERR ENVIRONMENTAL RESEARCH LAB., 
ADA, OK. 
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EPA/600/D-91/130 
Aseptic Sampling of Unconsolidated Heaving Soils in 
Saturated Zones. 
PB91-216218/GAR 155,747 


EPA/600/J-91/077 
Bilateral Wastewater Land Treatment Research by China 
and the USEPA. 
PB91-216267/GAR 155,705 


EPA/600/J-91/136 
Influence of Organic Cosolvents on the Sorption Kinetics 
of Hydrophobic Organic Chemicals. 
PB91-216283/GA\ 156,772 
EPA/600/M-91/013 
Toward a Better Understanding of the Complex Geo- 
chemical Processes Governing Subsurface Contaminant 


Transport. 

PB91-216499/GAR 155,749 
ROCHESTER UNIV., NY. 

Sy ymposium Entitled: Particle Lung Interactions: ‘Over- 

load’ Related Phenomena. A Journal of Aerosol Medicine 

in, Clearance, and Effects in the Lung. Volume 

3, Supplement 1. 

AD-A237 053/4/GAR 156,226 
ROCHESTER UNIV., NY. LAB. FOR LASER ENERGETICS. 

DOE/SF/18437-T1 
po cong with highly spin polarized HD and D(sub 2). Final 
, October 1, 1989-September 30, 1990. 
D 91012786/GAR 156,791 


ROCHESTER UNIV., NY. SCHOOL OF MEDICINE AND 
DENTISTRY. 


DOE/ER/60630-T1 

Mutation and structure-function relationships of cytoch- 

rome c. Scientific and technical report, November 15, 

1987-April 30, 1989. 

DE91013320/GAR 156,188 
ROCKWELL INTERNATIONAL, CANOGA PARK, CA. 
ROCKETDYNE DIV. 
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vanced Launch System Propulsion Focused Technolo- 
Liquid Methane Turbopump Technical Implementation 
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Non-Obstructive 
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Control of Chamber Heat Flux by Injector Design. 
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154,820 
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Influence of Advanced Processing on PWA 1480. 
N91-24317/0/GAR 156,074 


poe oer Load Spectra for Select Space Propulsion 
Structural a - 
N91-24330/3/GAR 157,188 


Probabilistic Design Analysis Using Composite Loads 
Spectra (CLS) ee with Probabilistic Structural Analy- 
sis Methodol PSAWM). 
N91-24331/1 GAR 154,809 
ROCKWELL INTERNATIONAL CORP., CEDAR RAPIDS, IA. 
AIR TRANSPORT DIV 
Wind Shear Ri adar | Program Future Plans. 
N91-24151/3/GAR 
ROCKWELL INTERNATIONAL CORP., bg OK. 
Evaluation of Long-Duration Ex, ‘e to the Natural 
Space Environment on Graphite- olyimide and Graphite- 
Epoxy Mechanical Properties (Abstract Only). 
N91-25056/3/GAR 155,963 
ROGERS AND ASSOCIATES ENGINEERING CORP., SALT 
LAKE CITY, UT. 
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and App’ h for Mapping Radon Potentials in 
Florida. Florida Radon Research Program. 

(EPA/600/8-91/046) 
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ROLAND/WEIR REALTY AND APPRAISAL, MINNEDOSA 
(MANITOBA). 

bo value protection program developed for Hamiota 
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facility in the community. 
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ROLLS-ROYCE LTD., DERBY (ENGLAND). 
pce: Model for Quality Management in Finite Element 


nalysis. 
Not -24639/7/GAR 154,928 
ROME LAB., GRIFFISS AFB, NY. 
RL-TR-91-156-VOL-1 
Proceedings _ the 1990 Antenna Applications Symposi- 


um. Volume 
AD-A237 "086/7/GAR 155,010 


RL-TR-91-156-VOL-2 

Proceedings of the 1990 Antenna Applications Symposi- 

um. Volume 2. 

AD-A237 057/5/GAR 155,011 
ROSKILDE UNIVERSITETSCENTER (DENMARK). INST. 
FOR BIOLOGI OG KEMI. 

ISBN 87-88979-15-6 
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ROYAL AEROSPACE ESTABLISHMENT, FARNBOROUGH 
(ENGLAND). 
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BR116373 
ea Protection Requirements for Aircraft: A Pro- 
Specification (Revised). 
Rio124136/0/GAR 157,709 
RAE-TM-AERO-2209 
Experimental Investigation of the Separated Flow Past 
Slender Bodies in the RAE 5 Metre Low-Speed Pressur- 


) 
AD-A236 527/8/GAR 


RAE-TM-FS(F)-632-ISSUE-1-REV 
Lightning Protection Requirements for Aircraft: A Pro- 
po: tion (Revised). 
N91-24186/9/GAR 157,709 
RAE-TM-MAT/STR-1163 
Evolution of a Voltage-Time Model of Thermal Batteries. 
(ORIC-BR-300873, 
AD-A236 446/1/GAR 155,069 
RAE-TM-P-1199 
Turbine Nozzle Guide Vane Exit Area Traversing in a 
Short Duration Light Piston Test Facility. 
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(DRIC-BR-300632) 
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Performance of Advanced Biading for a High- 
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RAE- TM-SPACE-370 
d icity, for an Orbit in 
Graneational Field. 

(DRICBP900701) 


AD-A236 640/9/GAR 


RAE-TR-90046 
Fatigue Crack Closure: A Review. 
(ICAF-1776) 
AD-A236 760/5/GAR 
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Behaviour and Thixotropy of oe 
cal Suspensions in Differing Temperature/Velocity i 
tions--Translation. 
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ROYAL AEROSPACE ESTABLISHMENT, F. 
(ENGLAND). MATERIALS AND STRUCTURES DEPT. 
Role of Structural Analysis in Airworthiness Certification. 
N91-24647/0/GAR 154,215 
ROYAL AIRCRAFT ESTABLISHMENT, FARNBOROUGH 
(ENGLAND). 
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Surface Activation of Concorde by Be-7 (Abstract Only). 
N91-24983/9/GAR 154,334 
RUHRKOHLE A.G., ESSEN (GERMANY, F.R.). 
ETDE-mf-1788374 
Hi lung giger horizontaler Kernbohrungen 
dun Ablenk b Tiefb Schluss- 
bericht. (Production of underground horizontal core drill- 
ings 4 deflection of underground deep drillings. Final 
rr . 
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RUTENBERG DESIGN INC., MONTREAL (QUEBEC). 
Development of a portable communicator/transiator pro- 
aattan 
MIC-91-03655/GAR 157,674 
RUTGERS - THE STATE UNIV., NEW BRUNSWICK, NJ. 
DEPT. OF MECHANICS AND MATERIALS SCIENCE. 
TR-18 
Annealing Effects on Phase 1 Poly(vinylidene fluoride 
AD-A236 741/5/GAR 156, 054 
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Extension of a Kinetic Theory of — Crystallization 

pee the Exclusion of Negative 
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GERS - THE STATE UNIV., PISCATAWAY, NJ. DEPT. 
oF h MECHANICS AND MATERIALS SCIENCE. 
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Ferroelectric Polarization Switching in Nylon 11. 

AD-A236 985/8/GAR 
TR-20 

‘oling and Poly(Vinylidene Fluoride) Films. 
AD- e1O/BGAR 154,662 


TR-21 
Effect — a. on the Ferroelectric Behavior of 
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TR-23 
High Temperature Characteristics of Nylon-11 and Nylon- 
7 Biezoelectrics 


AD-A236 809/0/GAR 155,970 
Effect . Water vo on the Piezoelectric Properties of 


A A237 o13/8/GAR 156,057 


Effects of Annealing on the Polarization Switching of 
Phase 1 Poly(vinylidene Fluoride). 
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SALMONID ENHANCEMENT PROGRAM (CANADA). 
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SAMUEL NEAMAN INST. FOR ADVANCED STUDIES IN 
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‘ossibilities for Exploiting Space for Civil 


sae 
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157,536 
SAN FRANCISCO PUBLIC UTILITIES COMREREION, CA. 
BUREAU OF ENERGY CONSERVATION 
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: owt yl eer for economic a" ee oe _— 
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SANDIA LABS., ALBUQUERQUE, NM. 
ization of Iridium Coated Rhenium Used in 
High-Temperature, Radiation-Cooled Rocket Thrusters. 
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Liquid lant Injector/Combustor Tests. 
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CONF-900520-5 
Beneficial effects of austemper post-treatment on tung- 

sten carbide based wear coatings. 

DE91013260/GAR 155,881 


CONF-910291-3 
Aerogel composites for radioluminescent light/power 
sources. 

DE91012012/GAR 155,940 

CONF-910406-4 
Mechanical modeling of stress generation during cure of 


encapsulating resins. 
DE91011496/GAR 156,058 
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CONF-910505-56 
‘ogress in light ion fusion. 
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Donor formation under hydrogen plasma exposure and 
ion implantatio' 
DE9101 1958/GAR 154,634 
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paca structural response in pressurized environ- 
its: Part 1, Instrumentation techniques. 
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a accuracy of macroscopic quantum circuits 

junction arrays. 
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in conjugated polymers. 
156,061 
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Effects of tn size and loading rate on the transition 
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Error Mes ge of an underdetermined, spectral unfold 
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tion machine 
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Preparation of ionic membranes for zinc/bromine storage 


batteries. 
DE91012008/GAR 155,070 
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Durability of polymeric materials used in zinc/bromine 


batteries. 
DE91012864/GAR 156,063 
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of spent fuel 


ee oe tit 
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Experiments to determine the leakage behavior of pres- 
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CONF-910817-8 
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scale prestressed concrete containment test. 
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156,821 
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CONF-910831-2 
Fire performance of aged electrical cables. 
DE91012650/GAR 


CONF-910842-1 
New DOE Primary Standards facility at Sandia National 


Laborat 
DE91011 223/ GAR 155,767 


by ane 1 
control of a spinning rocket via thrust vectoring. 


Draft, 
DE91006267/GAR 157,534 


CONF-910863-1 
Numerical approach for modelling cavitating flows. 
DE91009176/GAR 


CONF-910870-10 
Quantitative analysis of oxygen segregation on inversion 
domain boundaries in aluminum nitride. 
DE91010869/GAR 155,856 


CONF-910870-11 
Thin film x-ray quantitation: New insights with the aid of 
Monte Carlo calculations. 
DE91010853/GAR 154,556 


yg pew 
Spatial resolution of x-ray microanalysis in thin foils. 
Deoto1 11949/GAR 154,559 


CONF-910870-14 
X-ray spatial resolution at intermediate voltages: an as- 
sessment by massively parallel Monte Carlo electron tra- 
ONE: simulation. 
‘CONF-910872-6) 
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CONF-910872-4 
Controlled dispersion parallel 
eter for electron microscopy. 
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gth x-ray spectrom- 
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oe gel kinetics by NMR. 
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CONF-9008139-4 
United States = ies of Energy solar receiver tech- 


nology developme: 
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Second-generation central receiver technology compari- 
son. 
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Sek aphs. 
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CONF-9104227-2 
Blasting induced rock motion modeling including gas 
essure effects. 
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CONF-9104239-1 
Sedimentation patterns in Pennsylvania strata at the 
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DE91012020/GAR 156,590 


Cos at ee 
f chip passivation and coatings using special 
purpose aueanly test chips and porous silicon moisture 
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DEST 1321/GAR 155,052 
CONF-9105172-1 

Molecular dynamics simulations of bulk displacement 
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DE91011957/GAR 154,586 
CONF-9105195-1 

pp adhe — with Dangling Bonds in Si and Si- 


sid2 
DE91012648/GAR 154,641 


CONF-9106116-4 
pov Cay crystal microbalances to simultaneously 
mass accumulation and solution properties. 
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155,860 


156,100 





DE9101 1501/GAR 
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reamed approach to massively parallel computa- 


tion. 
DE91012652/GAR 154,962 


CONF- —* 1 
Semiconductor bridge (SCB) h and devel 
DE9101 1493/GAR 
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SRI INTERNATIONAL, MENLO PARK, CA. 
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AD-A236 372/9/GAR 156,339 


DIOR/ST06-90-PT-3 
Dollar Summary of Federal Supply Classification and 
Service Category by Company. Part 3 (J066-S201). 
AD-A236 373/7/GAR 156,340 


DIOR/ST06-90-PT-4 
Dollar Summary of Federal Supply Classification and 
Service Category by Company. Part 4 (S201-Z119 
AD-A236 374/5/GAR 


DIOR/ST06-90-PT-5 
ra Summary of Federal Supply Classification and 
Service Category by Company. Part 5 (Z119-Z299). 
ADA236 375/2/GAR 156,342 


DIOR/ST06-90-PT-6 
Dollar Summary of Federal Supply Classification and 
Service Category by Company. Part 6 (1005-2930) 
AD-A236 376/0/GAR 156,343 
DIOR/ST06-90-PT-7 
Dollar Summary of Federal Supply Classification and 
Service Category by Company. Part 7 (2930-5450). 
AD-A236 377/8/GAR 156,344 


DIOR/ST06-90-PT-8 
Dollar Summary of Federal Supply eg and 
Service Category by Company. Part 8 (5450-6150). 
AD-A236 378/6/GAR 


DIOR/ST06-90-PT-9 
Dollar Summary of Federal Supply Classification and 
Service Category by Company. Part 9 (6150-7030). 
AD-A236 379/4/GAR 156,346 


DIOR/ST06-90-PT-10 
Dollar Summary of Federal Supply Classification and 
Service Category by Company. Part 10 (7030-9999). 
AD-A236 380/2/GAR 156,347 


DIOR/ST/18-90-PT-2 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 2 (Allied Supply Co Inc- 
Ashley Machine Tool Co). 
AD-A236 452/9/GAR 156,373 


DIOR/ST/18-90-PT-3 
Prime Contract Awards Alphabetically by Contractor, by 
State = Py ee and Place. Part 3 (Ashley Steel inc-Bet- 


tencourt R E Inc). 
AD-A236 453/7/GAR 156,374 


DIOR/ST/18-90-PT-4 
Prime Contract Awards Alphabetically ty Contractor, by 
State or Country, and Place. Part 4 (Better Insulation 
Services - CSP Inc). 


156,431 


156,341 


AD-A236 454/5/GAR 


bay rag in 5 
ime Contract Awards Alphabetically 
Stalo or County, and Place. Part 5 ( 
jusiness Systems Inc). 
AD ADS 455/2/GAR 


Ne eee 
ime Contract Alphabetical Contractor, 
Sune aA —— and Place. Part 8 (cleon cembes 


ell Inc). 
AD A236 i /0/GA 


DIOR/ST/18-90-PT-7 
Prime Contract Awards Alphabetically by Contract 
State or a, and Place. Part 7 (Delta Engineering 
Services - Electronic Design Engr). 
AD-A236 WSTB/GaR 156,378 
DIOR/ST19-90-PT-1 
Dollar Summary of Prime Contract Awards by Contractor, 
poeB eth en | and Place. Part 1 (Mc Keown H Gene 
ite-Bryant Associates). 
AD-A236 394/3/GAR 156,360 
DIOR/ST19-90-PT-2 
Dollar Summary of Prime Contract Awards 
State or Country, and Place. i. 2 (Bucher 
CNSLG-E E Machine 
AD-A236 395/0/GAR 


DIOR/ST19-90-PT-3 
Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 3 (EE Reisen - Hiawa- 


tha Rubber Co). 
AD-A236 396/8/GAR 156,962 


DIOR/ST19-90-PT-4 
Dollar Summary of Prime Contract Awards by Contractor, 
State or ag and Place. Part 4 (Hibbard Inc. -Matthew 


Bender Co. Inc). 
AD-A236 397/6/GAR 156,363 


DIOR/ST19-90-PT-5 
Dollar Summary of Prime Contract Awards by Contractor, 
State or ae and Place. Part 5 (Matthew Electric 
png Rye im Research Inc). 
AD-A236 398/4/GAR 156,364 


DIOR/ST19-90-PT-6 
Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 6 (Quantum Research 
Services in -Technicolor Inc). 
AD-A236 399/2/GAR 156,965 
DIOR/ST19-90-PT-7 
Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 7 (Technicom Commu- 
nications Inc - 'ymed Inc). 
AD-A236 400/8/GAR 156,366 


DIOR/ST20-90 
Alphabetic List of All i Prime Contractors. FY1990. 
AD-A236 354/7/GAR 156,335 


DIOR/ST24-90-PT-1 
Dollar Summary of Prime Contract Awards by State, 
Place, and Contractor. Part 1 (Addison-Leesburg). 
AD-A236 386/9/GAR 156,953 


DIOR/ST24-90-PT-2 
Dollar Summary of Prime Contract Awards by State, 
Place, and Contractor. Part 2 aeons > 
AD-A236 387/7/GAR 


DIOR/ST24-90-PT-3 
Dollar Summary of Prime Contract Awards by State, 
Place, and Contractor. Part 3 (Como-Jacksonboro). 
AD-A236 388/5/GAR 156,355 


DIOR/ST24-90-PT-4 
Dollar Summary of Prime Contract Awards by State, 
Place, and Contractor. Part 4 (Mount Pleasant-Yellow- 
stone Park). 
AD-A236 389/3/GAR 

DIOR/ST25-90-PT-1 
Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 1 (Eastern-District of 


Columbia). 
AD-A236 390/1/GAR 154,073 


DIOR/ST25-90-PT-2 
Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 2 (Alachua-Menomi- 


AD-A236 391/9/GAR 156,357 


DIOR/ST25-90-PT-3 
Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 3 (Midland-Monroe). 
AD-A236 392/7/GAR 156,358 


DIOR/ST25-90-PT-4 
Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 4 (Montgomery- 


Weston). 
AD-A236 393/5/GAR 156,359 


DIOR/ST28-90-PT-1 
Prime Contract ae by bany = 000 or More by Federal 
Supply Classificatio Category and Purchasing 
Office. Part 1 (1005 Guns, "5810 Communications Securi- 
ty Equip and Comps; 
AD-A236 381/0/ aR 156,348 
DIOR/ST28-90-PT-2 
Prime Contract Awards by $100,000 or More by Federal 
Supply Classification or Service Category and Purchasing 
Office. Part 2 (5810 Communications Security Equip and 
Comps 9999Misc Items). 


October 15, 1991 


156,375 


Contractor, by 
RR INC-Colson 


156,376 


Contractor, 
lis RTLFF 
156,361 


156,356 


CA-63 





AD-A236 382/8/GAR 


DIOR/ST28-90-PT-3 
Prime Contract Senet Oy SSN RSS Steve, by Soto 
Category and Purchasing 


156,350 


156,349 


. Part 3 (AA1 1-F999). 
AD-A236 383/6/GAR 


DIOR/ST28-90-PT-4 
Prime Contract aoe by $100,000 or More by Federal 

a or Service Category and Purchasing 

Part 4 (GOOT_A798). 

AD-A236 384/4/GAR 156,351 


cpevewese ets 
ime Contract Awards by ig or More by Federal 

Classification or Service Cai and Purchasi 

. Part 5 (S111 Gas Sonice-23 


estoration Active 
ties). 
AD-A236 385/1/GAR 


156,352 

pay aay =a hb 
ime Contract Awards Alphabetically 
Sune or Country, and Place. Part 1 (1 


Allied Inc). 
AD-A236 451/1/GAR 


"Pre Contract Awards Alphabetically tractor, by 

Prime ai tractor, 

State or Country, and Place. Part 8 (Ploctronie ic Design 
Inc-Florida North Shi ® 

AD-A236 458/6/GA\ 


pa wg 9 
ime Contract A rd Paco, Part 8 (Pera by ae. ~~ 
oun or a. and ao: -” 9 Inc 


lolding 
AD-A236 459/4/GAR 


DIOR/18-90-PT-10 
Prime Contract neg Alphabetically by Contractor, by 
State or Country, ai lace. Part 10 (Germer Equipment 

Co-Hamilton Hilton National Wemble y). 

AD-A236 460/2/GAR 156,381 


DIOR/18-90-PT-11 

Prime Contract Awards Alphabetically by Contractor, by 

— or Country, = Place. Part 11 (Hilton Systems Inc 
ernational Industries Inc). 

AD ADSe 461/0/GAR 156,382 


DIOR/18-90-PT-12 
Prime Contract oy Alphabetically by ae. by 
State or Country, and Place. Part 12 (international insig- 
nia Corp -Korea Guano Co Ltd). 
AD-A236 462/8/GAR 156,383 


DIOR/18-90-PT-13 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 13 (Korea Marien Ind 
Co Inc Ltd -Markair). 
AD-A236 463/6/GAR 156,384 


— 18-90-PT-14 
ime Contract Awards Alphabetical 

Sue. or Country, and Place. Part 14 (Mark 

Odkro Mountain Optech Inc). 

AD-A236 464/4/GAR 


DIOR/18-90-PT-15 

Prime Contract oe Alphabetically - Contractor, by 
State or Country, and Place. Part 15 (Mountain States 
Caulking Inc-Pa: i 
AD-A236 465/1/GAR 


DIOR/18-90-PT-16 
Prime Contract “awards Alphabetically % Contractor, by 
State or Country, and Place. Part 16 (Panhandle Food 

Sales-Ray Gene Electric Co Inc). 

AD-A236 466/9/GAR 156,387 
me ay rely 
Prime Contract —— Alphabetically by Contractor, by 
State or Country, and Place. Part 17 (Ray Industries- 
Service Screw Company Inc). 
AD-A236 467/7/GAR 156,388 

DIOR/18-90-PT-18 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 18 (Ray Industries- 


Screw Company inc) 
AD-A236 468/5/GAR 156,389 


DIOR/18-90-PT-19 
Prime Contract Awards Alphabetically 
State or Coun’ 
Incorporated-TR - Telecommunications Corp). 
AD-A236 469/3/GAR 


e 8-90-PT-20 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 20 (Tru Associates Inc- 
VTM Group Joint Venture). 
AD-A236 470/1/GAR 


DIOR/18-90-PT-21 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 21 (VU Color Inc- 


Zymed Inc). 
ue 471/9/GAR 156,392 


Contractor, by 
1 International- 


156,372 


156,379 


156,380 


by So, by 
‘e| Corporation- 


156,385 


156,386 


Contractor, by 
Place. Part 19 (Swanda Brothers 


156,390 


156,391 


"Gian Manpower Statistics, Quarter Ending March 31, 
1 
AD-A236 863/7/GAR 154,084 


Department of Defense 7, ‘eeaassanal Statistics, 
Quarter Ending 31 December 
AD-A236 363/8/GAR 156,336 
M07 
Worldwide U.S. Active Du 
October 1, 1979 through 


CA-64 


Military Personne! Casualties, 
arch 31, 1991. 
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AD-A236 864/5/GAR 156,431 
WASHINGTON STATE DEPT. OF WILDLIFE, OLYMPIA. 
ae ited fish health monitoring for Washington Depart- 
ment of Wildlife. Annual report 1989. 
DE91013419/GAR 156,733 
WASHINGTON STATE ENERGY OFFICE, OLYMPIA. 
a gen pie & 





d vs. itored space heat energy 
158,107 


use in 83 homes. 
DE91013422/GAR 
satay ome UNIV., SEATTLE. 
nt Jets for Turbine Cooling. 
(rOSt Ti 91-0512) 
AD-A236 755/5/GA 
WASHINGTON UNIV., SEATTLE. AEROSPACE AND 
ENERGETICS RESEARCH PROGRAM. 
Optical Properties of Plane Shear Layers Under Periodic 


AD-A236 514/6/GAR 157,043 
WASHINGTON UNIV., SEATTLE. DEPT. OF BIOLOGICAL 
STRUCTURE. 

DOE/ER/60409-4 

Modulation of om Annual report. 

DE90001488/ 

SS. ee. ST. LOUIS, MO. BEHAVIOR 
RESEARCH LA 

Evaluation - Electrooculographic, Head Movement and 

Steady State Evoked Response Measures of Workload in 

Ay ak Simulation (U). 


(0-A296 oe/as AR 156,300 
WASHINGTON UNIV., ST. as, MO. DEPT. OF EARTH 
AND PLANETARY SCIENCES. 

Oxygen and Iron Production by Electrolytic Smelting of 

Lunar Soil. 

N91-24371/7/GAR 157,606 
WASHINGTON UNIV., ST. LOUIS, MO. MCDONNELL 
CENTER FOR THE SPACE SCIENCES. 

SIMS Analysis of Extended impact Features on LDEF Ex- 

riment (Abstract Only). 
91-25006/8/GAR 157,565 
WEAPONS SYSTEMS RESEARCH LAB., ADELAIDE 
(AUSTRALIA). 
WSRL-GD-02/91 

Turbo Pascal/GEM Software Interface for Scientific 

Graph Preparation. 

(DODA-AR-006-485) 

AD-A236 825/6/GAR 

WSRL-TM-30/90 

Generic inertial Navigation System Model for Computer 

we Studies. 

(DODA 'AR-006-454) 

‘AD-A236 849/6/GAR 
WENATCHEE NATIONAL FOREST, WA. 


DOE/BP/60266-1 
Little — River passage project. Annual report FY90 


and FY89. 
DE91013464/GAR 156,735 
WEST COAST RESEARCH CORP., LOS ANGELES, CA. 
Differential Transducer for Vehicle Diagnostics. 
(TACOM-TR-13500) 
AD-A236 715/9/GAR 
WEST VIRGINIA UNIV., MORGANTOWN. DEPT. OF 
PETROLEUM AND NATURAL GAS ENGINEERING. 
DOE/MC/22044-15 
—- oo enhanced oil recovery-Mobility control by 
in-situ chemical precipitation. Final report. 
DE91002243/GAR 156,674 
WESTAT, INC., ROCKVILLE, MD. RESEARCH DIV. 
Evaluation of the Asbestos Hazard Emergency Response 
Act (AHERA). 
(EPA/560/4-91/013) 
PB91-216408/GAR 
WESTERN ENERGY CO., COLSTRIP, MT. 
DOE/EA-0469 
Environmental assessme' 
— demonstration pa Ag on Goat Technology 


i 158,717 
WESTINGHOUSE ELECTRIC CORP., CARLSBAD, NM. 
WASTE ISOLATION PILOT PLANT PROJECT. 

CONF-910270-48 
in and construction issues associated with sealing of 


a reposit Salt. 
DE9101 S101 1481/GA /GAR 


CONF-910270-53 
TRASAX ‘90: An integrated transportation emergency re- 
— waste 


shipments. 
DEO01 1457/GAR 156,832 


CONF-910270-56 
—_— Organic Compound (VOC) Air Monitoring Pro- 
im design for the Waste Isolation Pilot Plant. 

E91 011454/GAR 


CONF-9005159-3 
No-migration variance petition for the Waste Isolation 
Pilot Plant. 


154,736 


156,207 


154,905 


156,780 


157,016 


155,411 





156,857 





PIvg 5] 


55,363 


DE91011478/GAR 


DOE/WIPP-89-013-Rev.1 
WIPP Project Records Management Handbook. Revision 


1. 
DE91008623/GAR 156,855 


DOE/WIPP-90-023C 
Volatile i ind (VOC) Air Monitoring Pro- 
ram design for the Waste Isolation Pilot Plant. — 
155, 


155,504 


91011454/GAR 
DOE/WIPP-90-030C 
can and construction issues associated with sealing of 


py) bys salt. 
DES 011481/GAR 156,857 


DOE/WIPP-90-055C 
TRASAX ‘90: An integrated transportation emergency re- 
nse exercise program involving transuranic waste 


erates 
DE91011457/GAR 156,832 
DOE/WIPP-91-005-Vol.2 

— 2 ae and Recovery Act, Part B Permit 

lume 2, Appendices B1, C1, C2. 

D B101 11258/GAR 155,502 
WESTINGHOUSE ELECTRIC CORP., MADISON, PA. 
WASTE TECHNOLOGY SERVICES DIV. 

poo ap th 

pee slag reuse evaluation. 

DE91012740/GAR 155,515 


WESTINGHOUSE ELECTRIC CORP., PITTSBURGH, PA. 
SCIENCE AND TECHNOLOGY CENTER. 
DOE/SF/16518-T1 
Development of a current collection loss management 
—- for = Prien ered power supplies. Final report, 


bre lember 30, 1990. 
DE01012770/GAR 155,277 


WESTINGHOUSE ELECTRONIC SYSTEMS GROUP, 

BALTIMORE, MD. RADAR SYSTEMS ENGINEERING. 
Saberliner Flight Test for Airborne Wind Shear Forward 
Looking Detection and Avoidance Radar Systems. 

N91-24149/7/GAR 154,176 


WESTINGHOUSE HANFORD CO., RICHLAND, WA. 
CONF-910602-19 
Compete of S eeteenpconeee models for use in the 


analysis of 
BES1010108/ GAR 155,500 


CONF-910659-21 
Future changes in the transporting of hazardous materi- 
als and wastes. 
DE91013240/GAR 155,536 
CONF-8910192-14 
Reactor external events probabilistic risk assessment. 
DE90001138/GAR 156,817 
WHC-MR-0188 
Calculational methods used in determining reaction rates 
in the Multi- Isotope production test assemb! 
DE91012204/GAI 156,938 
WHC-MR-0227 
— wastes discharged directly to the soil at the Han- 


rd Site. 
£01013299/GAR 155,481 


WHC-MR-0245 

eben rod worth profiles observed in Fast Flux Test 

: A three dimensional analysis. 

best 12203/GAR 156,930 

ag ae ada 
eactor a events probabilistic risk assessment. 

NEe0001 138/GAR 156,817 
WHC-SA-1010 

Comparison of reinforced-concrete models for use in the 

analysis of extreme loads. 

DE91010108/GAR 155,500 
WHC-SA-1167 

Future changes in the transporting of hazardous materi- 

als and wastes. 

DE91013240/GAR 158,536 


WHC-GP-0126-2 
janford C Plan for certifying newly 
ated ‘cortaah- handled transuranic waste for em- 
jacement in the Waste Isolation Pilot Plant. 
E91013241/GAR 156,879 
WESTINGHOUSE SAVANNAH RIVER CO., AIKEN,SC. 
CONF-8910192-11 
pe yer evaluation of main coolant = break indi- 
induced by earthquakes: Savannah River Project L 
and Reactors. 
DE90001374/GAR 156,893 


WSRC-RP-89-25 
ilistic evaluation of main coolant pip 
rectly induced by earthquakes: Savannah 


and P Reactors. 
DE90001374/GAR 
WSRC-RP-89-978 
Site specific plan. 
DE91010036/GAR 
WSRC-RP-91-17 
Land = water use characteristics in the vicinity of the 


Savannah River Site. 
DE91013543/GAR 155,484 


Gamma Ray Spectrometry of LDEF Samples at SRS (Ab- 
stract Only). 





break indi- 
iver Project L 


156,893 


155,499 





N91-24988/8/GAR 157,548 
WESTOVER CONSULTANTS, INC., WASHINGTON, DC. 
Adolescent Assessment/Referral System Manual. 
PB91-205054/GAR 
WICHITA STATE UNIV., KS. 


—_ 90-32 
Program Plans for Aviation Safety Research. 

N91-24157/0/GAR 

NIAR-91-3 
Kansas Aviation R 
N91-24087/9/GAR 

NIAR-91-6-PT-1 
Characterization of Acetylene Terminated Sulfone (ATS) 
Resin. Part 1: Chemical acterization of the Resin. 
N91-24424/4/GAR 155,973 

NIAR-91-7-PT-2 
Characterization of Acetylene Terminated pee (ATS) 
Resin. Part 2: Thermal Analysis of the Resi 
N91-24425/1/GAR 155,974 
Evaluation of Automation for inspection of Agi —- 
N91-24088/7/GAR — , 162 
Additional Certification in Aerospace ‘alte 
tion for Kansas Educators. 
N91-24089/5/GAR 154,401 


nitive Performance Capabilities in the Cock 
Ne? 24080/0/ GAN - 
Overview of Information Resources in Aviation. 

N91-24091/1/GAR 155,809 
Demand Estimation for Collegiate Aviation Academic Pro- 


a. 
91-24092/9/GAR 154,402 
Feasibility Study in Crack Detection in gn Stiffened 
Panels be dpe Probing and Deconvolutioi 
N91-24158/8/GAR 154,184 
Effect of Surface Generated Scratches on the Fatigue 
Life of Aerospace Materials. 
N91-24159/6/GAR 156,045 
Bonded/Fusion Repair of Aircraft Structures. 
N91-24160/4/GAR 
Crashworthiness Experiments. 
N91-24161/2/GAR 157,706 
Analysis of Commuter Aircraft Seat-Type Structures in a 
Crash Environment. 
N91-24162/0/GAR 157,707 


Mechanical Paint Removal Techniques for Composite Air- 


craft. 
N91-24163/8/GAR 154,154 
Effects of Freeze/Thaw Cycles on Bonded Joints and 
Composite Materials. 
N91-24164/6/GAR 154,185 
Human Factors hoeeng A System and Human Factors 
Program to Enhance Safety and Efficiency in Single Pilot 
IFR and Terminal Area Operations. 
N91-24165/3/GAR 

WILLIAMS INTERNATIONAL, WALLED LAKE, MI. 

AVSCOM-TR-86-C-9 
Noa we gee Component Technology (SECT) Studies. 
N91-24206/5/GAR 154,745 


NAS 1.26:175080 
Small Engine Component Technology (SECT) Studies. 


(NA 
154,745 


154,440 


157,705 


154,152 


154,458 


154,153 


154,459 


SA-CR- 17. 
N91-24206/5/GAR 
WISCONSIN UNIV.-MADISON. 
DOE/ID/12626-T2 
Ordered ceramic membranes. Final report. 
DE91012248/GAR 155,866 


Diffraction Determination of the Structure of Metastable 
Three-Dimensional Crystals of Ge Grown on Si(001). 
AD-A236 871/0/GAR 54,617 


WISCONSIN UNIV.-MADISON. APPLIED 
SUPERCONDUCTIVITY CENTER. 
NAS 1.26:188453 
poe ce He 2 ‘ons Through Porous Materials 
Using Counterflow Data 
A- 188453, 

N91-24545/6/GAR 157,074 
WISCONSIN UNIV.-MADISON. CENTER FOR PLASMA 
THEORY AND COMPUTATION. 

UW-CPTC-90-8-Rev ‘ 

Fluid/kinetic hybrid moment description of plasmas via a 

Chapman-Enskog-like approach. Revised. 


CORPORATE AUTHOR INDEX 


ae 
UW-CPTC-91 
Fluidlike so A of the sheath and presheath regions of a 

Resto 013343/GAR 157,123 
UW-CPTC-91-5 
Fluidlike studies of the presheath and sheath regions of a 

lasma. 
Beet 013345/GAR 157,124 

WISCONSIN UNIV.-MADISON. DEPT. OF CHEMISTRY. 


157,125 


My ares ag — of Photoexcited Carriers 
at the s (001) Surfac — 
AD-A236 791/0 154,615 


TR-3 
Ultrafast Time Resolution in Scanned Probe Microsco- 
pies. 
AD-A236 790/2 157,143 


TR-4 
Ultrafast Time Resolution in Scanned Probe Microsco- 
pies: Surface Photovoltage on Si(111)-(7 x 7). 
AD-A236 789/4 157,142 
UWIS/DC/TR-91/3 
Structural and E Properties o Titanium-Nickel 


Deposited onto Silicon Substrates. 
AD-A236 445/3/GAR 155,046 


Atomic-Scale Charge Transport at the Si(001) — 
AD-A236 970/0/GAR 54,619 


Surface poems of Ag on Si(111)-7X7 by Bc 


Tunneling Mi 

AD-A236 971/8/GAI 155,061 
WISCONSIN UNIV.-MADISON. DEPT. OF ELECTRICAL 
AND COMPUTER ENGINEERING. 

ED ieee teneeet Induction Mot Part 2. 

in lotors, 

(N. NASAL 188443) 

N91-24565/4/GAR 155,065 
WISCONSIN UNIV.-MADISON. SPACE SCIENCE AND 
ENGINEERING CENTER. 

NAS 1.26:188237 
Collection and A is of Radar Rainfall and Satellite 
Data for the Darwin Trmm Experiment. 
(NASA-CR- 188237) 

N91-24710/6/GAR 
WMS ASSOCIATES LTD., FREDERICTON (NEW 
BRUNSWICK). 

Salisbury-North 345 kV transmission line: EIA study 


re. 
MIC-91-03605/GAR 155,732 
WOODS HOLE OCEANOGRAPHIC INSTITUTION, MA. 
DOE/ER/60681-3 
Distribution of some chemical elements between dis- 
= by particulate phases in the ocean. Progress 
May 1988-30 Apr 1991. 
DES tieatican 155,679 
WHOI-90 
Dinolageate Blooms and Physical Systems in the Guif 


Maine. 
AD-A236 956/9/GAR 156,950 


WHOI!-90-25 

Estimation and Correction of Geometric Distortions in 

Side-Scan Sonar Images. 

AD-A236 955/1/GAR 156,970 
WHOI-90-27 

Detection and Characterization of Deep Water Wave 

B Using Angle Microwave 

Backscatter from the Sea Surface. 

AD- erie: liieae 156,962 
WHOI-91 

Flow | Finite Isolated Topography. 

AD-A236 926/2/GAR 156,964 


USS MONITOR Survey: 3-D Sonar and Navigation Proc- 


essing. 
AD-A236 403/2/GAR 154,977 
WOODS HOLE — INSTITUTION, MA. 
DEPT. OF BIOLOG 
Falmouth p manip Watchers. Interim Report on Citizen Vol- 
unteer Monitoring of Water Quality in Falmouth’s Coastal 


Ponds. 

PB91-208561/GAR 156,954 
WORLD METEOROLOGICAL ORGANIZATION, GENEVA 
(SWITZERLAND). 

Scientific Assessment of Climate Change. The Policy- 

makers’ Summary of eport of Working Group 1 to 
the Intergovernmental Panel on Climate Change. 


Films 


154,362 





ZURN INDUSTRIES, INC., ERIE, PA. 


N91-24689/2/GAR 
WOVEN STRUCTURES, INC., COMPTON, CA. 
NAS 1.26:177527 
Tailorable Advanced Blanket Insulation Using Alumino- 
borosilicate and Alumina Batting. 
(NASA-CR- ye 
N91-24452/5/ 
WRIGHT LAB., EGLIN AFB, FL. ARMAMENT 
DIRECTORATE. 
WL/MN/TR-91-44 
Small-Scale T of High Bulk Cubical and Spherical 
Ni i ive Evaluation. 
AD-A236 509/6/GAR 156,999 
WRIGHT LAB., WRIGHT-PATTERSON AFB, OH. 
‘a TR-91-4012 
for the rae of Silicon | 
oon impurities 


AD. 504/7/GAR 155,047 


IGHT RESEARCH AND “ae CENTER, 
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.DE91012872/GAR 155,478 
AC06-76RL01830 


Battelle Pacific Northwest Labs., Richland, WA. 
DE90001660/GAR 155,461 


DE90001661/GAR 155,462 
DE91011800/GAR 156,900 
DE91011805/GAR 155,088 
DE91012099/GAR 155,467 
DE91012129/GAR 158, 168 
DE91012130/GAR 156,937 
DE91012140/GAR 156,903 
DE91012371/GAR 155,508 
DE91012482/GAR 156,417 
DE91012483/GAR 155,469 
DE91012485/GAR 155,900 
DE91012486/GAR 154,918 
DE91012487/GAR 156,864 
DE91012488/GAR 157,716 
DE91012489/GAR 156,286 
DE91012491/GAR 155,718 
DE91012607/GAR 158,134 
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DE91012608/GAR 
DE91012609/GAR 
DE91012610/GAR 
DE91012611/GAR 
DE91012612/GAR 
DE91012613/GAR 
DE91012614/GAR 
DE91012615/GAR 
DE91012616/GAR 
DE91012617/GAR 
DE91012622/GAR 
DE91012643/GAR 
DE91012718/GAR 
DE91012727/GAR 
DE91012735/GAR 
DE91012736/GAR 
DE91012737/GAR 
DE91012771/GAR 
DE91012772/GAR 
DE91012773/GAR 
DE91012774/GAR 
DE91012775/GAR 
DE91012821/GAR 
DE91012822/GAR 
DE91012823/GAR 
DE91012824/GAR 
DE91012870/GAR 
DE91012871/GAR 
DE91012872/GAR 
DE91012873/GAR 
DE91012874/GAR 
DE91012878/GAR 
DE91012879/GAR 
DE91012880/GAR 
DE91012921/GAR 
DE91012922/GAR 
DE91012923/GAR 
DE91012924/GAR 
DE91012925/GAR 
DE91012926/GAR 
DE91012927/GAR 
DE91012928/GAR 
DE91012929/GAR 
DE91012932/GAR 
DE91013222/GAR 
DE91013223/GAR 
DE91013280/GAR 
DE91013281/GAR 
DE91013625/GAR 
DE91013710/GAR 
DE91013712/GAR 
DE91013713/GAR 
DE91013718/GAR 
DE91014109/GAR 
DE91014321/GAR 


158,869 
154,092 
157,659 
156,813 
155,471 
156,904 
155,472 
156,866 
156,729 
155,473 
155,474 
156,905 
156,288 
156,867 
156,869 
156,036 
156,168 
155,518 
155,477 
155,519 
155,994 
155,368 
155,304 
155,721 
156,290 
157,309 
154,963 
155,902 
155,478 
154,468 
156,871 
156,794 
156,795 
155,875 
155,143 
154,644 
156,872 
156,873 
158,523 
155,876 
156,186 
156,814 
156,592 
155,097 
158,535 
156,877 
154,579 
156,244 
154,867 
156,882 
155,076 
156,883 
155,682 
155,280 
154,352 
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DE91012975/GAR 156,874 

DE91013469/GAR 156,846 

DE91013472/GAR 156,933 
AC06-87RL 10930 


Westinghouse Hanford Co., Richland, WA. 
DE 1138/GAR 156,817 


DE91010108/GAR 155,500 

DE91012203/GAR 156,930 

DE91012204/GAR 156,938 

DE91013239/GAR 155,481 

DE91013240/GAR 155,536 

DE91013241/GAR 156,879 
ee 


EG and G Idaho, Inc., Idaho Falls. 
DES1008141 /GAR 155,151 


DE91010048/GAR 155,464 
DE91012728/GAR 156,868 
DE91012730/GAR 155,514 
DE91012731/GAR 155,719 
DE91012732/GAR 156,906 
DE91012733/GAR 156,789 
DE91012734/GAR 156,790 
DE91012763/GAR 155,676 
DE91012764/GAR 155,475 
DE91012766/GAR 155,516 
DE91012767/GAR 155,476 
DE91012768/GAR 155,873 
DE91012769/GAR 156,870 
DE91012770/GAR 155,517 
DE91012803/GAR 156,837 
DE91012804/GAR 155,720 
DE91012805/GAR 155,520 
DE91012806/GAR 155,521 
DE91012807/GAR 156,793 
DE91012808/GAR 155,677 
DE91012809/GAR 156,907 
DE91012810/GAR 155,817 
DE91012811/GAR 158,522 
DE91012812/GAR 154,920 
DE91012813/GAR 156,939 
DE91012814/GAR 156,838 
DE91012815/GAR 157,052 
DE91012817/GAR 154,087 
DE91012818/GAR 154,921 
DE91012819/GAR 156,289 
DE91012820/GAR 156,908 
DE91012903/GAR 154,398 
DE91013208/GAR 155,903 
DE91013209/GAR 156,841 
DE91013211/GAR 156,842 
DE91013214/GAR 156,798 
DE91013215/GAR 156,011 
DE91013219/GAR 156,843 
DE91013220/GAR 156,844 
DE91013236/GAR 156,878 
DE91014091/GAR__. 156,944 


DE90001374/GAR 

DE91010036/GAR 

DE91013543/GAR 155,484 
AC21-85MC22044 


West Virginia Univ., Morgantown. Dept. of Petroleum and 
Natural Gas Engineering. 
DE91002243/GAR 156,674 


AC21-85MC22130 
Membrane Technology and Ri h, Inc., Menlo Park, 


A. 
DE91002063/GAR 154,627 


AC21-86MC23166 


Caterpillar, Inc., San Diego, CA. Solar Turbines. 
DE91002042/GAR 158,123 


AC21-86MC23260 


Research be Inst., Research Triangle Park, NC. 
DE90000494 158,352 


AC21-88MC24221 


International Fuel ne Corp., South Windsor, CT. 
DE90009700/GAR 155,269 


DE91012243/GAR 155,275 
AC21-89MC25159 


Virginia Ae ne te Inst. and State Univ., Blacksburg. 
DE91002064/GAR 155,347 


AC22-86PC90751 


PSI Technology Co., Andover, MA. 
DE91011311/GAR 155,162 


AC22-86PC91274 


by inia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
ining and Minerals Engineering. 
Bestar 12250/GAR 158,171 


DE91012251/GAR 155,172 
DE91012252/GAR 155,173 
DE91012254/GAR 155,174 
DE91012255/GAR 155,175 
DE91012256/GAR 155,176 
DE91012257/GAR 155,177 
DE91012258/GAR 155,178 
DE91012260/GAR 155,179 
DE91012262/GAR 155,180 
DE91012672/GAR 156,190 

AC22-87PC79661 


Catholic Univ. of America, Washington, DC. Combustion 
and Multiphase Flows Lab. 
DE91013187/GAR 155,215 


— ce ne of America, Washington, DC. Dept. of Me- 
chai ngit 
Beoto1318 /GAR ‘i 155,253 


DE91013184/GAR 158,254 

DE91013185/GAR 158,213 

DE91013186/GAR 155,214 
AC22-87PC79677 


STD Research oe Arcadia, CA. 
DE91010886/GAR 155,272 


DE91010887/GAR 154,721 
AC22-87PC79880 


OTISCA Industries Ltd., Syracuse, NY. 
DE91010439/GAR 155,154 


AC22-87PC79892 
Virginia Center for Coal and Minerals Processing, Blacks- 





rg. 
Battelle Pacific Northwest Labs., Richland, WA. Environ- DE91014098/GAR 156,070 DE91012269/GAR 155,186 





po eben 9 e 154,399 DE91014157/GAR 156,596 a inia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
Du Pont de ‘weed (E.1.) and Co., Wilmington, DE. Engi- 


neering 
DE91012092/GAR 
DE91012093/GAR 


156,941 
156,942 


General Electric Co., Richland, WA. Hanford Atomic Prod- 


Deeien 40/6 GAR 
DE91012041/GAR 
DE91012208/GAR 
DE91012976/GAR 
DE91012977/GAR 


Hanford Works, Richland, WA. 


DE91011791/GAR 
DE91011807/GAR 
DE91011955/GAR 
DE91012096/GAR 
DE91012971/GAR 
DE91012972/GAR 
DE91012973/GAR 
DE91012974/GAR 


CG-4 
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156,899 
156,929 
156,931 
156,936 
156,911 


156,858 
156,284 
156,801 
156,902 
156,839 
155,418 
156,932 
156,910 


DE91014159/GAR 156,042 


Idaho National cae Lab., Idaho Falls. 
DE91013004 


AC07-851D12578 
Holt (Ben) Co., Pasadena, CA. 
DE91012196/GAR 155,247 
DE91012197/GAR 155,248 
AC07-901D12920 


Humphrey (J.L.) and Associates, Austin, TX. 
DE91010024/GAR 158,087 


AC08-88NV 10617 


EG and G Energy Measurements, Inc., Goleta, CA. Santa 
Barbara Operations. 
DE91013053/GAR 156,726 


DE91013108/GAR 155,054 
DE91014121/GAR 156,736 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Remote Sensing ‘ 

DE91013052/GAR 156,543 
DE91013550/GAR 158,485 

AC09-89SR 18035 
Westingh S ih River Co., Aiken,SC. 


157,691 





ining and Minerals Engineering. 
Best! 263/GAR 155,187 


DE91012264/GAR 155,182 
DE91012266/GAR 155,183 
DE91012267/GAR 155,184 
DE91012268/GAR 155,185 
DE91012270/GAR 155, 187 
DE91012271/GAR 155, 188 
DE91012272/GAR 155, 189 
AC22-87PC90005 


Air Products and Chemicals, Inc., Allentown, PA. 
DE91010679/GAR 155,129 


AC22-88PC88652 
Mississippi State Univ., Mississippi State. Diagnostic Instru- 
mentation and Analysis Lab. 
DE91012273/GAR 154,722 


DE91012297/GAR 155,276 
AC22-88PC88800 
Consolidation Coal Co., Library, PA. Research and Devel- 


opment Dept. 
DE91012710/GAR 155,191 





AC22-88PC88813 
} wenn | of Wyoming Research Corp., Laramie. Western 
Dee 10 009427/GAR 155,127 
AC22-88PC88852 
United ss eee and Constructors, 


St 
DES 1000004/GAR 
AC22-88PC88891 


Institute of Gas Technology, Chicago, IL. 
DE91014065/GAR 


grt ne 


ins Univ., Baltimore, MD. 
Deo 1008 40/GAR 


AC22-89BC 14203 
any ok ics, Inc., San Francisco, CA. 
DE91 42/GAR 

ae 


Lawrence Berkel 
DES101% 1882/GA\ 


AC22-89PC89759 


Inc., Denver, CO. 
155,355 


155,228 
156,671 


156,673 


Lab., CA. 
156,675 


ies Research Center, East a Lif 


United Technologies 
DE91011312/GAR 55,163 
apn ay aged 


Tecogen, Waltham, MA. 
DE9101 1300/GAR 


AC22-89PC89807 


Research-Cottrell, Inc., errr NJ. Environmental Serv- 

ices and Techi 

DE91011292/GAR 158,362 
158,126 


DE91012799/GAR 
AC22-89PC89883 
penriny ay Coal Co., Library, PA. Research and Devel- 


opmen 
DE91012709/GAR 155,135 
ee 


n Technol Inc., Cambridge, MA. 
DI DEo101 4062/ GAR 


ety 


itucky Univ. Research Foundation, Lexington. 
DeDtore7aB/GARt 


AC22-90PC90160 


Atlantic Research Corp., Alexandria, VA. 
DE91012787/GAR 


AC22-90PC90166 


Battelle, Columbus, OH. 
DE91012722/GAR 


AC22-90PC90174 
Virginia Center for Coal and Minerals Processing, Blacks- 
rt 


DE91011287/GAR 155,158 
nn 
, Salt Lake 
bes1013604/GAR — 
AC22-91PC90180 


Pittsburgh Univ. 
DE9101 aB07/GAR 


AC34-90DP62349 


EG and G Rocky Flats, Inc., Golden, CO. 
DE91011915/GAR 155,988 


EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
it. 


Plan 
DE91011913/GAR 155,987 
DE91011960/GAR 155,989 
AC79-85BP23821 
Idaho Dept. of Water Resources, Boise. 
DE91013264/GAR 
Washington State Energy Office, Olympia. 
E01013422/GAR 
AC79-87BP35467 
Carroll, Hatch and Associates, Inc., Portland, OR. 
DE91013289/GAR 
AC79-88BP50176 
Carroll, Hatch and Associates, Inc., Portland, OR. 
Pe coe sotio 
F-AFOSR-0042-89 
“st = eA Applications in Science and Engi- 


in, VA. 
NOT-2 7 TISTGAR 154,127 
AFOSR-87-0258 


Washington Univ., Seattle. Aerospace and Energetics Re- 


search Program. 
AD-A236 514/6/GAR 157,043 
AFOSR-87-0332 


Michi State Univ., East Lansing. 
AD- 487/5/GAR 


AFOSR-88-0052 


Cornell Univ., Ithaca, NY. 
AD-A236 650/8/GAR 


AFOSR-88-0100 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 


155,160 


155,227 
155,138 
155,198 


155,192 


155,222 


A. Dept. of Mechanical me ee 


155,102 


155,107 
156,076 


156,075 


157,042 


154,700 
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AD-A236 651/6 
AD-A236 764/7 
AFOSR-88-0300 


California Univ., Irvine. Dept. of Physics. 
AD-A236 666/4/GAR 


AFOSR-89-0020 
Famoston Uriv.. Ni. Dapt. of Cha Engineering and Oper- 
ations . 
AD-A236 696/1/GAR 155,933 
AFOSR-89-0074 


Colorado Univ. at Boulder. 
AD-A236 440/4 


AFOSR-89-0241 
Northwestern Univ., ey oe A. Cage, of Geen 


AD-ABSG 93 938/7/ eo 156,133 


AFOSR-89-0310 


157,089 
157,091 


157,104 


154,597 


California Univ., San Diego, La Jolla. 
AD-A236 652/4/GAR 


AFOSR-€9-0314 


154,701 


Acoustical ome New York. 
AD-A236 765 /8/ 


AFOSR-90-0094 
Pittsburgh i. PA. Inst. for Computational Mathematics 


AD-Agse 99176 991 7e/ GAR 156,099 
AFOSR-90-0151 


Stanford Univ., CA. High Temperature Gasdynamics Lab 
AD-A236 759/7/ GAR” 


Al01-79EV10220 


National Center for 
DE91013880/GAR 


Al01-86CE50162 


Society of Automotive E: 
DE91013326/GAR 


Al05-89ER 13992 
National Inst. of Standards and Technology, Boulder, CO. 
DE91012660/GAR _ 157,051 
Al08-78ET44802 


156,237 


154,702 


Atmospheric Research, Boulder, CO. 
154,951 





gi , Inc., Wi dale, PA. 
154,739 


G ical Survey, Denver, CO. 
DE91013105/GAR 


AI21-83MC20422 


Bestoozo0e/Gak nn 


AI79-85BP20733 
National Marine Fisheries Service, Seattle, WA. Northwest 


ane 
DE91013420/GAR 156,734 
AI79-86BP60266 
Wenatchee National Forest, WA. 
DE91013464/GAR 
AI79-89BP97300 
National Marine Fisheries Service, Portland, OR. 
DE91013287/GAR 
Al79-90BP 12496 
Fish and Wildlife Service, Portland, OR. 
DE91013286/GAR 
AID/DHR-5447-Z-00-7074-00 
Agricultural Marketing improvement Strategies Project, Be- 
PB91-209916/GAR 154,528 
AID/DPE-3031-Z-00-9024-00 
North Carolina Univ at Chapel Hill. Program for International 
Training in Health. 
PB91-209841/GAR 155,765 
AID/PDC-1096-1-26-8043-00 


Development Alternatives, inc., Washington, DC. 
PB91-209742/GAR 


AM79-87BP35738 


156,593 


156,666 


156,735 
154,266 


156,732 


154,527 


coomee. Inc., Seattle, WA. 
DE91013574/GAR 
ARPA se eae 


154,470 


Scripps In: of Oceanography, La Jolla, CA. 
AD-A236 | 959/6/0aR 


ARPA ORDER-6180 
University of Southern California, Marina del Rey. 
tion Sciences Inst. 
AD-A236 542/7/GAR 

AS03-76ER70285 


156,804 


tor Center, CA. 


Stanford Linear 
DE91012917/GAR 
fe enue 


Texas A and M .. College Station. 
DE91012761 Joan” 


AS07-801D12769 


Montana State Univ., Bozeman. 
DE91012765/GAR 
AS07-861D 12626 

Wisconsin Univ.-Madison. 


DAMD17-88-2Z-8007 


DE91012248/GAR 
ap aa 


155,866 


Princeton U! NJ. Plasma Physics Lab. 
DE91012308/GAR. 


ATM-8808480 


Brookhaven National 
DE91013334/GAR 
BI79-83BP 11631 


157,109 


Lab., Upton, NY. 
154,378 


Idaho Dept. of Fish and Game, Boise. 
DE91013265/GAR 


156,730 


Washington State Dept. of Wildlife, Olympia. 
DE91013419/GAR 


BI79-87BP35769 


156,733 


of Fish and Wildlife, Salem. 
Dew 1013260/GAR 


CANMET-M91-7-105-1990E 
Canada Centre for Mineral 
Onan _ Alternative Energy ig hn My a} 
MIC-91-03580/GAR 155,235 
CANMET-M91-7-138-1991E 


Wak oaee1/08R . 


CANMET-02SQ.23216-4-6391 


Forintek Canada Ottawa (Ontario 
MIC-91 Doere/Gan , “ 


DA PROJ. 1L1-61101-AH-45 
Avco eo Group, Stratford, CT. Stratford Div. 
N91-24204/0. 154,743 


Garrett Turbine E: Co., Phoenix, AZ. 
NOT-24205/7/GAR 


General Motors Corp., Indianapolis, IN. 
N91-24207/3/GAR 


NOTeso06/1/GAR ‘ans 
Williams international, Walled Lake, MI. 
N91-24206/5/GAR 

DAAA15-89-D-0008 
Pang Research  _eaacaae Inc., Aberdeen, MD. Aber- 
ADAZIO SeOrT/GAR 156,527 


DAAE07-86-C-R088 


West Coast Research 
AD-A236 715/9/GAR 


DAAE07-88-C-R133 
General Electric Co., Burlington, MA. Automated Systems 
AD-A236 954/4/GAR 157,032 
oe 


C, Inc., a Valley, PA. 
ADAG 661/5/G. ™ 
DAEA18-90-C-0044 


North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 
ence. 
AD-A236 705/0/GAR 155,031 


DAF 15-87-D-0144 


Texas Univ. at Austin. Center for Cybernetic Studies. 
AD-A236 779/5/GAR 156,425 


DAGG29-81-D-0100 


East Texas State Univ., Commerce. 
AD-A236 672/2/GAR 


DAHC35-89-D-0028 


156,731 


155,293 


155,146 


154,744 
154,746 
154,747 


154,745 


157,016 


156,546 


154,349 


Akman Associates, Inc., Silver Spring, MD. 
AD-A236 675/5/GAR 


DAKF11-88-C-0024 
pea. ee Systems Engineering Command, Fort 
AD-A23? 006/2/GAR 155,802 
DAKF11-89-C-0016 END 
pe 7 se poey tr Dept. of Electrical Engineering 
AD Aaa 544/3/GAR 154,854 
DAMD17-86-C-6034 


pew pte , Washington, DC. 
AD- 870/2/GAR 
DAMD17-87-C-7187 


156,416 


156,305 


Dana-Farber Cancer Inst., Boston, MA. 
AD-A237 035/1/GAR 
DAMD17-87-G-7005 
Yale Univ., New Haven 
AD-A236 807/4/GAR 
DAMD17-88-C-8031 
Oklahoma State Univ., Stillwater. 
AD-A236 986/6/GAR 
DAMD17-88-Z-8007 


Henry M. Jackson Foundation, Rockville, MD. 
AD-A236 988/2/GAR 


October 15, 1991 


156,212 


, CT. School of Medicine. 
156,210 


156,307 


156, 166 
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DAMD17-88-Z-8012 
Smithsonian Institution, Washington, DC. Dept. of Entomol- 
2B-A237 036/9/GAR 156,199 


DAMD17-89-C-9089 


North Carolina Univ. at Chapel Hill. 
AD-A236 920/5/GAR 


DAMD17-89-C-9221 


156,203 


Toxikon Corp., Woburn, 
AD-A236 352/1/GAR 
DAMD17-90-Z-0001 


New York Academy of Sciences, NY. 
AD-A236 408/1/GAR 


DAMD17-90-Z-0011 


Texas Univ. Medical Branch at Galveston. 
AD-A236 990/8/GAR 


DAMD17-90-Z-0013 


Henry M. Jackson Foundation, Rockville, MD. 
AD-A236 917/1/GAR 


DAMD17-90-Z-0026 


Rochester Univ., NY. 
AD-A237 053/4/GAR 


pepe 42 


lorida Agricultural and Mechanical Univ./Florida State 


, Tallahassee. Dept. of industrial Engineering. 
AD-AD36 855/3/GAR 156,131 


DE-AC02-76ER-03066 


Fermi National Accelerator Lab., Batavia, IL. 
N91-24934/2/GAR 


DE-AC05-840R21400 
Oak Ridge National Lab., TN. Health and Safety Research 
PB91-217091/GAR 156,312 
DE-AC06-76RL0-1830 


156,303 
156,161 
156, 167 
156,164 


156,226 


157,505 


Battelle Pacific Northwest Labs., Richland, WA. 
NUREG/CR-5737/GAR 
DE-AC06-76RLO-1830 
Battelle Pacific Northwest Labs., Richland, WA. 
PB91-216366/GAR 
DE-AC09-89SR-18035 
Westinghouse Savannah River Co., Aiken,SC. 
N91-24988/8/GAR 


DE-FG02-90ER-40560 


Fermi National Accelerator Lab., Batavia, IL. 
N91-24868/2/GAR 


N91-24869/0/GAR 
DE-FG05-84ER4507 
Virginia Univ., Charlottesville. it. of Physics. 
AD-A236 356/2 -_ 
DHHS-100-86-0051 


Lewin/ICF, Washington, DC. 
PB91-216572/GAR 


DLETA-99-9-0421-75-081-01 


Lewin/ICF, Washington, DC. 
PB91-212373/GAR 


DMA903-87-C-0719 
University of Southern California, Marina del Rey. Informa- 
tion Sciences Inst. 
AD-AZ36 542/7/GAR 154,831 
pe rae 


156,890 
156,219 
157,548 


157,502 
157,503 


154,593 
154,443 


154,427 


National Lab., IL. 
DE91011748/GAR 


ge acer 


Pacific-Sierra Ri 
AD-A237 024/: B/GAR 


DNA001-87-C-0303 
Maryland Univ., College Park. 
AD-A236 498/2/GAR 
DOE-DW89934110-0 


Battelle Pacific Northwest Labs., Richland, WA. 
PB91-216523/GAR 


Bo arr 


157,151 


ch Corp., Los Angeles. 


racor Hydronautics, Inc., Laurel, MD. 
AD AoST 019/5/GAR 


DTCG23-88-C-20030 
CASDE Corp., Arii VA. 
AD-A236 662/3/ Gan 
DTFA01-80-Y-10524 


National Severe Storms Lab., Norman, OK. 
PB91-213447/GAR 


per hantoaen 


154,366 


Executive Resource Associates, Inc., Arlington, VA. 
AD-A236 497/4/GAR 


DTFA01-91-Y-01004 


157,669 


Computer Resource Management, Inc., Herndon, VA. 
N91-24185/1/GAR 157,708 
DTFA01-L-83-4-10579 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A236 486/7/GAR 154,342 
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DTFA01-Y-88-01026 
Federal Aviation Administration, Washington, DC. Office of 
Mana it Systems. 
AD-A236 698/7/GAR 
DTFA03-89-C-00061 
ing Commercial Airplane Co., Seattle, WA. 
AD-A236 890/0/GAR 
DTFA03-90-C-00050 
Wichita State Univ., KS. 
N91-24157/0/GAR 
DTFH61-89-00410 


Keck (Merle E.), Vicksburg, MS. 
PB91-218438/GAR 


DTNH22-88-C-07045 


igmastat, Inc., Brookeville, MD. 
91-213462/GAR 


DTOS88-G-0001 


Massachusetts Inst. of Tech., Cambridge. Region | Univ. 
Transportation Center. 
PB91-212134/GAR 157,727 


EPA-R81-14965 


Drexel Univ., Philadelphia, PA. Geosynthetic Research Inst. 
PB91-213660/GAR 155,577 


ye erie 


Duke Univ. Medical Center, Durham, NC. 
PBOt- ry 13512/GAR 


PB91-213520/GAR 
PB91-213538/GAR 
EPA-R-813647 


Auburn Univ., AL. Dept. of Civil Engineeri 
PB91-21 1938/ GAR ” Bal 


EPA-R-813769 
Duke Univ. Medical Center, Durham, NC. Dept. of Pharma- 


col 5 
PB91-213496/GAR 
EPA-R-815721 


Stanford Univ., CA. Dept. of Civil Engineering. 
PB91-212324/GAR 


ate 


Radian Corp., Research Triangle Park, NC. 
PB91 -205021/GAR 


EPA-68-02-4442 
Entropy Environmentalists, Inc., Research Triangle Park, 


PB91-213561/GAR 155,403 
EPA-68-02-4456 

Environmental Health Research and Testing, Inc., Research 

Triangle Park, NC. 

PB91-213546/GAR 
EPA-68-02-4466 


IT Environmental popes, Inc., Cincinnati, OH. 
PB91-216168/GAR 


prroeee 


nergy and Environmental Research Corp., Irvine, CA. 
Poe e13611/GAR 55,405 


EPA-68-03-3484 


PRC Environmental Management, Inc., Chicago, IL. 
PB91-187054/GAR 


EPA-68-03-4006 


IT Environmental Programs, Inc., Cincinnati, OH. 
PB91-217398/GAR 


EPA-68-03-4038 


Cincinnati Univ., OH. 
PB91-217919/GAR 


EPA-68-C0-0016 


154,157 


157,673 


157,705 


157,704 


157,703 


156,238 
156,146 
154,932 


156,663 


156,231 


155,696 


155,400 


155,402 


155,407 


155,570 


155,414 


155,709 





IT E g) . Inc., Cincinnati, OH. 
PBO1-217908/GAR 


EPA-68-C0-0050 
eee Engineering and Sciences Co., Inc., Las Vegas, 
PB91-217380/GAR 156,665 
EPA-68-C8-0006 
ManTech Environmental Technology International, Inc., 
Corvallis, OR. 
PB91-216390/GAR 156,773 
EPA-68-C8-15 


155,414 





ManTech Envi logy, Inc., Ada, OK. 
PB91-217406/GAR 155,609 
EPA-68-C8-0061 





| Corp., Bothell, WA. 
155,608 


Science Applications | 
PB91-216457/GAR 
EPA-68-C8-0062 


Science Applications International Corp., McLean, VA. 
PB91-216440/GAR 18. 


EPA-68-D8-0085 


PTI Envirc | Services, Bellevue, WA. 
PB91-211946/GAR 
EPA-68-D0-0106 


Environmental Health Research and Testing, Inc., Research 
Triangle Park, NC. 





155,695 


PB91-213546/GAR 
EPA-68-D0-0124 


Systems Applications, Inc., San Rafael, CA. 
PB91-216176/GAR 


ETA-99-9-0421-75-081-01 


Urban Inst., Washington, DC. 
PB91-212357/GAR 


F04611-86-C-0088 


Rockwell International, Canoga Park, CA. Rocketdyne Div. 
N91-24245/3/GAR 154,773 


F04611-87-C-0062 
United Technologies Corp., San Jose, CA. Chemical Sys- 
tems Div. 
N91-24283/4/GAR 154,796 
N91-24284/2/GAR 154,797 
"aan 
1S Segundo, CA. 


155,402 
158,408 


154,089 


Notes -24298/ 8/ 
N91-24241 nih 
N91-24254/5/GAR 
N91-24264/4/GAR 
F04701-88-C-0110 


General Dynamics/Astronautics, San Diego, CA. 
N91-24242/0/GAR 


F19628-85-C-0003 
Carnegie-Mellon Univ., Pittsburgh, PA. Software Engineer- 
ing Inst. 
AD-A237 050/0/GAR 
F19628-86-K-0034 
Cornell Univ., Ithaca, NY. School of Applied and Engineer- 
BAe 7 795/1/GAR 
PUORRD-67-C-0008 


154,769 
157,643 
154,780 
154,814 


157,644 


154,913 


155,017 





Corp., 
AD. A236 SOOvSIGAR 
F19628-87-C-0130 


pow Sciences, Inc, Burlington, MA. 
A236 351/3/GAR 


F19628-88-K-0039 


Scripps Institution of Oceanography, La Jolla, CA. 
AD-A236 359/6/GAR 


F19628-89-C-0012 


KTAADN, Inc., Newton, MA. 
AD-A236 771/2/GAR 


F19628-89-C-0030 


ENSCO, Inc., Sprit 
AD-A236 984/1/GAR 


F19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A236 627/6/GAR 


AD-A236 766/2/GAR 
AD-A236 798/5/GAR 
AD-A236 813/2/GAR 
F19628-90-C-0003 
Carnegie-Mellon Univ., Pittsburgh, PA. Software Engineer- 


pe 

AD-A236 362/0/GAR 154,881 
AD-A237 048/4/GAR 154,911 
AD-A237 049/2/GAR 154,912 

F19628-90-K-0029 


Lowell Univ., MA. Center for Atmospheric Research. 
AD-A236 645/8/GAR 154,339 


F29601-87-C-0069 
bmp oad of ee California, Marina del Rey. Informa- 


in Sciences Inst. 
AD. A236 444/6/GAR 155,045 
F30602-88-C-0001 


Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
AD-A237 033/6/GAR 


F30602-88-C-0081 


E-Tek Dynamics, Inc., San Jose, CA. 
AD-A236 687/0/GAR 


F30602-88-D-0025 


McDonnell Aircraft Co., St. Louis, MO. 
AD-A236 585/6/GAR 156,405 


Moore School of Electrical Engineering, Philadelphia, PA. 
Dept. of Electrical Engineering. 
AD-A236 648/2/GAR 154,997 


Stanford Univ., CA. Dept. of Electrical Engineering. 
AD-A236 796/9/GAR 


F30602-88-D-0027 


Thayer School of ems. Hanover, NH. 
AD-A236 350/5/GA 


AD-A237 012/0/GAR 
F30602-88-D-0028 
Dayton Univ., OH. Graduate School of Engineering and Re- 


search. 
AD-A236 349/7/GAR 155,928 


155,005 


154,373 


- VA. 
155,000 


154,894 
154,322 
155,807 
154,835 


155,030 


154,425 


154,828 
154,841 





Pennsylvania State Univ., University Park. Dept. of Chemis- 


AD-A236 812/4/GAR 154,574 
F30602-89-C-0089 


ADLA2S6 yea asGan 
F30602-89-C-0169 


Aerospace and Electronics Co., Seattle, WA. 
ADA 421/4/GAR 155,044 


F33600-88-D-0567 


McDonnell Douglas Missile Systems Co., St. Louis, MO. 
AD-A237 054/2/GAR 154,160 


AD-A237 055/9/GAR 154,161 
er ane tl 


Torrance, CA. 
154,861 


A Reading, MA. 
AD- 494/1/' aa GAR 


F336 15-85-C-2550 
ere. be Inc., Des Plaines, IL. Engineered Materials 


AD-A236 564/1/GAR 154,699 
F33615-85-C-2588 


Amtec Engineering, Inc., Bellevue, WA. 
AD-A236 861/1/GAR 


F33615-85-C-4503 


Krug Life Sciences, San Antonio, TX. 
AD A236 797/7/GAR 


F33615-85-D-0514 


Washi Univ., St. Louis, MO. Behavior Research Lab. 
AD- 505/4/GAR 156,300 


F336 15-86-C-0545 


154,887 


154,737 


154,463 


Search Tech , Inc., Norcross, GA. 
AD-A236 799/3/GAR 


F33615-86-C-1050 


sear. vss 
F33615-86-C-1059 
Boeing Military Airplane Co., Wichita, KS. 
AD- 716/7/GAR 
F33615-87-D-4015 


MITRE Corp., McLean, VA. 
AD-A236 507/0/GAR 


F336 15-88-C-0003 
Mei Associates, Inc., Len, MA. 
AD-A236 560/9/GAR 
AD-A236 800/9/GAR 
F336 15-88-C-0630 
owes phve . PA. Center for Multivariate Analysis. 


154,900 
156,236 


154,393 
154,396 


156,241 
ee srtstone 
Irvine bene | Group, Inc., Fullerton, CA. 
N91-24235/4/GAR 
pape mn 


Arnold E 
AD-A236 13/9/ 9/ 


F41689-88-D-0251 


McDonnell Douglas Missile Systems Co., St. Louis, MO. 
AD-A237 004/7/GAR 154,909 


F42600-86-D-0093 


157,641 


ee Center, Arnold AFS, TN. 
157,024 


Aerojet Solid Propulsion Co., Sacramento, CA. 
N91-24275/0/GAR 
F49620-85-C-0089 

Arizona State Univ., Tempe. Dept. of Mechanical and Aero- 


aoa236 62/1. 1 TAR 154,106 
ee ae 


D Corp., Santa Monica, CA. 
AD-A2Se 900/7/GAR 


F49620-88-C-0041 
AD-AZSB TOS/S/GAR 

prose te sd 

Materials Sciences Corp., Blue Bell, PA. 

AD AZS6 756/3/GAR 

pr rrr to 


Kent Univ., Canterbury (England). Dept. of Physics. 
AD-A236 8 353/9/GAR 


F49620-88-K-0006 


SRI International, Menlo Park, CA. 
AD-A236 688/8/GAR 


en eee 


154,788 


156,541 


154,736 


155,934 


155,028 


154,607 


ind Associates, Inc., West ner IN. 
ADADSO 75/9/GAR 157,177 


F49620-91-C-0003 


RAND , Santa Monica, CA. 
AD-A236 777/9/GAR 


AD-A236 868/6/GAR 
AD-A236 928/8/GAR 
AD-A236 959/3/GAR 
AD-A237 040/1/GAR 


156,497 
156,530 
157,532 
156,518 
156,445 


CONTRACT/GRANT NUMBER INDEX 


AD-A237 047/6/GAR 
FC01-85CE30839 
piney = sony Corp., Madison, PA. Waste Technol- 


PRororsr20/GAR 155,515 
FC02-89CH 10402 
Council of State Governments, Lombard, IL. Midwestern 


DE91013298/GAR 156,845 
FC06-87CH 10343 
Virginia Polytechnic Inst. and State Univ., Blacksburg. Man- 
Systems Labs. 
91012414/GAR 157,715 
FC07-881D 12708 
eee State Univ., University Park. Dept. of Mechan- 
See1otere9 /GAR 155,074 
FC07-881D12790 


Linnhoff March, Inc., Leesburg, VA. 
DE91013560/GAR 


FC07-891D12875 
Babcock and Wilcox Co., Alliance, OH. Alliance Research 


Center. 

DE91013139/GAR 155,996 
FC07-901D12945 

Sinboeieal iis 

DES1019405/GAR 
FC22-83FE60149 

National Inst. for Petroleum and Energy Research, Bartles- 


ville, OK. 

DE91002229/GAR 156,667 

DE91002230/GAR 156,668 
155,150 


DE91002235/GAR 
156,670 


156,448 


154,316 





Louisiana, Lafayette. 
156,653 


Radian Corp., Research Triangle Park, NC. Progress 


Center. 
DE91010535/GAR 155,359 
FC22-90PC89663 


CQ, Inc., Homer City, 
DE91012793/GAR 
FG01-81ER 10984 


National a of Sciences, Washington, DC. 
DE91013484/GAI - 


DE91013485/GAR 
FG01-85ER60317 

National Council on Radiati 

ments, Bethesda, MD. 

DE91012621/GAR 
FG01-86CE 15286 


158,201 
154,675 
154,676 


and Mi 
156,287 





Tech Paper, inc., Pittsfield, MA. 
DE91013322/GAR 
FG01-861E 10511 


Resource Systems Inst., Honolulu, Hi. 
DE91012407/GAR 


DE91012411/GAR 
DE91012412/GAR 
FG01-861E 10521 


Resource Systems Inst., Honolulu, HI. 
DE91012408/GAR 


DE91012409/GAR 

DE91012410/GAR 
FG01-87CE 15304 

Missouri Univ.-Rolla. 
DE91013466/GAR 


Missouri Univ.-Rolla. Dept. of Chemical Engineering. 
DE91013319/GAR 
FG01-89CE28311 
Deso1as2s/GAR 
DE91013324/GAR 
DE91013325/GAR 
FG01-89MA39320 


155,371 


155,124 
158,302 
155,303 


155,300 
155,091 
155,301 


154,580 


154,646 


155,103 
155,104 
158,105 


Howard Univ., Washington, DC. ean 
DE91012780/GAR a 154,436 


FG02-781R05106 


Phoenix Public Works Dept., AZ. 
DE91013440/GAR 155,257 


San Francisco Public Utilities Commission, CA. Bureau of 


E ; 
DE91013429/GAR 155,309 
for Long-Range Planning, WA. 


Seattle City Office 
oe pa 
eee Comeeee for Technology Initiatives, Washington, 


158,539 


Dee nergy Task Force. 
DE91013431 /GAR 


DE91013434/GAR 
DE91013435/GAR 
DE91013436/GAR 


155,108 
155,218 
155,109 
155,255 


DE91013437/GAR 
DE91013439/GAR 
DE91013441/GAR 
DE91013442/GAR 
DE91013443/GAR 
DE91013444/GAR 
DE91013445/GAR 
DE91013447/GAR 
DE91013448/GAR 
DE91013451/GAR 
DE91013454/GAR 
FG02-84ER13214 
Cornell Univ., Ithaca, NY. Dept. of Soil, Crop and Atmos- 
Bestoisesarcy 2640/GAR 156,155 
FG02-84ER53175 


Missouri Univ.-Rolla. Dept. of Physics. 
DE91013023/GAR 


FG02-85ER 13384 
Illinois Univ. at Chicago Circle. Dept. of Chemical Engineer- 
ing. 
0#91013015/GAR 154,710 
FG02-85ER45193 


154,680 
155,111 
154,469 
155,259 
155,349 


157,335 


Brandeis Univ., Waltham, MA. Dept. of Chemistry. 
DE91011488/GAR 


FG02-85ER45205 
Michigan State Univ., East Lansing. Dept. of Metallurgy, 
DE91012714/GAR . 156,035 
FG02-86ER13560 


154,671 


DeSt013 by eal — 135.601 

FG02-86ER13566 
Oak Ridge National Lab., TN. 
DE91011100/GAR 

FG02-86ER13596 


Kansas State Univ., Manhattan. Dept. of Physics. 
DE91012177/GAR 


FG02-86ER13619 


155,984 


157,228 


Marquette Univ., Milwaukee, WI. Dept. of Chemistry. 
DE91013010/GAR 


FG02-86ER40302 
Stanford Linear Accelerator Center, CA. 
DE91012965/GAR 

FG02-86ER45254 
Pennsylvania Univ., Philadelphia. Dept. of Materials Science 
and one I 
DE91012169/GAR 156,069 


FG02-86ER45278 


154,578 


157,327 


Cornell Univ., Ithaca, NY. 
DE91012746/GAR 
FG02-86ER53218 
Wisconsin Univ.-Madison. Center for Plasma Theory and 
DE91013343/GAR 157,123 
DE91013345/GAR 157,124 
DE91013346/GAR 157,125 
FG02-87ER13696 
Illinois Inst. of Tech., Chicago. Dept. of Chemical Engineer- 
D#89017908/GAR 154,914 
FG02-87ER40315 


157,160 


Carnegie-Mellon Univ., Pittsburgh, PA. 
DE91012278/GAR 157,233 


European Organization for Nuclear Research, Geneva 


Geo1012644/GAR 157,305 
FG02-87ER45286 

Utah Univ., Salt Lake City. Dept. of Materials Science and 

DE91013296/GAR 155,882 
remmenenetane 


Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
DE9101 3006/GAR 


FG02-87ER45328 
Cornel Univ., Ithaca, NY. Dept. of Materials Science and 
DE91012277/GAR 156,029 

FG02-87ER60502 


154,577 


Vermont Univ., 
DE91012283/GAR 


New York Univ. Medical Center, NY. 
DE90009738/GAR 


FG02-88CE40875 
i a Pittsburgh, PA. Center for iron and 
Steel esearch. 
DE9101083 Jean 158,501 


October 15, 1991 CG-7 


156,185 


155,353 





FG02-88DP48058 


inia Polytechnic Inst. and State Univ., Blacksburg. 
1012416/GAR 


DE91012425/GAR 154,077 
DE91012427/GAR 154,086 
Virginia Polytechnic Inst. and State Univ., Blacksburg. Man- 


— Systems 
91012413/GAR 154,076 


DE91012414/GAR 157,715 
DE91012415/GAR 155,509 
DE91012417/GAR 154,430 
DE91012419/GAR 156,863 
DE91012420/GAR 154,085 
DE91012421/GAR 154,431 
DE91012428/GAR 154,078 
FG02-88ER 13819 
Missouri Univ.-Rolla. 
DE91012902/GAR 
FG02-88ER 13864 


55,804 


154,643 


Pittsburgh Univ., PA. Surface Science Center. 
DE9101091 6/GAR 


FG02-88ER 13896 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemi- 


Best01 2280/6 
DE91012280/, AR 
FG02-88ER 13913 


Notre Dame Univ., IN. Dept. of Chemical Engineering. 
DE91013008/GAR 


FG02-88ER 13937 


Columbia Univ., New York. Dept. of Chemistry. 
DE91013021/GAR 


FG02-88ER 13948 
Illinois Univ. at Urbana-Champaign. Dept. of Physiology and 


DE91013014/GAR 156,215 
FG02-88ER40389 


Temple Univ., Philadelphia, PA. Dept. of Physics. 
DE91013295/GAR 


FG02-88ER40456 


Arizona Univ., Tucson. Dept. of Physics. 
DE91013024/GAR 


FG02-88ER45347 


Ohio State Univ. Research Foundation, Columbus. 
DE91012284/GAR 


FG02-88ER45365 
Northwestern Univ., Evanston, IL. Dept. of Materials Sci- 


ence. 
DE91013151/GAR 155,997 
ee 


154,629 


157,048 
157,054 


154,590 


157,375 
157,336 


157,156 


Rochester , NY. School of Medicine and Dentistry. 
DE9101 S320/GAR 156,188 


FG02-88ER60631 
Columbia Univ., New York. Center for Radiological Re- 


searcn. 
DE91012884/GAR 156,291 
FG02-88ER60681 


Woods Hole Oceanographic Institution, MA. 
DE91013294/GAR 


FG02-89CE90029 
Clarkson Univ., Potsdam, NY. Fluid Mechanics, Heat and 
Lab. 


Mass Transfer 

DE91012151/GAR 157,046 

DE91012242/GAR 157,047 
FG02-89ER 14024 


Akron Univ., OH. Dept. of Chemistry. 
DE91012669/GAR 


FG02-89ER 14028 


Purdue Univ., a. IN. Dept. of Biological Sciences. 
DE91012639/ GAR 156,213 


DE91012713/GAR 156,214 
FG02-89ER 14042 


Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
DE91010732/GAR 


FG02-89ER 14079 


Colorado School of Mines, Golden. 
DE91012641/GAR 


FG02-89ER45390 
Pittsburgh Univ., PA. Dept. of Materials Science and Engi- 


neering. 
DE91012404/GAR 156,031 
FG02-89ER45396 
Fence 4 Inst. ot a. Cambridge. Dept. of Materials 


Bestot02s7/Gan 
DE91010257/GAR 155,854 
eee oe 


, OH. Dept. of Chemistry. 
Dest O1STS4/GAR 


FG02-90ER45421 


Johns Hopkins Univ., Baltimore, MD. Dept. of Materials Sci- 
ence and Engineering. 


CG-8 VOL. 91, No. 20 


155,679 


154,589 


55,827 


155,001 


154,645 


CONTRACT/GRANT NUMBER INDEX 


DE91010190/GAR 
FG02-90ER61017 


Illinois State Water Survey Div., Champaign. 
DE91013153/GAR pein 


FG02-90ER6 1067 
Colorado State Univ., Fort Collins. Dept. of Atmospheric 


Science. 

DE91013152/GAR 
FG03-85ER 13419 

California Univ., Berkeley. Dept. of Geology and Geophys- 


Ics. 
DE91013156/GAR 156,679 
FG03-86ER 13479 


Stanford Univ., CA. Dept. of Chemistry. 
DE91012781/GAR 


FG03-86ER45279 


California Univ., Davis. Dept. of Mechanical iagnenies, 
DE91012186/GAR 155, 


DE91012187/GAR 
FG03-86SF 16306 
ote: State Univ., Fort Collins. Solar Energy Applica- 


DE91012149/GAR 154,466 
FG03-87ER40323 


Lawrence Berkele’ 
DE91012349/GA 


FG03-87ER40347 
California State Univ.-Northridge. Dept. of Physics and As- 
tronomy. 
DE91012720/GAR 
FG03-87ER45288 


California Univ., Santa Barbara. 
DE91011000/GAR 


FG03-89ER 14066 


California Univ., Los Angeles. Dept. of Physics. 
DE91012667/GAR 


FG03-89SF 18014 


California Univ., Davis. 
DE91014250/GAR 


FG03-90ER45435 


Stanford Univ., CA. 
DE91012782/GAR 


pm rosters 


lochester Univ., NY. Lab. for Laser Energetics. 
Deg1012786/ GAR 


FG05-86ER 13482 


North Carolina State Univ. at Raleigh. Dept. of Mechanical 
and Aerospace Engineering. 
DE91012160/GAR 156,020 


FG05-86ER 13487 


Tennessee Univ., Knoxville. Dept. of Chemistry. 
DE91013525/GAR 


DE91013526/GAR 
DE91013527/GAR 
FG05-86ER 13604 


Texas Univ. at Austin. 
DE91012144/GAR 


FG05-86ER40293 


Middle Tennessee State Univ., Murfreesboro. 
DE91012165/GAR 


FG05-86ER53241 


Maryland Univ., College Park. 
DE91012396/GAR 157,113 


DE91012397/GAR 157,114 


Maryland Univ., College Park. Lab. for Plasma Research. 
DE91012286/GAR 156,785 


FG05-87ER13789 


Texas Univ. at Austin. Dept. of Chemistry. 
DE91012299/GAR 


FG05-88ER 13859 


Tennessee Univ., Knoxville. Dept. of Chemistry. 
DE91013525/GAR 


DE91013526/GAR 
DE91013527/GAR 
FG05-88ER25063 


Virginia Univ., Charlottesville. Dept. of Computer Science. 
DE91014346/GAR 154,925 


Virginia Univ., Charlottesville. Inst. for Parallel Computation. 
DE91014337/GAR 154,868 


Neate’ oe eS Charlottesville. School of Engineering and 


Oe e1014345/GAR 154,924 
FG05-88ER40442 


Triangle Universities Nuclear Lab., Durham, NC. 
DE91012141/GAR 


yp cet 


rth Carolina State Univ. at Raleigh. Dept. of Physics. 
peor 012938/GAR 157,323 


FG05-88ER60686 
American Type Culture Collection, Rockville, MD. 


156,026 


154,377 


154,376 


154,707 


155,863 


Lab., CA. 
157,255 


157,307 


154,670 


154,642 


157,130 


155,874 


156,791 


154,650 
155,885 
155,886 


154,636 


157,227 


154,588 


154,650 
155,885 
155,886 


157,222 


DE90002117/GAR 
FG05-89ER45384 


North Carolina State Univ. at Raleigh. 
DE90001980/GAR 


DE91012155/GAR 
FG05-89ER60789 

Duke Univ. Medical Center, Durham, NC. Dept. of Radiolo- 

BE91012937/GAR 156,169 
FG05-89ER60864 


National Research Council, Washington, DC. Board on Ra- 
diation Effects Research. 
DE91013149/GAR 156,243 


FG05-89ER60879 


Rice Univ., Houston, TX. Dept. of Biology. 
DE91012940/GAR 


FG05-89ER75527 


Federal Information E 
DE91012290/GAR 


FG05-90ER75602 


Federal Information Exchange, Germantown, MD. 
DE91012665/GAR 154,079 


DE91012666/GAR 154,435 


Federal Information Exchange, Inc., Gaithersburg, MD. 
DE91012664/GAR 154,434 


FG06-86ER60409 


Washington Univ., Seattle. Dept. of Biological Structure. 
DE90001488/GAR 156,207 


FG07-87ER75346 
Texas A and M Univ., College Station. Nuclear Science 


Center. 
DE91005588/GAR 156,927 
FG07-881D12757 


Nevada Univ. System, Reno. Water Resources Center. 
DE91013155/GAR 55,250 


FG07-89ER 12889 


Argonne National Lab., IL. 
DE91013739/GAR 


FG07-901D 13040 


Oregon Inst. of Tech., Klamath Falls. Geo-Heat Center. 
DE91013033/GAR 155,725 


gy ene 


ce Concepts, Inc., Carson City, NV. 
DES 1014312/GAR 


FG08-90ER 14160 


Nevada Univ., Reno. Dept. of Physics. 
DE91012895/GAR 


FG21-90MC27400 


Argonne National Lab., IL. 
DE91010627/GAR 


FG22-83PC60806 


Virginia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
of Mining and Minerals Engineering. 
DE91012672/GAR 155,190 


FG22-87PC79908 


University of Southern California, Los Angeles. Dept. of 
Chemical Engineering. 
DE91010555/GAR 155,128 


pan ote 


le Univ., New Haven, CT. Dept. of Chemistry. 
besto1 1275/GAR 


FG22-87PC79925 


Lehigh Univ., Bethlehem, PA. Dept. of Chemistry. 
DE91011306/GAR 


FG22-87PC79927 


Pennsylvania State Univ., University Park. 
DE91013178/GAR 158,208 


DE91013179/GAR 155,209 
Pennsylvania State Univ., University Park. Dept. of Mineral 


BE31008490/GAR 155,153 
DE91013158/GAR 158,205 
DE91013176/GAR 155,206 
DE91013177/GAR 155,207 
DE91013180/GAR 155,210 
DE91013181/GAR 155,211 
DE91013182/GAR 155,212 
FG22-87PC79933 
Utah Univ., Salt Lake City. 
DE91010897/GAR 
DE91012185/GAR 
FG22-88PC88912 
California State Univ., Long Beach. 
DE91012724/GAR 
FG22-88PC88925 


Grambling State Univ., LA. Dept. of Chemistry. 
DE91012791/GAR 


156,184 


157,207 
156,089 





MD. 
155,803 


156,917 


157,117 


155,360 


155,156 


155,161 


155,130 
155,132 





FG22-88PC88929 
sy ee of Mechanical and Aerospace Engineering, 


Ithaca, N 
DE91011297/GAR 154,703 
FG22-88PC88930 


State Univ. of New York at Binghamton. 
DE91011309/GAR 


DE91012800/GAR 
FG22-88PC88933 


Lehigh Univ., Bethlehem, PA. 
DE91011289/GAR 


FG22-88PC88937 
br A and M Univ., College Station. Dept. of Mechanical 


DeeTor2 01 2726/ GAR 155,196 
“ae ee 


Utah Univ., Salt Lake Ci t. of Fuels Engieeri 
DESIO1S7OS GAR a ery 


FG22-89BC 14204 
Louisiana State Univ., Baton Rouge. Dept. of Petroleum En- 


Be91012192/GAR 156,677 
rampemnatines 


lassachusetts Inst. of Tech., Cambridge. 
pesro10248/GAR 


FG22-89PC89760 
oe Atlanta Univ., GA. Research Center for Science and 


ec! ogy. 
DE91013890/GAR 158,221 
FG22-89PC89769 
Illinois Inst. of Tech., Chicago. Dept. of Chemical Engineer- 


ing. 
beat 012790/GAR 154,709 
FG22-89PC89775 
po own ner Inst. of Tech., Cambridge. Dept. of Chemi- 


cal Engineeri 
DE91012711/ ;AR 155,136 
FG22-89PC89776 


Northeastern Univ., Boston, MA. 
DE91012725/GAR 


FG22-89PC89777 


Michigan State Univ., East Lansing. 
DEST 12792/GAR 


FG22-89PC89779 


Minnesota Univ., St. Paul. 
DE91012904/GAR 


Minnesota Univ., St. Paul. 
ite 


155,131 
155,140 


155,159 


155,139 


155,356 


155,195 


155,137 


155,369 
Mineral Resources Research 
155,370 
155,376 


Center. 

DE91013005/GAR 

DE91013891/GAR 
FG22-89PC89784 


Lehigh Univ., Bethlehem, PA. 
DE91011288/GAR 


FG22-89PC89789 
Virginia Polytechnic Inst. and State Univ., Blacksburg. Dept. 


155,361 


of Mining and Minerals Engineeri 
DE91012788/GAR ” sed 


FG22-89PC89793 


Clark Atlanta Univ., GA. 
DE91012796/GAR 


FG22-90BC 14600 


University of Southern California, Los Angeles. 
DE91002241/GAR 


FG22-90PC90096 
Tulsa Univ., OK. Center for Environmental Research and 
Pinay oy 
DE91012712/GAR 155,367 
FG22-90PC90169 


BCR National Lab., Pittsburgh, PA. 
DES1012780/GAR 


Zurn Industries, Inc., Erie, PA. 
DE91013110/GAR 


ap nyt 176 


it. of Energy and Natural Resources, —— 
DESI010 2/GAR ong 5, 155 


DE91010508/GAR 155,358 


Illinois State Univ., Normal. Dept. of Biological Sciences. 
DE91014053/GAR 155,225 


Institute of Gas Technology, Chicago, IL. 
DE91014051/GAR 


DE91014052/GAR 


—— ee Inst., Lansing. 
DE91014054/GAR 


155,199 
155,202 


156,672 


154,708 


154,711 


155,223 
155,224 


155,144 
Southern Illinois Univ. at Carbondale. Dept. of Gooey 
DE91014057/GAR 

FG22-90PC90295 
Kentucky Univ., Lexington. 
DE91012723/GAR 

FG22-90PC90296 
Maryland Univ. Eastern Shore, Princess Anne. Dept. of Nat- 
ural Sciences. 


55,226 


155,193 


CONTRACT/GRANT NUMBER INDEX 


DE91011286/GAR 
FG22-90PC90304 


Le Bethlehem, PA. it. of Chemistry. 
Deat012913/GAR ss 


FG22-90PC90307 


Brown Univ., Providence, Ri. Div. of Engineering. 
DE91012898/GAR 


Benn 


158,157 


155,142 


‘ennessee Univ. Space Inst., Tullahoma. 
best 01391 2/GAR 


FG22-90PC90350 
Yn sgn Inst. of Tech., Cambridge. Plasma Fusion 


Cent 

DE910 012889/GAR 155,278 

DE91012890/GAR 155,279 
GRI-5084-271-0889 


Maurer Engineeri 
PB91-213900/GA' 


GRI-5086-241-1219 


Battelle, Columbus, OH. 
PB91-213801/GAR 


GRI-5086-241-1220 
American Gas Association Labs., Cleveland, OH. 
PB91-213793/GAR 
PB91-213892/GAR 

GRI-5087-235-1537 


155,377 


, Inc., Houston, TX. 
155,242 


154,477 


154,476 
154,473 


Procedyne Corp., New Brunswick, NJ. 
PB91-217083/GAR 
GRI-5087-245-1610 


National Center for Appropriate Technology, Butte, MT. 
PB91-217067/GAR 154,475 


GRI-5087-260-1473 
Pennsylvania State Univ., University Park. Materials Re- 
search Lab. 
PB91-213918/GAR 156,022 
GRI-5088-211-1682 


155,799 


CER Corp., Las Vegas, NV. 

PB91-217117/GAR 
PB91-217125/GAR 

GRI-5088-235-1683 


Air Products and Chemicals, Inc., Allentown, PA. 
PB91-217075/GAR 


GRI-5088-260-1767 


Iilinois Univ. at Urbana-Champaign. Dept. of Mechanical 
and Industrial Engineering. 
PB91-213942/GAR 


GRI-5088-800-1689 


Casazza, Schultz and Associates, Inc., Arlington, VA. 
PB91-217448/GAR 


PB91-217455/GAR 
GRI-5089-253-1836 


Radian Corp., Austin, TX. 
PB91-213876/GAR 


pape nos enger 


ta Corp., Santa Clara, CA. 
Poet 211979/GAR 


GRI-5089-260-1826 
Warwick Univ., Coventry (England). Dept. of Biological Sci- 
ences. 
PB91-217034/GAR 156,153 
GRI-5089-260-1902 


Texas Univ. at Austin. 
PB91-217059/GAR 


GRI-5090-260-1927 


Institute of Gas Technology, Chicago, IL. 
PB91-213884/GAR 


GRI-5090-260-1972 


New England Research, Inc., White River Junction, VT. 
PB91-217042/GAR 56,722 


IRAD-PD-189 
— Douglas Space Systems Co., Huntington Beach, 


N91-24260/2/GAR 154,821 
MDA903-85-C-0030 

RAND Corp., Santa Monica, CA. 

AD-A237 039/3/GAR 
MDA903-89-C-0003 


Institute for Defense Analyses, Alexandria, VA. 
AD-A236 571/6/GAR 


AD-A236 753/0/GAR 
a pti 


ND Corp., Santa Monica, CA. 
RD A2Se 776/1/GAR 


AD-A236 865/2/GAR 
AD-A236 866/0/GAR 
AD-A236 867/8/GAR 
AD-A236 958/5/GAR 
AD-A236 979/1/GAR 


156,725 
156,726 


155,845 


154,717 


155,318 
155,319 


157,685 


155,844 


156,723 


155,266 


AD-A236 980/9/GAR 

AD-A237 031/0/GAR 

AD-A237 038/5/GAR 
MDA903-91-C-0006 


RAND Corp., Santa Monica, CA. 
AD-A236 854/6/GAR 


AD-A236 957/7/GAR 
cui 


ittelle Memorial Inst., Columbus, OH. 
AD -A2Se 634/2/GAR 


yy a orn coma 


aval P. School, Monterey, CA. 
AD-AZI6 6 //GAR 


MIPR-N88-83 
—, Engineer Waterways Experiment Station, Vicksburg, 
Structures Lab. 
ND Ags? 046/8/GAR 156,447 
MIPR-N89-41 
—, Engineer Waterways Experiment Station, Vicksburg, 
Structures Lab. 
ND Azar 046/8/GAR 156,447 
MM-T-75133766 


Southern lilinois Univ. at Carbondale. Dept. of —— 
PB91-212217/GAR 56,955 


MM2910890-9 
Point Reyes Bird Observatory, Stinson Beach, CA. 
PB91-212332/GAR 
MN/DOT-66089 
-— eee et Inc., Minneapolis, MN. 
NO1-CM-67869 
Battelle, Columbus, OH. 
PB91-204867/GAR 
NO1-CM-87202 


Midwest Research Inst., Kansas City, MO. 
PB91-204859/GAR 


PB91-217307/GAR 
NO1-CM-87259 


156,484 


157,726 


156,228 


156,227 
156,292 





Southern Ri Inst., Bi 
PB91-204891/GAR 


PB91-204909/GAR 
N0014-80-C-1063 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit Wis- 


kunde en Informatica. 
PB91-219402/GAR 156,197 


N000 14-81-0503 


156,229 
156,230 


Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
AD-A236 303 /0/GAR 


N00014-82-K-0322 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


Ab-a296 410/7/GAR 154,569 


N00014-83-K-0638 
Brown Univ., Providence, Ri. Div. of Engineering. 
AD-A236 978/3/GAR 
N00014--84-K-0501 
California Inst. of Tech., Pasadena. Dept. of Applied Phys- 
AD-A236 680/5/GAR 157,141 
AD-A236 743/1/GAR 155,050 
N00014-85-C-0040 
aS of Southern California, Redondo Beach. Behav- 


N91-24790/8/ Ora/GAR 154,931 


N00014-85-C-0206 


Southwest Research Inst., San Antonio, TX. 
AD-A236 638/3/GAR 


N00014-85-K-0631 
Wisconsin Univ.-Madison. Dept. of Chemistry. 
AD-A236 445/3/GAR 
N00014-85-K-0880 
Massachusetts Univ., Amherst. 
AD-A236 586/4/GAR 
N00014-86-C-0075 


SRI International, Menlo Park, CA. Computer Science Lab. 
AD-A236 557/5/GAR 154, 890 


N00014-86-C-2379 


Texas Instruments, | 
AD-A236 781/1 GAR. 


pagers + wn 


Alabama Univ., Uni 
AD-A236 Se0/4/GAR 


N00014-86-K-0309 
Illinois Univ. at Urbana-Champaign. Dept. of Computer Sci- 
ence. 
AD-A236 852/0/GAR 154,959 
AD-A236 853/8/GAR 154,960 


October 15, 1991 CG-9 


155,051 


155,046 


155,969 


., Dallas. 








y. Dept. of Ch 
155,058 





N00014-86-K-0396 
Princeton Univ., NJ. 
AD-A236 426/3/GAR 

N00014-86-K-0680 
North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 
AD-A236 588/0/GAR 154,953 
AD-A236 590/6/GAR 154,891 
AD-A236 598/9/GAR 156,179 
AD-A236 622/7 154,856 
AD-A236 629/2/GAR 155,048 
AD-A236 632/6/GAR 154,895 
AD-A236 682/1/GAR 154,897 
AD-A236 704/3/GAR 154,091 
AD-A236 705/0/GAR 155,031 
AD-A236 706/8/GAR 154,950 
AD-A236 717/5/GAR 154,859 

154,907 


156,148 


Pennsylvania State Univ., State College. Applied Ri h 


CONTRACT/GRANT NUMBER INDEX 


AD-A237 023/7/GAR 
N00014-89-J-1272 


Illinois Univ. at Urbana-Champaign. 
AD-A237 005/4/GAR 


N00014-69-J-1350 


California Univ., Los Angeles. Dept. of Chemistry. 
AD-A236 769/6/GAR 


NO0014-89-J-1412 
Utah State Univ., Logan. Dept. of Chemistry and Biochem- 
istry. 
ADYA236 850/4/GAR 154,616 
N00014-89-J-1489 


154,623 
154,426 


54,582 


Woods Hole Spas Institution, MA. 
AD-A236 955/1/G. 


N00014-89-J-1545 


Duke Univ., Durham, NC. Dept. of Chemistry. 
AD-A236 742/3/GAR 


gg 


in Technological Univ., Houghton. 
AD. 36 637/5/GAR _ 


pyrene ag 


156,970 


154,573 


154,606 





Lab. 
AD-A237 034/4/GAR 157,037 
N00014-87-K-0007 


Woods Hole co re Institution, MA. 
AD-A236 732/4/GA\ 


AD-A236 956/9/GAR 
N00014-87-K-0546 
i Univ., IL. 

AD ASE 404/0/GAR 


N00014-88-C-0061 


156,962 
156,950 


154,594 


Merrifield Labs., Inc., VA. 
AD-A237 002/1/GAR 
N00014-88-C-2173 


Science Applications International Corp., McLean, VA. 
AD-A236 960/1/GAR 155,060 


N00014-88-K-0060 


California Univ., Santa Barbara. Marine Science Inst. 
AD-A236 623/5/GAR 


NO0014-88-K-0075 


Northern lilinois Univ., De Kalb., Dept. of Chemistry. 
AD-A236 916/3/GAR 


N00014-88-K-0122 
Rutgers - The a Univ., New Brunswick, NJ. Dept. of 
is Science. 


Mechanics and M 
AD-A236 741 15/GAR 156,054 
Rutgers - The State Univ., Piscataway, NJ. Coll. of Engi- 


AD-A246 999/9/GAR 154,667 
AD-A237 001/3/GAR 156,056 


Rutgers - The State Univ., Piscataway. NJ. Dept. of Me- 

chanics and Materials Science. 

AD-A236 808/2/GAR 156,055 
155,970 


AD-A236 809/0/GAR 

AD-A236 810/8/GAR 154,662 

AD-A236 985/8/GAR 155,972 

AD-A237 013/8/GAR 156,057 

AD-A237 015/3/GAR 154,668 
fs ate 


Educational T Service, Princeton, NJ. 
AD-A236 348/8/6 R 


N00014-88-K-0437 


California Univ., Irvine. Dept. of Physics. 
AD-A236 994/0/GAR 


N00014-88-K-0482 


California Inst. of Tech., Pasadena. Dept. of Chemistry. 
AD-A237 021/1/GAR 154,622 


N00014-88-K-0556 


Indiana Univ.-Purdue Univ. at Indianapolis. 
AD-A236 921/3/GAR 


N00014-88-R-0330 
Case Western Reserve Univ., Cleveland, OH. Dept. of Ma- 
Science. 


AD-A236 591/4/GAR 155,931 
N00014-89-C-0091 


Texas Instruments, Inc., Dallas. 
AD-A236 901/5/GAR 


N00014-89-C-1712 


East Carolina Univ. School of Medicine, Greenville, NC. 
AD-A236 701/9/GAR 154,464 


N00014-89-J-1006 
Texas Univ. at Austin. Dept. of Electrical and Computer En- 
Rist-24409/6/GAR 157,169 
N00014-89-J-1175 _ 


156,206 


154,618 


154,392 


157,202 


154,663 


157,147 


iniv. at Chapel Hill. Dept. of Statistics. 
1 


North Carolina U: 

AD-A236 847/0/GAR 
N00014-89-J-1261 

Oregon Univ., Eugene. Dept. of Chemistry. 
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54,850 


fe , CA. Systems Optimization Lab. 
AD-A236 ry '9/8/GAR 


N00014-89-J-1829 


Puerto Rico Univ., Rio Piedras. Dept. of Chemistry. 
AD-A236 681/3/GAR 


N00014-89-J-1850 


Lehigh Univ., Bethlehem, PA. Packard Lab. 
AD-A236 576/5 


N00014-89-J-1873 
North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 


ence. 
AD-A236 622/7 154,856 
AD-A236 858/7 154,907 
N00014-89-J-1893 
University of Southern Mississippi, Hattiesburg. 
AD-A236 722/5/GAR 
N00014-89-J-1912 
Scripps Institution of Oceanography, La Jolla, CA. Marine 
Physical Lab. 
AD-A236 619/3/GAR 156,960 
N00014-89-J-1924 


North Carolina State Univ. at Raleigh. Dept. of Marine, 
Earth and Atmospheric Sciences. 
AD-A236 602/9/GAR 156,959 


N00014-89-J-3027 


California Univ., Santa Barbara. 
AD-A236 966/8/GAR 


N00014-89-K-2020 


Columbia Univ., New York. Dept. of Electrical > 
AD-A236 355/4/GAR 158,029 


N00014-90-C-0182 


Technical Research Associates, Inc., Salt Lake City, nas 
AD-A236 699/5/GAR 56,209 


N00014-90-C-0201 


Advanced Technol 
AD-A236 594/8/GA 


AD-A236 881/9/GAR 
AD-A236 882/7/GAR 
AD-A236 883/5/GAR 
N00014-90-F-0011 
a Inst. of Standards and Technology, Gaithersburg, 


AD-A236 485/9/GAR 
AD-A236 746/4/GAR 
National Inst. of me ey and Technology (IMSE), Gaith- 


—— MD. Cerami 
AD-A236 708/4/GAR 155,979 
N00014-90-J-1025 

— ea PA. Inst. for Ci 


and Applicatio: 
AD-A236 991 76/GAR 


00014-80-J- 1119 


156,128 


156,009 


157,137 


154,660 


156,951 


Materials, Inc., Danbury, CT. 
157,138 


157,145 
157,146 
154,575 


tational Mathematics 


156,099 





Pp 


Madi. 





Univ. 

AD-A236 871 /0/GAR 
N00014-90-J-1180 

California Univ., Irvine 

AD-A236 787/8 

AD-A236 788/6 
N00014-90-J-1193 

State Univ. of New York at Buffalo. Dept. of a, 

AD-A236 633/4/GAR 157,197 
N00014-90-J-1212 

Case Western Reserve Univ., Cleveland, OH. Case Labs. 

for Electrochemical Studies. 

AD-A236 409/9/GAR 156,781 
N0014-90-J-1235 


California Univ., Davis. Dept. of Chemistry. 
AD-A237 020/3/GAR 


154,617 


154,613 
154,614 


154,621 


N00014-90-J-1239 


ity Coll., New York. Dept. of Physics. 
ADADBE 922/1/GAR 


N00014-90-J-1262 


Colorado Univ. at Boulde: 
AD-A236 811/6/GAR 


wena ae ney 


City Coll., York. Dept. of Physics. 
AD-A236 o18/7/GAR 


N00014-90-J-1530 


State Univ. of New York at Buffalo. Dept. of eee 
AD-A236 730/8/GAR 54,612 


N00014-90-J-1569 


Minnesota Univ., Minneapolis. Dept. of Chemistry. 
AD-A236 414/9 


AD-A236 428/9/GAR 
AD-A236 429/7 
AD-A236 472/7 
AD-A236 473/5 
AD-A236 474/3 
AD-A236 475/0 
AD-A236 476/8 
AD-A236 658/1 
N00014-90-J-1656 


Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
AD-A236 593/0/GAR 


N00014-90-J-1839 


Woods Hole Cooma Institution, MA. 
AD-A236 926/2/GA' 


N00014-90-J-1871 
pees ney . * Tech., Pasadena. Div. of Engineering and 


lied Scie 
in A236 502/1/GAR 157,175 
154,105 


157,200 


54,595 
154,596 
154,581 
154,598 
154,599 
154,600 
154,601 
154,570 
154,572 


155,822 


156,964 


AD-A236 541/9/GAR 
N00014-90-J-1940 


Illinois Univ. at Urbana-Champaign. Dept. of Statistics. 
AD-A236 646/6/GAR 154,428 


N00014-90-J-1986 


California Univ., Berkeley. 
AD-A236 778/7/GAR 


N00014-90-J-4051 


California Inst. of Tech., Pasadena. 
AD-A236 889/2/GAR 


N00014-90-K-0004 
North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 


ence. 
AD-A236 597/1/GAR 154,892 
N00014-91-C-0001 


Johns Hopkins Univ., Laurel, MD. Chemical Propulsion In- 

formation Agency. 

N91-24233/9/GAR 157,640 
154,822 


N91-24273/5/GAR 
N00014-91-C-0071 


Sarcos Research Corp., Salt Lake City, UT. 
AD-A236 361/2/GAR 


yr erst 


Harvard Univ., Cambridge, MA. Dept. of Statistics. 
DADS 707/6/GAR 


AD-A236 714/2/GAR 

AD-A236 856/1/GAR 
N00014-91-J-1045 

ioe Inst. of Tech., Cambridge. Dept. of Chemi- 

AD-ADSE 76) 767/0/GAR 154,661 
N00014-91-J-1096 

— Univ. at Urbana-Champaign. Coordinated Science 

Lab. 

AD-A236 601/1/GAR 154,893 
N00014-91-J-1122 


Florida Univ., Gainesville. Dept. of Psychology. 
AD-A236 893/4/GAR 


N00014-91-J-1269 


Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
AD-A236 589/8/GAR 


AD-A236 596/3/GAR 

AD-A236 702/7/GAR 

AD-A236 719/1/GAR 
N00014-91-J-1274 


Missouri Univ.-Rolla. 
AD-A236 947/8/GAR 


N00014-91-J-1283 
Illinois Univ. at Urbana-Champaign. 
N91-24789/0/GAR 
N00014-91-J-1455 


California Univ., San Francisco. 
AD-A236 358/8/GAR 


154,454 


157,176 


156,224 
156,181 
156,140 


154,571 
154,604 
156,024 
154,611 


154,664 


154,872 





N00014-91-J-1500 
Virginia Cae Inst. and State Univ., Blacksburg. Man- 


a Systems Labs. 
A237 008/8/GAR 154,397 


N00014-91-J-1629 


Wisconsin Univ.-Madison. it. of Chemi: 
AD-A236 789/4 - saa 


AD-A236 790/2 
AD-A236 791/0 
AD-A236 970/0/GAR 
AD-A236 971/8/GAR 
N00039-89-C-0001 


Johns Hopkins Univ., Laurel, MD. 
N91-24290/9/GAR 


N00140-87-C-8904 


Cornell Univ., Ithaca, N 
N91-24759/3/GAR 


N00173-85-C-2501 


Northwestern Univ., Evanston, IL. 
AD-A236 723/3/GAR 


apr rte 


Resource Consultants, Inc., Vienna, VA. 
AD-A236 647/4/GAR 


NAG1-613 
Iilinois Univ. at Urbana-Champaign. 
N91-24789/0/GAR 

NAG1-793 


Texas A and M Univ., College Station. 
N91-24099/4/GAR 


NAG1-954 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91- 24525/8/GAR 157,066 


NAG1-966 


Old Dominion Univ., Norfolk, VA. 
N91-24758/5/GAR 


NAG1-971 


157,142 
157,143 
154,615 
154,619 
155,061 


154,139 
154,929 


154,901 


154,872 


154,112 


154,969 


Clemson Univ., SC. Dept. of Mechanical Engineering. 
N91 -24346/9/GAR 


NAG1-1003 


Texas A and M Univ., College Station. 
N91-24100/0/GAR 


N91-24101/8/GAR 

N91-24102/6/GAR 
NAG1-1145 

Institute for Computer Applications in Science and Engi- 


neering, Hampton, VA. 
N91-24126/5/GAR 157,064 


NAG1-1156 
oe Dame Univ., IN. Dept. of Aerospace and Mechanical 
NOY-2 -241 1087 1/GAR 154,120 
N91-24110/9/GAR 154,121 
NAG2-541 


in Univ., Ann Arbor. 
4485/5/GAR 


155,947 


154,113 
154,114 
154,115 


Mich 

N91- 
NAG2-544 

Illinois Univ. at Chicago. Dept. of Electrical Engineering and 


157,136 


Computer Science. 
N91-24882/3/GAR 


NAG2-593 
Cornell Univ., Ithaca, NY. 
N91-24759/3/GAR 

NAG2-684 

North Carolina Le 3 Univ. at Raleigh. 
N91-24685/0/GAR 

NAG3-548 
Cleveland State Univ., OH. 
N91-24544/9/GAR 

NAG3-581 
Calspan UB Research Center, Buffalo, NY. 
N91-24335/2/GAR 

NAG3-608 
North Carolina State Univ. at Raleigh. 
N91-24123/2/GAR 

NAG3-940 


157,099 


154,929 


154,592 


157,073 


154,756 


154,124 


Madi. 


1. Dept. of Electrical and Computer 
155,065 


os in Univ. 
ineering. 
N9Y-2456574/GAR 
NAG3-957 
lowa State Univ., Ames. Dept. of Mechanical Engineering. 
N91-24583/7/GAR 154,760 
NAG3-1100 
National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91 24952/4/GAR 154,554 
NAG3-1123 


Florida Univ., Gainesville. 
N91-24673/6/GAR 
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NAG3-1163 

National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Ri Center. 

N91-24659/5/GAR 157,193 
NAGS5-1031 

Wisconsin Univ.-Madison. Applied Superconductivity 

Center. 

N91-24545/6/GAR 157,074 
ee 186 


lowa State Univ., Ames. Dept. of Physics and Astronomy. 
Non -24969/8/GAR 154,329 


NAG5-1308 
Wisconsin Univ.-Madison. Space Science and Engineering 
Center. 
N91-24710/6/GAR 154,362 
NAG8-656 
Environmental Dynamics Research, Inc., Paim Beach Gar- 


N91-24686/8/GAR 4 154,390 
NAG8-713 


G ia Inst. of Tech., Atlanta. 
N91-24909/4/GAR 


NAG8-781 
Florida Inst. of Tech., 


Space Science. 
N91-24912/8/GAR 
NAG9-462 


156,151 


Melbourne. Dept. of Physics and 
157,170 


Rensselaer Ao a Inst., Troy, NY. 
N91 24582/9/ 


NAGW-925 


Purdue Univ., Lafa 
N91-24754/4/GA 


NAGW-1175 


Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
AD-A236 641/7/GAR 


NAGW-1340 


Fermi National Accelerator Lab., Batavia, IL. 
N91-24865/8/GAR 


N91-24866/6/GAR 
N91-24867/4/GAR 
N91-24868/2/GAR 
N91-24869/0/GAR 
N91-24933/4/GAR 
N91-24934/2/GAR 
NAGW-2023 


Alabama Univ. in Huntsville. 
N91-24970/6/GAR 


NAS1-1 4654 


Georgia Tech Research Inst., Atlanta. 
N91- 5069/6/GAR 


NAS1-15148 


Boeing Commercial Airplane Co., Seattle, WA. 
N91-24358/4/GAR 


NAS1-15325 


Boeing Commercial Airplane Co., Seattle, WA. 
N91-24139/8/GAR 


NAS1-18036 


Lockheed Aeronautical Systems Co., Burbank, CA. 
N91-24844/3/GAR 


NAS1-18378 


Douglas Aircraft Co., Long Beach, CA. 
N91-24195/0/GAR 


NAS1-18450 


GT-Devices, Inc., Alexandria, VA. 
N91-24288/3/GAR 


NAS1-18531 


Martin Marietta Labs., Baltimore, MD. 
N91-24402/0/GAR 


N91-24404/6/GAR 
NAS1-18605 
Institute for Computer Applications in Science and Engi- 
pore Hampton, VA. 
AD-A236 842/1/GAR 157,044 
N91-24125/7/GAR 154,126 
N91-24126/5/GAR 157,064 
N91-24127/3/GAR 154,127 
N91-24546/4/GAR 157,075 
N91-24746/0/GAR 156,105 
N91-24833/6/GAR 156,109 
NAS1-18703 


155,830 


fe, IN. 
154,968 


54,955 


157,499 
157,500 
157,501 
157,502 
157,503 
157,504 
157,505 


154,333 
157,587 


155,950 


157,039 
154,200 
154,232 


156,046 
156,047 


Boeing Commercial Airplane Co., Seattle, WA. 
N91-24118/2/GAR 


N91-24119/0/GAR 
N91-24120/8/GAR 
N91-24121/6/GAR 
N91-24122/4/GAR 
NAS1-18872 


Harris Corp., M 
tems Div. 


154,164 
154,122 
154,165 
154,123 
154,166 





Sys- 


N91-24222/2/GAR 
eh 18925 


Inst., Research Ti Park, NC. 
NOnasis -24153/9 3/S/0AR we 


NAS1-19000 


154,180 


Lockheed Engineering and Sciences Co., Hampton, VA. 
N91-24845/0/GAR 157,040 


NAS2-12211 


Sparta, Inc., Hills, CA. 

N91-24210/7/' 

NAS2-12670 
Sparta, Inc., Hills, CA. 
N91-24193/5/ 
N91-24194/3/GAR 

NAS2-12693 


Woven Structures, Inc., Compton, CA. 
N91-24452/5/GAR 


NAS2-13157 


Advanced Technologies, Inc., Newport News, VA. 
N91-24198/4/GAR 


NAS2-13210 


poms Federal om Inc., Palo Alto, CA. 
N91-24793/2/GAI 


NAS3-23288 


155,895 
154,202 


154,875 


Pratt and Whi Aircraft Group, East Hartford, CT. 
N91-24309/7/GAR 
NAS3-23691 


157,182 


Pratt and Whi Aircraft Group, West Palm Beach, FL. 
N91-24551/4/GAR 157,080 


N91-24552/2/GAR 157,081 
NAS3-23697 


Finite Element Factory, Sunnyvale, CA. 
N91-24636/3/GAR 


NAS3-23939 


157,192 


United Tech Research Center, East Hartford, CT. 
N91-24310/5/00 R 157,183 
NAS3-24382 


Canoga Park, CA. Rocketdyne Div. 
157, 188 


154,809 


Rockwell International, 
N91-24330/3/GAR 
N91-24331/1/GAR 
NAS3-24384 
Ford Motor Co., Dearborn, Mi. 
N91-24451/7/GAR 
NAS-3-24398 
Aerojet Propulsion Div., Sacramento, CA. 
AD-A236 556/7/GAR 


NAS3-24541 


155,894 


157,626 


Teledyne CAE, Toledo, OH. 
N91-24208/1/GAR 
NAS3-24542 
General Motors Corp., indianapolis, IN. 
N91-24207/3/GAR 
NAS3-24543 
Williams international, Walled Lake, MI. 
N91-24206/5/GAR 
NAS3-24544 
Garrett Turbine Engine Co., Phoenix, AZ. 
N91-24205/7/GAR 
NAS3-24545 


154,744 


Avco Lycoming Engine Group, Stratford, CT. Stratford Div. 
N91-24204/0/GAR 154,742 


NAS3-25062 


OH. Lewis Research 
N91-24263/6/GAR 
NAS3-25195 


Gedeon Associates, Athens, OH. 
N91-24553/0/GAR 


NAS3-25266 
National Aeronautics and Le Administration, Cleveland, 
OH. Lewis Research 
Noi-24282/ 1/GAR 154,766 
N91-24359/2/GAR 155,951 
N91-24659/5/GAR 157,193 


Sverdrup Technology, Inc., Brook Park, OH. 
N91-24224/8/GAR 


N91-24226/3/GAR 

N91-24306/3/GAR 

N91-24528/2/GAR 
NAS3-25556 


157,082 


157,630 
157,666 
154,803 
157,069 


Aerojet-General Corp., Sacramento, CA. Propulsion Div 
N91-24230/5/GAR 


N91-24231/3/GAR 
NAS3-25646 


154,764 
154,765 


Sandia Labs., Albuquerque, NM. 
N91-24267/7/GAR 


October 15, 1991 


154,785 


CG-11 





NAS3-25716 
Boeing Co., Seattle, WA. 
N91-24227/1/GAR 
NAS3-25776 
National Aeronautics and Space Administration, Cleveland, 


OH. L 
157,077 


157,495 


ewis Research Center. 
N91-24548/0/GAR 


NAS5-29373 
- Eanes, Greenbelt, 


154,364 


MD. Goddard ce Flight 
N91-24720/5/GAR 
NAS7-918 


Jet Propulsion Lab., Pasadena, CA. 
N91-24603/3/GAR 157,667 


National Aeronautics and Space Administration, Pasadena, 
asadena Office. 


CA. P 

PATENT-4 990 922 156,965 

PATENT-4 990 988 155,057 

PATENT-4 999 553 155,793 
NAS7-1063 


Daedalus Ent S, Inc., Ann Arbor, Mi. 
NOT24887/17 |AR 


NAS8-32488 


157,033 


Southwest Research Inst., San Antonio, TX. 
N91-24217/2/GAR 


NAS8-36223 


| l-Rand Co., Phillipsburg, NJ. Pump Group. 
N91-24554/8/GAR 


NAS8-36551 


REMTECH, Inc., Huntsville, AL. 
N91-24212/3/GAR 


NAS&-36955 


Alabama Univ. in Huntsville. 
N91-24847/6/GAR 


NAS8-36994 


Pratt and seh Aircraft Group, West Palm Beach, FL. 
NST. -24340/2/G 154,811 


peor ncn 


157,627 


155,771 


157,498 


ersonics, Inc., Northbrook, IL. 
NOT 245s -24558/9/GAR 


NAS8-37594 


Rockwell International, Canoga Park, CA. ne 5 
N91-24471/5/GAR 5, 786 


NAS8-37595 


Pratt and Whi Aircraft Group, West Paim Beach, FL. 
N91-24339/4/GAR 154,810 


NAS8-37680 


158,772 


General Digital Industri 
NOT 24750/6/GAR 
NAS8-37775 


Aerojet Solid Propulsion Co., Sacramento, CA. 
N91-24251/1/GAR 


NAS8-37776 


Atlantic Research Corp., Gainesville, VA. 
N91-24248/7/GAR 


Boei erospace Co., Seattle, WA. 
NOT D252/e/GAR 


NAS8-37778 
ns Corp., San Jose, CA. Chemical Sys- 


N91-24247/9/GAR 154,775 
rs 


Center for Space and Advanced Technology, Fairfax, VA. 
NOT -24g00//GAR 154, 


NAS9-17616 


, Inc., Huntsville, AL. 





157,632 


154,776 


154,778 


” 


Systems Div., Muncie, IN. 
/2/GAR 


Ball A 
N91-24: 
NAS9-18051 


Southwest Research iInst., San Antonio, TX. 
N91-24594/4/GAR 


155,773 


155,837 
NAS9-18187 


Loral Defense Systems, Akron, OH. 
N91-24898/9/GAR 


NASA ORDER C-99066-6 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-24525/8/GAR 


NASA ORDER C-99066-G 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-24124/0/GAR 


N91-24541/5/GAR 
N91-24817/9/GAR 
NASA ORDER H-11204-F 


Louisiana State Univ., Baton Rouge. 
N91-24846/8/GAR 


NCC1-136 


Old Dominion Univ., Norfolk, VA. 
N91-24788/2/GAR. 


CG-12 VOL. 91, No. 20 


157,100 


157,066 


154,125 
157,070 
156, 106 


157,497 


154,871 
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NCC2-186 
California Univ., Davis. 
N91-24543/1/GAR 


NCC-2-531 
Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
AD-A236 643/3/GAR 


NCC2-683 


Stanford Univ., CA. 
N91-24105/9/GAR 


NCC3-192 
Texas Univ. at Austin. Dept. of Electrical and Computer En- 
Poway | 
91-24499/6/GAR 
NCC9-16 


Houston Univ. at Clear Lake City, TX. 
N91-24671/0/GAR 156,545 


N91-24791/6/GAR 154,873 


University of Southern California, Redondo Beach. Behav- 
ioral Technol Labs. 
154,931 


157,072 
156,130 


154,116 


157,169 


N91-24790/8/GAR 
NIST-525BNB1C6678 


Herndom Group, Inc., Chapel Hill, NC. 
PB91-216796/GAR 


NOAA-ABNC-9-00098 


Ebasco Environmental, Bellevue, WA. 
PB91-210682/GAR 


NRC-04-90-111 


Arkansas Univ., Fayetteville. 
NUREG/CR-5749/GAR 


NSF-ATM-8805967 


National Center for Atmospheric Research, Boulder, > 
PB91-212498/GAR 54,348 


NSF-CEE84-17856 


California Univ., Richmond. Earthquake Engineering Re- 
search Center. 
PB91-212621/GAR 


NSF-CEE-8414905 
California Univ., Richmond. Earthquake Engineering Re- 
search Center. 
PB91-212530/GAR 
NSF-CES88-14615 


ee Survey, Reston, VA. 
PB91-216275/GAR 


NSF-CES-8800434 
California Univ., Richmond. Earthquake Engineering Re- 


search Center. 

PB91-212449/GAR 154,502 
NSF-DCI86-01152 

North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 


ence. 
AD-A236 706/8/GAR 154,950 
NSF-ECE82-08141 
California Univ., Richmond. Earthquake Engineering Re- 
searc inter. 
PB91-212712/GAR 
NSF-ECE83-11786 


Gomes Survey, Reston, VA. 
PB91-216275/GAR 


NSF-ECE84-19739 
California Univ., Richmond. Earthquake Engineering Re- 
search Center. 
PB91-212712/GAR 154,505 
NSF-ECE86-03320 


California Univ., Richmond. 
search Center. 
PB91-217984/GAR 


NSF-ECE86-06089 


California Univ., Richmond. 
search Center. 
PB91-218008/GAR 


NSF-ECE-8414036 


California Univ., Richmond. 
search Center. 
PB91-217950/GAR 


PB91-217976/GAR 
NSF-ECE-8610870 


California Univ., Richmond. 
search Center. 
PB91-212548/GAR 


NSF-IRI90-15443 
North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 


ence. 
AD-A236 704/3/GAR 

NSF-MIP86-57563 
lilinois Univ. at Urbana-Champaign. Coordinated Science 


Lab. 

AD-A236 601/1/GAR 154,893 
NSF-MIP90-00894 

North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 


ence. 

AD-A236 717/5/GAR 154,859 
NSF-NCR-6804850 

Georgia Inst. of Tech., Atlanta. 


157,523 


156,966 


156,647 


158,002 


154,503 


155,706 


154,505 


155,706 


Earthquake Engineering Re- 
154,509 


Earthquake Engineering Re- 
154,510 
Earthquake Engineering Re- 


154,507 
154,508 


Earthquake Engineering Re- 
154,504 


154,091 


AD-A236 518/7/GAR 


PHS-HD05958 


—_ ee Ouse S 
POT. 213637 AR’ 


PB91-213652/GAR 
PHS-HD-09713 
Duke Univ. Medical Center, Durham, NC. Dept. of Pharma- 


cology. 
PBS! 213496/GAR 156,231 
PHS-NS24596 


Health Effects R 
Neurotoxicol Div. 
PB91-213637/GAR 


PB91-213652/GAR 
PHS-27 1-87-8225 


Westover Consultants, Inc., Washington, DC. 
PB91-205054/GAR 


PHS-27 1-89-8252 


Westover Consultants, Inc., Washington, DC. 
PB91-205054/GAR 


PO-23-0957 
prmsey Technologies Corp., San Jose, CA. Chemical Sys- 
em: 


Noi -24277/6/GAR 154,790 
SWRI PROJ. 04-2529 


Southwest Research Inst., San Antonio, TX. 
N91-24594/4/GAR 


SWRI PROJ. 15-4865-009 


Southwest Research Inst., San Antonio, TX. 
N91-24217/2/GAR 


U01-EY06287 
Hon comes Nga Melanoma Study Coordinating Center, 


Balti 
PB91-217315/GAR 156,174 
W-7405-ENG-36 


Los Alamos National Lab., NM. 
DE90000536/GAR 


DE90001388/GAR 
DE91005935/GAR 
DE91008583/GAR 
DE91009970/GAR 
DE91010893/GAR 
DE91011344/GAR 
DE91011386/GAR 
DE91011393/GAR 
DE91011398/GAR 
DE91011405/GAR 
DE91011410/GAR 
DE91011436/GAR 
DE91011439/GAR 
DE91011988/GAR 
DE91012402/GAR 
DE91012521/GAR 
DE91012985/GAR 
DE91012990/GAR 
DE91013030/GAR 
DE91013031/GAR 
DE91013032/GAR 
DE91013038/GAR 
DE91013039/GAR 
DE91013041/GAR 
DE91013042/GAR 
DE91013043/GAR 
DE91013044/GAR 
DE91013045/GAR 
DE91013046/GAR 
DE91013047/GAR 
DE91013048/GAR 
DE91013049/GAR 
DE91013050/GAR 
DE91013065/GAR 
DE91013068/GAR 
DE91013069/GAR 
DE91013072/GAR 
DE91013074/GAR 
DE91013076/GAR 
DE91013077/GAR 
DE91013078/GAR 
DE91013167/GAR 
DE91013175/GAR 


154,830 





h Lab., Research Triangle Park, NC. 
156,195 


156,196 





h Lab., R h Triangle Park, NC. 


156,195 
156,196 


154,440 


154,440 


155,837 


157,627 


157,006 
155,244 
156,302 
156,142 
154,583 
156,803 
154,585 
156,588 
155,245 
157,007 
155,859 
157,208 
157,150 
155,503 
155,466 
154,853 
156,319 
155,305 
156,320 
157,337 
156,093 
157,338 
157,339 
157,340 
157,341 
157,342 
157,343 
157,344 
157,345 
155,027 
157,346 
157,347 
157,348 
157,349 
156,292 
157,350 
157,351 
157,352 
155,943 
156,134 
155,769 
157,953 
155,055 
157,355 





DE91013228/GAR 
DE91013229/GAR 
DE91013231/GAR 
DE91013308/GAR 
DE91013309/GAR 
DE91013310/GAR 
DE91013311/GAR 
DE91013312/GAR 
DE91013313/GAR 
DE91013314/GAR 
DE91013315/GAR 
DE91013317/GAR 
DE91013318/GAR 
DE91013342/GAR 
DE91013348/GAR 
DE91013349/GAR 
DE91013369/GAR 
DE91013370/GAR 
DE91013371/GAR 
DE91013375/GAR 
DE91013377/GAR 
DE91013381/GAR 
DE91013383/GAR 
DE91013384/GAR 
DE91013385/GAR 
DE91013387/GAR 
DE91013389/GAR 
DE91013391/GAR 
DE91013393/GAR 
DE91013497/GAR 
DE91013520/GAR 
DE91013521/GAR 
DE91013551/GAR 
DE91013647/GAR 
DE91013655/GAR 
DE91013684/GAR 
DE91013873/GAR 
DE91014129/GAR 


Oak Ridge National Lab., TN. 


DE91012234/GAR 


W-7405-ENG-48 


Lawrence Berkel 
DE91011914/GA 


Lawrence Livermore National Lab., CA. 


DE89017760/GAR 
DE90000828/GAR 
DE90001058/GAR 
DE90002221/GAR 
DE91008066/GAR 
DE91008067/GAR 
DE91009624/GAR 
DE91011116/GAR 
DE91011117/GAR 
DE91011189/GAR 
DE91011193/GAR 
DE91011441/GAR 
DE91011443/GAR 
DE91011480/GAR 
DE91011507/GAR 
DE91011511/GAR 
DE91011526/GAR 
DE91011529/GAR 
DE91011541/GAR 
DE91011545/GAR 


157,056 
156,065 
157,601 
157,027 
157,376 
157,377 
155,883 
155,884 
157,378 
156,799 
157,379 
157,665 
157,380 
156,915 
155,308 
156,039 
157,398 
157,057 
157,399 
157,011 
157,400 
157,012 
157,401 
157,402 
156,094 
154,647 
157,013 
157,058 
156,189 
157,414 
157,162 
157,416 
157,423 
157,431 
157,432 
154,672 
156,815 
154,652 


157,230 


155, 164 


156,805 
157,178 
154,625 
154,626 
154,863 
154,916 
156,824 
155,985 
155,936 
154,631 
156,782 
156,831 
154,994 
154,633 
156,082 
155,896 
156,833 
156,806 
156,834 
156,083 


DE91011871/GAR 
DE91011917/GAR 
DE91011918/GAR 
DE91011920/GAR 
DE91011923/GAR 
DE91011924/GAR 
DE91011925/GAR 
DE91011927/GAR 
DE91011929/GAR 
DE91011930/GAR 
DE91011934/GAR 
DE91012027/GAR 
DE91012030/GAR 
DE91012033/GAR 
DE91012034/GAR 
DE91012037/GAR 
DE91012039/GAR 
DE91012078/GAR 
DE91012083/GAR 
DE91012084/GAR 
DE91012085/GAR 
DE91012086/GAR 
DE91012087/GAR 
DE91012088/GAR 
DE91012106/GAR 
DE91012109/GAR 
DE91012110/GAR 
DE91012138/GAR 
DE91012550/GAR 
DE91012561/GAR 
DE91012562/GAR 
DE91012573/GAR 
DE91012776/GAR 
DE91012777/GAR 
DE91012797/GAR 
DE91012885/GAR 
DE91012969/GAR 
DE91012970/GAR 
DE91013112/GAR 
DE91013128/GAR 
DE91013129/GAR 
DE91013131/GAR 
DE91013243/GAR 
DE91013249/GAR 
DE91013251/GAR 
DE91013254/GAR 
DE91013304/GAR 
DE91013305/GAR 
DE91013488/GAR 
DE91013489/GAR 
DE91013490/GAR 
DE91013491/GAR 
DE91013515/GAR 
DE91013516/GAR 
DE91013517/GAR 
DE91013518/GAR 
DE91013567/GAR 
DE91013568/GAR 
DE91013580/GAR 
DE91013582/GAR 
DE91013603/GAR 
DE91013926/GAR 
DE91013983/GAR 
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155,937 
154,320 
154,917 
157,214 
154,558 
155,938 
155,939 
155,897 
155,035 
154,674 
157,215 
156,859 
156,860 
154,761 
157,217 
156,309 
156,591 
157,107 
157,093 
154,576 
157,094 
156,086 
155,089 
156,087 
154,864 
155,899 
156,861 
156,802 
157,026 
155,053 
155,470 
155,847 
157,535 
156,062 
156,792 
157,116 
156,451 
155,524 
156,594 
157,121 
157,010 
154,723 
157,362 
157,363 
157,364 
155,537 
156,532 
156,321 
157,412 
157,413 
156,848 
156,880 
155,483 
156,800 
155,540 
155,372 
157,014 
157,427 
155,375 
154,651 
156,526 
156,595 
157,437 


Stanford Linear 
DE91013274/GAR 


W-7405-ENG-82 


Ames Lab., IA. 

DE91011904/GAR 
DE91012021/GAR 
DE91012627/GAR 
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DE91012479/GAR 
DE91012480/GAR 
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DE91013739/GAR 
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155,149 
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156,828 
158,855 
155,360 
156,449 
157,151 
156,901 
156,928 


157,714 

155,821 

157,251 

155,868 

156,021 

157,276 
154,706 
156,788 
154,345 
157,277 
154,093 
154,964 
154,923 
156,914 
157,386 
157,387 
157,388 
156,041 
156,940 
156,012 
156,917 
156,884 
156,001 

156,006 
155,423 


Argonne National Lab., IL. Environmental Assessment and 


Information 
DE91012546/GAR 


—— National Lab., IL. High Energy Physics Div. 
101 


2481/GAR 


Oak — National 
DE91012218/GAR 


DE91012501/GAR 


Lab., TN. 


Resource Systems Inst., Honolulu, HI. 


DE91012407/GAR 


158,512 
157,278 


157,155 
157,280 


155,124 


ing Super Collider Lab., Dallas, TX. 


DE91013402/GAR 


October 15, 1991 


157,408 
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1.1.0 IBM 4381 = > IBM 4381. 
AD-A236 416/4/GAR 154,883 PC A03/MF A01 
AD-A236 417/2/GAR 


Ada Compiler Validation Summary Report. Certificate 
Number: 901003W1.11039, Software Leverage, Inc. Toler- 
ant Ada Development System, Version 6.0, Tolerant Eterni- 


= > Tolerant Eterni 
154,884 PC A03/MF A01 


Testing of Cartridge, 
(50) Rounds Per Wood 


156,997 PC A01/MF A01 


157,088 Not available NTIS 


ty 
AD-A236 417/2/GAR 
AD-A236 418/0/GAR 


Component Local Velocities of a b+ owe a Defined Axis. 
AD-A236 418/0/GAR A03/MF A01 


AD-A236 419/8/GAR 


Monte Carlo (importance) Sampling within a Benders De- 
composition Algorithm for Stochastic Linear Programs Ex- 
tended Version: Including Results of Large-Scale Problems. 
AD-A236 419/8/GAR 156,128 PC A03/MF A01 


AD-A236 420/6/GAR 


Low-Temperature Effects on the Design and Performance 
of Composting of Explosives-Contaminated Soils. 
AD-A236 420/6/GA\ 155,496 PC A03/MF A01 


AD-A236 421/4/GAR 
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tralia-technical details. 
DE91619348/GAR 156,816 PC A03/MF A01 
ARL/TR-089 


A.R.L. whole monitor. 
DE91619393/GA! 


ARL/TR-090 
pay no fey Jn nan of radon and gamma radiation levels 


in Australiai 
DESTeIB774/GAR 155,490 PC A03/MF A01 
ASPE/ISP-86-05 
=. of Expenditures on Children and Child Support 


Guidelin: 
PB91-216572/GAR 154,443 PC A10/MF A03 
ASQBG-C- 90-011 


ication and Analysis of Parallel Machine Architecture. 
A236 544/3/GAR 154,854 PC A03/MF A01 


Pam 
A ricultural Trade Highlights, June 1991. 
PB91-218081/GAR 154,248 PC A03/MF A01 
my oon 
ce Control and the Role of Antisatellite Weapons. 
r -A236 844/7/GAR 156,500 PC A07/MF A01 
AVF-VSR-400.0491 
Ada Compiler Validation Summary Report. Certificate 
Number: 901003W1.11039, Software Leverage, Inc. Toler- 
ant Ada Development System, Version 6.0, Tolerant Eterni- 


ty = > Tolerant Eternity. 
AD-A236 417/2/GAR 154,884 PC A03/MF A01 
AVF-VSR-90502/77-910404 
Ada Compiler Validation Summary Report: Certificate 
Number 901125N1.11072 Alsys Limited, PalsyCOMP-023, 
Version 5.3, IBM 370 3084Q ae — Release 3.2). 
154, 





156,297 PC A06/MF A01 


AD-A236 412/3/GAR PC A06/MF A01 
AVSCOM-TR-86-C-9 


Small Engine Com se Technology (SECT) Studies. 
N91-24206/5/GA 154,745 PC A07/MF A01 


AVSCOM-TR-86-C-10 


Small Engine aaa heme (SECT) Study. 
N91-24208/1/GAR 54,747 PC A06/MF A01 


AVSCOM-TR-86-C-11 


Small Engine Com; — Technology (SECT). 
N91-24205/7/GA 154,744 PC A20/MF A03 


AVSCOM-TR-90-B-012 


Mechanical Property Characterization and Impact Resist- 
ance of Selected Graphite/PEEK Composite Materials. 
N91-24343/6/GAR 155,850 PC A03/MF A01 


BARC-1494 


pond Byron steady state code for the study of U- 
tube si erator thermal hydraulics. 
DEster917 /GAR 56,918 PC A07/MF A01 


BARC-1495 
be rt of the mgd Physics Division for January 1, 1988 


ember 31, 
Deorerv7ee/GAR 157,450 PC A07/MF A01 
BARC-1497 


New approach to determine mass-charge-yields and kinetic 


energy distributions in fission. 
DE91618572/GAR 157,458 PC A04/MF AO1 
BARC-1498 


Control ae of radon and its progeny concentration in 

indoor jospher 

DE91619018/GAR 155,492 PC A04/MF A01 
BARC-1499 

Data processing software for Purex plant process control 


laboratory. 
DE91619548/GAR 156,935 PC A03/MF A01 
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BARC-1501 
Thermodynamic analysis of advanced fuels for fast breeder 


reactors. 

DE91619314/GAR 156,934 PC A0O5/MF A01 
BARC-1502 

Studies on Fourier amplitude spectra of accelerograms re- 


corded on rock sites. 

DE91618745/GAR 156,597 PC A03/MF A01 
BARC-1505 

Multichannel long period seismic mn ae system. 

DE91619204/GAR PC A03/MF A01 
BARC-1510 


Setting oes performance of a laser enhanced ionisation 


‘ometer. 

DE91619432/GAR 154,566 PC A03/MF A01 
BCRNL-L-1629 

Coal desulfurization in a rotary 47 — Quarterly 

report No. 3, October 1-December 3 

DE91012789/GAR 154, 508 PC A03/MF A01 
BHR-60 

Resistivitetssonder til borehulsmaalinger. (Resistivity probes 


for borehole measuring). 
DE91793000/GAR 156,686 PC A03/MF A01 
BLM-OR-PT-91-10-1792 
Summary of the Analysis of the Management Situation: Ro- 
seburg District Office Resource Management Plan. 
PB91-193003/GAR 156,759 PC A0S/MF A01 
BLM-OR-PT-91-11-1792 
Summary of the aay er of the Management Situation: 
Medford District Office Resource Management Plan. 
PB91-205419/GAR 156,762 PC A06/MF A02 
BLM/YA/PT-91/002+ 1737 


ae Area Management: Riparian and Wetland Classifi- 


cation Review. 

PB91-214700/GAR 156,664 PC A04/MF A01 
BNL-NCS-43161 

Atomic weight and isotopic composition of boron and their 


variation in nature. 
DE89017834/GAR 154,624 PC A03/MF A01 
BNL-NCS-45989 


US Nuclear Data Network. Summary. 

DE91011970/GAR 157,216 PC A07/MF A01 
BNL-NUREG-45835 

Prediction of high level vibration test results by use of avail- 

able inelastic analysis techniques. 

DE91009437/GA' 156,897 PC A03/MF A01 
BNL-325(ED.4)(VOL.2) 

Neutron cross sections: Volume 2, Neutron cross section 


curves. 

DE88012657/GAR 157,203 PC A99/MF E06 
BNL-44556 

Magnetization and critical currents of tin-core multifilamen- 


tary Nb(sub 3)Sn conductors. 
DE91012241/GAR 157,232 PC A03/MF A01 
BNL-45331 


Solubility and dissociation kinetics of hydroxymethyl hydro- 


roxide in aqueous solution. 
E91013336/GAR 154,380 PC A03/MF A01 
BNL-45387 


Beam current monitoring in the AGS Booster and its trans- 


fer lines. 
DE91013328/GAR 157,381 PC A03/MF A01 
BNL-45409 


Fiber optics in the BNL booster radiation environment. 

DE91013329/GAR 157,382 PC A03/MF A01 
BNL-45426 

Indirect pee locking of RF clock to the beam for BNL 


booster BPM system. 
DE91013331/GAR 157,384 PC A03/MF A01 
BNL-45449 


Method for calculating strong synchrotron tune modulation 
of depolarizing resonances in storage rings. 
DE91013337/GAR 157,385 PC A03/MF A01 


BNL-45450 
Generalized emittance measurements in a beam transport 


ine. 

DE91013594/GAR 157,428 PC A03/MF A01 
BNL-45451 

Particle amplitude growth due to single or repetitive reso- 

nance crossing. 

DE91013330/GAR 157,383 PC A03/MF A01 
BNL-45525 

RHIC Project. 

DE91014036/GAR 
BNL-45834 

Seismic fragili 

DE91009465/GA! 
BNL-45907 

Environmental, health and safety issues png with the 

manufacture and use of II-VI photovoltaic device: 

DE91013971/GAR 158,422 PC A03/MF A01 
BNL-45947 

On-line process failure diagnosis: The necessity and a com- 

parative review of the methodologies. 

DE91011718/GAR 156,835 PC A03/MF A01 
BNL-46082 

New high resolution neutron powder diffractometer at the 

Brookhaven High Flux Beam Reactor. 


157,438 PC A03/MF A01 


evaluation of unreinforced masonry walls. 
R 822 PC A03/MF A01 


DE91012076/GAR 
BNL-46114 
Free-radical reactions in cloudwater: The role of transition 


metals a 
154, 378 PC A03/MF A01 


157,154 PC A03/MF A01 





p 


in hy xi 

DE91013994/CAR er 
BNL-46115 

Observational study of the efficiency of activation of accu- 

a particles in warm continental stratiform 

DE91013335/GAR 154,379 PC A03/MF A01 
BNL-46136 

Modelin: 


the at of accidentally re- 


mospheric dispersion 
— vy gases from photovoltaic cell manufacturing 


5£91013530/GAR 
BNL-46139 
Guide to computing and communications at Brookhaven 


National Laboratory. 
DE91013538/GAR 154,866 PC AOS/MF A01 


BNL-46163 
Factors governing dry 
DE91013535/GAR 
BNL-46164 
Effects of in-cloud processes upon the vertical distribution 
¢ i particles: Observations and numerical simula- 
DE91013599/GAR 154,381 PC A03/MF A01 
BNL-46172 
Sas Cultural Assessment of Sandia National Lab- 


DE91013799/GAR 154,088 PC A07/MF A01 
BNL-46177 

Magnetic measurements of the 12-pole trim magnets for 

the 200 MeV compact a XLS at the National 


Synchrotron Light Source 
DE91013537/GAR 157,420 PC A03/MF A01 
BNL-46184 


Orbits, tunes and chromaticities for the BNL SXLS storage 


ring. 
DeS101 3532/GAR 157,418 PC A03/MF A01 
BNL-46185 
Undulator based synchrotron radiation source in the 5-30 


eV spectral r 
157,417 PC A03/MF AO1 


155,374 PC A04/MF A01 


deposition of gases to surface water. 
155,681 PC A03/MF A01 


Won. 
DE91013531/GAR 
BNL-46186 


ASAP: A symbolic algebra om for accelerator design. 
DE91013865/GAR 7,435 PC A03/MF A01 


BNL-46194 
Deuteron breakup mechanism in the intermediate-energy 


—. 
DE91013536/GAR 157,419 PC A03/MF A01 
BNL-52284 

Proceedings of the 1990 oil heat technology conference 


and workshop. 

DE91012127/GAR 155,298 PC A11/MF A02 
BNWL-B-309 

Characterization of radioactive particles in the 234-52 Build- 


ing gaseous effluent. 
DE91012099/GAR 155,467 PC A03/MF A01 
BNWL-CC-2188 


Analysis of samples from the Purex vessel vent silver reac- 


tor. 

DE90001661/GAR 155,462 PC A03/MF A01 
BNWL-CC-2378 

Some observations concerning the chemistry of the Purex 


vessel vent silver reactor. 
DE90001660/GAR 155,461 PC A03/MF A01 
BP-625 


Advancing electric vehicle technol 
DE91013004/GAR 157,691 


BP-631 
Math and science education programs from the Idaho Na- 


tional a 
DE91012903/GA 154,398 PC A03/MF A01 


BR116373 
Lightning Protection Requirements for Aircraft: A Proposed 


pecification (Revised). 
N91-24186/9/GAR 157,709 PC A07/MF A01 
3R300771 


Rheological Behaviour and Thixotropy Bs ae 


uspensions in Differing Temp locity 
N91-24500/1/GAR 154656 PC A03/MF A01 
BRL-CR-664 


Proposed Modification of the Jet Flow from the BRL 1.68- 


Meter Shock Tube. 
AD-A236 368/7/GAR 156,527 PC A03/MF A01 
BRL-MR-3893 


Subminiature Telemetry Tests — Direct Fire Projectiles. 
AD-A236 899/1/GAR 7,001 PC A03/MF A01 


BRL-MR-3915 
po atte for Tank Vulnerability Analysis (with 1991 


dix). 
APpAase 780/3/GAR 157,018 PC A03/MF A01 
BRL-TR-3237 


Experimental Determination of Critical Physical Parameters 
Affecting JA2 Propellant Grain Response. Phase 1. Screen- 
ing Design. 


PC A03/MF A01 





CEA-CONF-10111 


AD-A237 041/9/GAR 
CA/TL-91/03 


Personal Air Tr 
PB91-204768/GAI 


CBPF-NF-016/89 
Contribution of a heavy neutral particle to W-boson pair 


production in electron-positron annihilation 
91618122/GAR 


157,451 PC A03/MF A01 
CCS-656 


Measuring the | of Recruiting: 
ming ee ing on Army Recruiting: 


157,004 PC A03/MF A01 


State of the Art. 
157,679 PC A03/MF A01 


Advertisi 
Data and Advertising Effectiveness. 
AD-A236 779/5/GAR 156,425 PC A04/MF AO1 
CEA-CONF-9826 
pe ao me hay on mph le domaine des traite- 
ments de surface. (System for supporting conception in the 
field of surface treatments). 
DE91740658/GAR 155,904 PC A03/MF A01 


CEA-CONF-10016 





and radiation —— ). 

DE91740657/GAI 
CEA-CONF-10043 

Comportement re oe non-lineaire des faisceaux de 

tubes soumis a des ecoulements transverses. (Nonlinear 

dynamic behavior of an assembly of tubes under transverse 

DE91740622/GAR 157,059 PC A01/MF A01 
CEA-CONF-10044 

Vibrations d’arbres tournant dans un espace annulaire de |i- 

( ical vibrations of shafts rotating in a liquid 

annular space). 

DE91740623/GAR 157,060 PC A02/MF A01 
CEA-CONF- 10045 

Source acousti ondes planes creee par des diaph- 

— limiteurs hy debit. (Plane wave acoustic sources 

diaphragms). 

DEO174062R/GAR. 157,061 PC A01/MF A01 

yar ny 


157,063 PC A03/MF A01 


Etude des effets dynamiques associes au pincement d’une 
lame de ide. sihchs of uo Gnatte cities aanadtinns te 


the pinching of a liquid layer). 
DE91740625/GAR 157,062 PC A01/MF A01 
CEA-CONF-10096 


- on neutrons via the inverse reaction or 


Photopr 
Cebaf at LA 

bE91740744/GAR 157,480 PC A03/MF A01 
CEA-CONF-10097 


Champs mesiques dans le milieu nucleaire. (Meson fields in 
ar media). 


nucle: 
DE91740745/GAR 157,481 PC A03/MF A01 
CEA-CONF-10098 


iences sur les modes de desintegration du meson 

(eta). (Experiments on the decay modes of the eta meson). 

DE91740748/GAR 157,483 PC A02/MF A01 
CEA-CONF-10099 


— scientific policy in France for nuclear studies with 


lectromagnetic pr 
E51 40780/GAR 157,484 PC A02/MF A01 
ace, 


and collective excitations in nuclei. 
BES1740756/GA 157,490 PC A03/MF A01 
CEA-CONF-10102 


Physics with one GeV neutron beams at the Saturne syn- 


chrotron. 

DE91740755/GAR 157,489 PC A03/MF A01 
CEA-CONF-10103 

nerds de Pi+ au seuil sur le proton. (Electro- 


production of at the proton threshold energy). 
DE91740751/GAR 157,485 PC A02/MF A01 
CEA-CONF-10105 


Superconductivity RF activities at oe. 
DE91740752/GAR 157,486 PC A03/MF A01 
CEA-CONF-10107 


Structures a effet de champ de MOS en irradiation: 

effet de la dose de rayonnements. (Irradiation of: MOS field 
effect structures etfect of the radiation dose). 

DE91740747/GAR 156,013 PC A06/MF A01 


CEA-CONF-10108 


i technologies > Rp rines integres silicium sur isolant 
S.O.L: etat de l'art ted circuits of 
silicon on insulator Son technologies: State of the art and 


perspectives). 
DE91740758/GAR 156,014 PC A03/MF A01 


CEA-CONF-10109 


Stochastic description of compounds stability under irradia- 
tion: Temperature, flux and cascade size effects. 
DE91740759/GAR 154,591 PC A03/MF A01 


CEA-CONF-10110 


Decay studies of proton rich rare earth nuclei with Sara. 
DE91740760/GAR 157,491 PC A03/MF A01 


CEA-CONF-10111 


Thermodynamical description of excited nuclei. 
DE91740754/GAR 157,488 PC A03/MF A01 
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CEA-CONF-10112 


Nuclear <4 on a hypersphere. 
DE917407 /GAR 157,487 PC A03/MF A01 
CEA-CONF-10113 


poe ind electroweak physics = light mesons. 
DE91740746/GAR 157,482 PC A02/MF A01 


CEA-CONF-10281 
Hybridization and crystal field in YbPd2Si2. 
DE91736365/GAR 156,043 PC A03/MF A01 
CEA-CONF-10282 
Cu(2) dynamical correlations in YBa2Cu3Ox studied b 
moessbauer spectroscopy on substituted (170)Yb(3+ ). 
DE91732912/GAR 155,888 PC AC3/MF A01 
CEA-CONF-10287 
Possible applications of crown-ethers to metal extraction 
using liquid membrane technology - a literature survey. 
DE91732902/GAR 156,889 PC A03/MF A01 


CEA-CONF-10288 


Research for actinides extractants from various wastes. 

DE91732901/GAR 156,888 PC ‘A02/MF A01 
CEA-CONF-10289 

Treatment of nuclear waste solutions using a new ciass of 

extractants: pentaalkyl propane diamides. 

DE91732900/GAR 156,887 PC A02/MF A01 


CEA-CONF-10290 
a of metal ions by neutral (beta)-diphosphora- 


DE91732890/GAR 156,886 PC A02/MF A01 
CEA-CONF-10293 
Characterization of 316L steel welded joints irradiated be- 
to 41 dpa. 


tween 15 
DE91736366/GAR 156,003 PC A03/MF A01 
CEMA-87-87 


Optimal Accumulation of Power. 
N91-24935/9/GAR 
CENBG-8915 
Analyse de la desexcitation simultanee ou differee d’un 
noyau par la methode des correlations a deux particules. 
(Analysis of the simultaneous or differed de-excitation of a 
nucleus by the two-particle correlation method). 
DE91736313/GAR 157,465 PC A07/MF A01 


CENBG-8926 
Emission of Be, C and O isotopes in (sup 235)U (n(sub th), 


DE91740652/GAR 157,478 PC A03/MF A01 
CENBG-8929 
Cross sections of neon and krypton isotopes produced by 


neutrons. 
DE91740649/GAR 157,475 PC A01/MF A01 
CENBG-8930 


Status of charged particle and neutron induced eae re- 
actions leading to stable and radioactive isotope: 
DE91740650/GAR 57,476 PC Ai A01/MF A01 


CENBG-8931 


New semi-empirical formula for spallation and fragmenta- 
tion reactions induced by high-energy protons 
DE91740651/GAR 157,477 PC AO1/MF A01 


CERC-91-1 


Alaska Wave Data Index. 
AD-A236 635/9/GAR 


CERL-REMR-OM-11 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program: REMR Management Systems-Coastal/ 
Shore Protection Structures: Condition Rating aes 
for Rubble Breakwaters and Jetties. Initial Re; 

AD-A237 042/7/GAR 154,679 AO3/MF A01 


CERL-SR-P-91/22 
Building Component Maintenance and Repair Data Base: 
Heating, Ventilating, and Air Conditionin ng (HVAC) Systems. 
AD-A236 425/5/GAR 156,370 PC A18/MF A03 


CERL-TR-M-91/19 


Key Issues in the Application of Existing Conventional High 
Speed Railroad Technologies to Mobilization. 
AD-A237 044/3/GAR 156,446 PC A04/MF A01 


CERL-TR-N-91/17 


Analysis of Army Hazardous Waste Disposal Cost Data. 
AD-A236 654/0/GAR 155,498 PC A08/MF A01 


CERL-TR-P-91/10 
Maintenance Resource Prediction in the Facility Life-Cycle 


Process. 
AD-A236 424/8/GAR 156,369 PC A04/MF A01 
CERL-TR-P-91/15 


Knowledge-Based Natural Language Database Interface. 
AD-A237 043/5/GAR 154,910 PC A04/MF A01 


CERN-PPE-90-146 


H meters oe production at LEAR. 
DE91012644/ 157,305 PC A03/MF A01 


CERN-90-09 
Mind over matter: The intellectual content of experimental 
be 91617571 /GAR 157,443 PC A03/MF A01 
CESAR-91/07 
Proposal for continued basic research | in Lng = ma- 
areal LJ } ad — for Eng 


a 1992-1996. 
pee1012067/GAl 


155,829 PC AO7/MF A01 
OR-14 VOL. 91, No. 20 


156,542 PC A04/MF A01 


156,961 PC A08/MF A01 





CETHA-TE-CR-90059 
Low-Temperature Effects on the Design and Performance 

of Composting of E: enetes | oO Soils. 

AD-A236 420/6/GA\ 5,496 PC ‘A03/MF A01 
“— vs comet a 

id Cotton Situation, June 1991. 

PB91-213901/GAR 154,245 PC A04/MF A01 
CMU-RI-TR-90-24 

System for Telerobotic Control of Servicing Tasks in a Nu- 


clear Steam Generator. 
AD-A236 824/9/GAR 156,891 PC A03/MF A01 
CMU-RI-TR-91-01 


Experimental Characterization of the Perceptron Laser 


Rangefinder. 
AD-A236 641/7/GAR 154,955 PC A04/MF A01 
CMU-RI-TR-91-02 


Integration of Economic Information with Design and Manu- 


facturing Systems. 

AD-A236 914/8/GAR 155,814 PC A03/MF A01 
CMU-RI-TR-91-04 
Penner and 

Project: 

AD- 937 033/6/GAR 
CMU-RI-TR-91-05 

Balancing Antagonistic Time and Resource ae Con- 

straints in Over-Subscribed —— Problem: 

AD-A236 643/3/GAR 156,130 PC A A03/MF A01 

CMU-RI-TR-91-06 

Uranus Mobile Robo! 

AD-A236 393/0/ GAR 
CMU-RI-TR-91-07 

TORCS: A Teleoperated Robot Control System for the Self 


Mobile Space Manipulator. 

AD-A236 821/5/GAR 155,824 PC A03/MF A01 
CMU-RI-TR-91-08 

Modeling of a 3-D Li - Weight —— Manipulator. 

AD-A236 823/1/GA' 55,825 PC A03/MF A01 
CMU-RI-TR-91-09 


Composite Discrete/Continuous Control of Robot Manipula- 
tors. 


AD-A236 642/5/GAR 155,823 PC A03/MF A01 
CMU/SEI-CM-8-1-0 


Formal Specification of Software 
AD-A236 362/0/GAR 


CMU/SEI-90-TR-22 
— a “—g Design Rules for User Interface Soft- 


ware Architec 

AD-A237 049/2/GAR 154,912 PC A04/MF A01 
CNDC-0002 

Communication of nuclear data os No.1 (1989). 

DE91618227/GAR 157,454 PC AO5/MF A01 
CNEA-NT-2/88 

Insulina RIA (radioinmunoanalisis) polietilenglicol. Manual 

de operaciones. (Polyethyleneglyco!l RIA (radioimmunoas- 


say) insulin. Handling klet). 
156,149 PC A03/MF A01 


Srharhili, 





g of Manufacturing 


155,813 PC A07/MF A01 


155,822 PC A03/MF A01 


154,881 PC A03/MF A01 


DE91619081/GAR 
CNEA-490 

hy, hephoal Aplicaciones al analisis de fallas. (Fractogra- 

phy. Applications to failure analysis). 

DE91618656/GAR 155,783 PC A07/MF A01 
CNIC-00312 

Communication of nuclear data oj No.1 (1989). 

DE91618227/GAR 7,454 PC AO5/MF A01 
COM-SFB-591 

=— Ocular Melanoma Study (COMS). 

‘orms. 

PB91-217315/GAR 
CONF-870212-4 

Modeling of column flotation. 

DE91012672/GAR 
CONF-87 1187-2 

Fo ae separation of uranium from waste materials. 

E91009653/GAR 55,463 PC A04/MF A01 

CONF-890372-16 

Comparison of the architecture and performance of two 


parallel file systems. 
DE91014337/GAR 154,868 PC A03/MF A01 
CONF-890505-1 
rcp ove separation effects by variable on poeenan step- 
ise desorption in multicomponent adsoi phas 
DE91013466/GAR 154,580 pc. A03/MF A01 
CONF-890717-9 
GAMMA 60: Aerogeneratore a velocita’ variabile ad ampio 
spettro e regolazione di potenza tramite controllo di imbar- 
data. (Gamma 60 variable speed wind turbine: Wide operat- 
ing range, yaw power regulation (ENEA/ENEL demonstra- 


tion program, 
155,288 PC A03/MF A01 


Study 
156,174 PC A11/MF A03 


155,190 PC A03/MF A01 


)). 
DE91790771/GAR 
CONF-8908 12-61 
Equation of state data of shock compressed liquid CO(sub 


2) and synthetic Uranus. 
DE90002221/GAR 154,626 PC A03/MF A01 
CONF-891194-1 


Science of thermomechanical processin 

DE90000167/GAR 156,07: 
CONF-900406-79 

Container material selection, modeling and testing. 


" PC A03/MF A01 


DE91009624/GAR 
CONF-900466-100 
Thin film synthesis using miniature pulsed metal vapor 


vacuum arc plasma guns. 
DE91012359/GAR 157,158 PC A03/MF A01 
CONF-900505-16 


Power and particle balance during neutral beam injection in 


DE91013459/GAR 157,129 PC A03/MF A01 
CONF-900520-4 
Process for producing plasma sprayed carbide-based coat- 
ings with minimal decarburization and near theoretical den- 
5291012016/GAR 155,898 PC A03/MF A01 
CONF-900520-5 
Beneficial effects of austemper post-treatment on tungsten 
carbide based wear coatings. 
155,881 PC A03/MF A01 


156,824 PC A03/MF A01 


DE91013260/GAR 
CONF-900608-52 
Criticality evaluation of Oak Ridge Model DT-21 packaging 


with uranium metal. 
DE91011145/GAR 156,829 PC A03/MF A01 
CONF-9007 16-3 


New experimental limit on the electric dipole moment of the 


electron. 
DE91012362/GAR 157,259 PC A03/MF A01 
CONF-900726-6 
Measurements of angular distributions of absolute cross 
sections and analyzing powers of the reaction (bar p)p 


yields d(pi)(sup + ) between 1.3 and 2.4 GeV. 
157,304 PC A03/MF A01 


DE91012638/GAR 
CONF-900751 


o- dynamical correlations in YBa2Cu3Ox studied by 
ssbauer spectroscopy on — pi a 3 
DES! 7329%2/ GAR PC A03/MF A01 
Hybridization and crystal field in YePa2si2. 
DE91736365/GAR 156,043 PC A03/MF A01 


CONF-900766-5 


Hyperon-antihyperon production at LEAR 
DE91012644/GAR 157,305 PC A03/MF A01 


CONF-900777-6 
Summary of the working group 4: Hadron spectroscopy. 
DE91012349/GAR 157,255 PC A03/MF A01 
CONF-900802-18 


Contributions of chemistry in early day Los Alamos. 
DE91009970/GAR 54,583 PC A03/MF A01 


CONF-900804-33 


Graphics-based human interface to the DISYS diagnostic/ 
control guidance system at EBR-2. 
DE91013739/GAR 156,917 PC A03/MF A01 


CONF-9008 13-2 


Ruddlesden-Popper phases A(sub n+ 1)M(sub n)O(sub 
3n+ 1): Structures and properties. 
DE91011748/GAR 157,151 PC A03/MF A01 


CONF-900823-13 


Gravity model for the Coso geothermal area, California. 
DE91011874/GAR 155,246 PC A03/MF A01 


CONF-900854-2 
—_ of copper diffusion into polyimides by optical second 


armonic generation. 
DE91012963/GAR 156,060 PC A03/MF A01 
CONF-900859 


7th US-Korea joint workshop on coal utilization technology. 


Proceedings. 

DE91012801/GAR 155,203 PC A25/MF A04 
CONF-900862-2 

Quantum measurement and the mind-brain connection. 

DE91012343/GAR 157,253 PC AO3/MF A01 
CONF-900904-1 


Development and operating data for the PEDCO Rotary 
Combustion System. 
DE91013110/GAR PC A03/MF A01 


CONF-900906-2 
Integra! equation formulation for So ~ and other 
nonlinear flow problems through porous medi 
DE91014231/GAR 156,680 PC ‘A03/MF A01 
CONF-900917-39 
Fission product behavior during a_loss-of-flow/loss-of- 


power transient in the ATR 
DE91012728/GAR 156,868 PC A03/MF A01 
CONF-900917-40 


Advanced Test Reactor Strategic Evaluation Program. 
DE91012809/GAR 56,907 PC A03/MF A01 


CONF-900921-1 
Use of historical assessment for evaluation of process- 
based model projections of future environmental change: 
Lake acidification in the Adirondack Mountains, New York, 
USA. 
DE91012534/GAR 155,674 PC A03/MF A01 
CONF-900944-45 
Magnetization and critical currents of tin-core multifilamen- 


tary Nb(sub 3)Sn conductors. 
DE91012241/GAR 157,232 PC A03/MF A01 
CONF-900944-46 


Effect of the quantum susceptance on the gain of super- 
conducting quasiparticle mixers. 


154,711 
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DE91012352/GAR 
- 


155,022 PC A03/MF A01 





Photolithogr. d thin-film multilayer devices 

of YBa(sub 2 oe 3)O(sub 7-x). 

DE91012350/GAR 155,021 PC A03/MF A01 
CONF-900944-48 

Thin-film flux transformers of YBa2Cu30(7-x) 

DE91012363/GAR 155,039 PC A03/MF A01 
CONF-900955-2 

of poe» on hard and gh 
of EB welds for offshore structures. 

DE91790790/GAR 156,995 PC A03/MF A01 
CONF-900977-12 

a ag at from applying external input to DOE policy 


decisio: evr A 

DE91012419/ AR 156,863 PC A03/MF A01 
CONF-900981 

Proceedings of the advanced research and technology de- 

velopment direct utilization, instrumentation and diagnostics 

contractors’ review meeting. Volume 1. 

DE91006344/GAR 155,152 PC A24/MF A03 
CONF-901007-67 

Innovative safety ideas for fusion experimental machines. 

DE91012733/GAR 156,789 PC A03/MF A01 
CONF-901007-68 

Evidences of trapping hs , Seen and implications for 


lasma-facing componen’ 
1E91012734/GAR 156,790 PC A03/MF A01 
CONF-901007-69 


Radiological analysis for Nova upgrade 
DE91012562/GAR 155,470 PC A03/MF A01 


CONF-901025-47 
ee, considerations in next step fusion design and 


BEO1019214/GAR 156,798 PC A03/MF A01 
CONF-901039-1 

Practical experience with software tools to assess and im- 

prove the quality of existing nuclear analysis and safety 


codes. 
DE91013219/GAR 156,843 PC A03/MF A01 
CONF-901105-121 
ae and transport of gaseous ose from a nuclear 
y in 


was an 
DE9101 1909/GAR 155, 465 pc A03/MF A01 
CONF-901105-124 


Avian eggshell as a model of biomineralization. 
DE91012608/GAR 155,869 PC A03/MF A01 


CONF-901105-125 
Actinide transport in ‘pemaae Spring Tuff: Pore size, parti- 


cle size, and diffusio' 
DE91013515/GAR 155,483 PC A03/MF A01 
CONF-901141-5 


Physics at the Planck scale. 

DE91012346/GAR 
CONF-901169-7 

High-(Tc) thin-film microelectronics. 

DE91012340/GAR 155,020 PC A03/MF A01 
CONF-901194-18 

Development of a process model for intelligent control of 


pes. jas metal arc welding. 
E91012810/GAR 155,817 PC A03/MF A01 
CONF-901219-13 


High repetition rate pulser concepts for a recirculating linac 
river. 


HI 
DE91011920/GAR 157,214 PC A03/MF A01 


CONF-901219-16 








157,254 PC A03/MF A01 


BeeToIsrorGan 
CONF-901246-4 

Nonlinear modeling of chaotic time series: Theory and ap- 

plications. 

DE91013076/GAR 156,134 PC A04/MF A01 
CONF-901295-1 

US/EKS: Advances in the SPANK-based Energy Kernel 


—-. 
DE91012659/GAR 155,095 PC A04/MF A01 
CONF-910123-29 
Pa = agen of rf superconductivity to high-brightness and 
Saale ion beam accelerators. 
DE91013354/GAR 157,388 PC A03/MF A01 


CONF-910123-34 
Development of third harmonic output beam diagnostics on 


ova. 

DE91013516/GAR 156,800 PC A03/MF A01 
CONF-910128-4 

Regional pope planning using computer simulation: 


Promise and pitfall 
DE91011847/GAR 157,714 PC A03/MF A01 
CONF-910145-4 
Kosterlitz-Thouless-like behavior over extended ranges of 
temperature and layer bee me in crystalline YBa2Cu30(7- 


x)/PrBa2Cu30(7-x) superlattice: 
DE91013237/GAR * 157, 161 PC A03/MF A01 


CONF-910162-7 


ZrO2 reinforced-MoSi2 matrix ——- 
DE91013074/GAR 55,943 PC A03/MF A01 


156,792 PC A03/MF A01 


CONF-910171-1 
poy go sinter process for resource recovery from fly 


ash: A 
59101190 1904/GAR 155,506 PC A03/MF A01 
CONF-910190-3 
Specific heat of YBa2CuO7: Volume fraction of supercon- 
pce n gd _- characteristic of the ‘ideal’ supercon- 


Beaten 182 1627/GAR 157,152 PC A03/MF A01 
CONF-910190-4 
interlayer pairing and oan versus ab-plane gap anisotropy 
lors. 


in high (Tc) su 
DE91012218/GAR 157,155 PC A03/MF A01 
CONF-910199-2 
wae formulation for magnetostatics with nonlin- 
Ss. 


ear mat 
DE91013341/GAR 157,387 PC A03/MF A01 
CONF-910202-16 


Tensile deformation of Al-Cu-Li-Zr alloy 2090-T8E41 at 298 


and 77K. 
DE91011885/GAR 156,028 PC A03/MF A01 
py: mnt 
leliable modeling of complex behavior. 
Deo1013386/GaR 156,094 PC A03/MF A01 
CONF-910202-18 
» tae ade 
sten sheet. 
DE91014098/GAR 
eee 
jeavy-quark physics in tum chromod\ 
Dest 1113) GAR 157,220 PC A03/MF A01 
CONF-910247-2 
Lae growth Rayleigh-Taylor Ss on N 
DE91012885/GAR 7,116 PC A03/MF A01 
CONF-910270-47 
— variance petition for the Waste Isolation Pilot 
lant. 


DE91011482/GAR 155,505 PC A03/MF A01 
CONF-910270-48 
pe and ~ ca issues associated with sealing of a 


ory in 
D 3101 481/GAR 156,857 PC A03/MF A01 
CONF-910270-52 
——— of ——- systems and brine geochemistry in 
ium: Data from WIPP brine seeps. 
Bester '8/GAR 156,856 PC A03/MF A01 
CONF-910270-53 
TRASAX ‘90: An integrated transportation emergency re- 
sponse exercise program involving transuranic waste ship- 
its 


ments. 

DE91011457/GAR 156,832 PC A03/MF A01 
CONF-910270-56 

bm omy ot Compound (VOC) Air 1 ecm Program 

Waste Isolation Pilot Pla 

beet 1454/GAR 155, 303 PC A03/MF A01 


CONF-910270-58 
Lessons learned from DOE site culture. change activities: 


Implications for waste ts) Tr 
DE91012415/GAR 155, 9 PC A03/MF A01 


br aan 





tivity analyses of pure tung- 
156,070 PC A03/MF A01 











9 short courses in waste manage- 
ment technologies for ‘ae science and mathematics 


leachers. 
best 012730/GAR 155,514 PC A03/MF A01 
ae 


itu vitrification: Application to buried w: 
DES101281 1/GAR 15,522 “Pe A03/MF A01 
CONF-910270-61 
Using a systems engineering process to develop engi- 
neered barrier system design concepts. 
DE91013517/GAR 155,540 PC A03/MF A01 


CONF-910291-3 
Aerogel composites for 
sources. 
DE91012012/GAR 
CONF-910308-1 
Numerical studies of cold water injection into vapor-domi- 


nated geothermal systems. 
DE91012295/GAR 155,249 PC A03/MF A01 
CONF-910326-4 


Parallelizing across time when solving time-dependent par- 


tial differential equations. 
DE91012948/GAR 154,922 PC A03/MF A01 
CONF-910340-10 
Ferromagnetic r emg in the nt myo yaaa and its effect 
on the and decapole in the SSC 


dipoles at in 
157,212 PC A03/MF A01 


radioluminescent _light/power 


155,940 PC A03/MF A01 





njection. 

DE91011886/GAR 
CONF-910340-13 

Design and analysis of the 50mm collider dipole vacuum 


vessel. 
DE91012490/GAR 157,279 PC A03/MF A01 
CONF-910340-14 


High performance architecture for accelerator controls. 
DE91012575/GAR 157,287 PC A03/MF A01 


CONF-910340-15 


Issues and results in the development of 2.5 micron fila- 
ment strand for the HEB 


CONF-910373-12 


DE91012588/GAR 
CONF-910340-16 
Technology transfer considerations for the collider dipole 


net. 

DE91012589/GAR 157,301 PC A03/MF A01 
CONF-910340-17 

Quality assurance of superconducting wire and cable for 

DE91012590/GAR 157,302 PC A03/MF A01 
CONF-910340-18 

Engineeri in study of the dipole 
end shell for ing 
DE91012591/GAR 
CONF-910340-19 


157,300 PC A03/MF A01 


cold mass 


Collider. 
157,303 PC A03/MF A01 


DESIOIZS70/GAR 
CONF-910340-20 

—— systems engineering process for integrating SSC 

Beoto12St7/GAR 157,289 PC A03/MF A01 
CONF-910340-21 

Design of a thermal expansion joint for the SSC magnet 


DE91012578/GAR 157,290 PC A03/MF A01 
CONF-910340-22 


157,288 PC A03/MF A01 


lor a SSC haif ce’ 


Helium han Le 
DE91012579/GAR "e701 PC A03/MF A01 
CONF-910340-23 

Systems engineering at the Superconducting Super Collider 


oe year later). 
DE91012580/GAR 157,292 PC A03/MF A01 
CONF-910340-24 


Linac RF systems for the SSC. 
DE91012581/GAR 


CONF-910340-25 


SSC accelerator availability allocation. 
DE91012582/GAR 157,294 


CONF-910340-26 


157,293 PC A03/MF A01 


PC A03/MF A01 


—— database system. 
DE91012583/GAR 
CONF-910340-27 
Designing sup i for reli 
ability. 
DE91012584/GAR 157,296 PC A03/MF A01 
CONF-910340-28 
Filament and critical current degradations in extracted 
cable. 


strands of SSC 
DE91012585/GAR 157,297 PC A03/MF A01 
CONF-910340-29 


Quantification of rn sae’ . bo; Cc) testi 
DE91012586/GA\ 57,298 PC AI 


CONF-910340-30 
Summary of the performance of strand produced for the 
‘am. 


1990 SSC Dipole Pr 
DE91012587/GAR 157,299 PC A03/MF A01 
CONF-910340-31 


= approach to the design of superconducting mag- 


nets 
DE91012707/GAR 157,306 PC A03/MF A01 
CONF-910340-32 
Proposal for a cryogeni gnetic field rt 


system for SSC di nets. 
DE91012863/GA' 157,314 PC A03/MF A01 
CONF-910340-33 


Development of pixel detectors for SSC vertex tracking. 
DE91013276/GAR 157,371 PC A03/MF A01 


CONF-910340-35 
bm pou in the — of the global rf feedback 


ow Energy Booster. 
beo1018400/GAR 157,409 PC A03/MF A01 
CONF-910340-36 


Document format considerations for a document tracking 
le 


and stor: item. 

DE91013402/GAR 157,408 PC A03/MF A01 
CONF-910340-37 

Frequency we study of dipole magnet cold mass for 


Super Collider. 
DeDToTs4o1N /GAR SAR? 157,407 PC A03/MF A01 
apm at 


Overview of the SSC synchrotron Mf $ 
DE91013400/GAR 157, 


CONF-910373-7 


EOS TPC analysis shell. 
DE91011873/GAR 


CONF-910373-10 
Building a mass storage system for physics Li yrory 
DE91012293/GAR 157,234 A03/MF A01 
CONF-910373-11 
Role of the UNIX(trademark) central computing facility in a 


multi-purpose national laboratory. 
DE91012361/GAR 157,258 PC A03/MF A01 


CONF-910373-12 
Video teleconferencing review for support of high energy 


YySiCs activities. 
Beso 3399/GAR 157,405 PC A03/MF A01 


October 15, 1991 OR-15 


PC A03/MF A01 





bility and avail- 


/MF AO1 





PC A03/MF A01 


157,210 PC A03/MF A01 
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CONF-910399-3 
Continuum x-ra’ i f one 
DE9101 1923/04 n° bat 54,558 Po AOS/ ME A01 
CONF-910402-14 
Modeling of cata’ 
DE91011914/GA 
eae 


iomimetic thin film deposition. 

DEs101248e/ GAR 
CONF-910402-17 

and experimental study of unimolecular and bio- 

molecular radical hydrogen transfer reactions. 

DE91012607/GAR 155,134 PG A03/MF A01 
CONF-910406-4 

Mechanical modeling of stress generation during cure of 


encapsulating resins. 

DE91011496/GAR 156,058 PC A03/MF A01 
CONF-910406-8 

Surface, interface and thin-film 7 netism: An ov 

DE91012358/GAR 3091 PC Rosyur ‘A01 
CONF-910406-10 

Subgap absorption in conjugated polymers 

DE91012655/GAR 156,061 ‘PC AO3/MF A01 
CONF-910406-11 


Raman studies of stress-induced phase transformation in ti- 


tania films. 

DE91012871/GAR 155,902 PC A03/MF A01 
pyc 

rowth of silicon on CoSi2(001)/Si(001). 

Bee1013 7/GAR 154,647 PC A03/MF A01 
CONF-910406-13 

Fluxless solderi 

DE91013261/GA 
CONF-9104 14-36 


Parallel ——- for solving linear equations arising from 
one-dimensional network problems. 
DE91012815/GAR 157,052 PC A03/MF A01 
CONF-910422-1 
Sequential separation of actinide elements from — fa- 


dioactive Hanford waste by ion — ry he 

DE91012487/GAR PC A03/MF A01 
CONF-910422-2 

Low-background ey systems omens 

DE91012611/GAR 156,813 PC A03/MF A01 
CONF-910422-3 


ic coupling of methane. 
155,164 PC A03/MF A01 


155,900 PC A03/MF A01 


of Ni-Au plated Kovar with a laser. 
155,848 PC A03/MF A01 





Low-background spectrometry: The bottom line. 
DE91012824/GAR 157,309 PC A03/MF A01 
CONF-910424-7 
Comparison of costs, emissions, and waste a on an 
80-MW CFBC burning mine-run = washed ci 
DE91010627/GAR 55,360 PC n03/MF A01 
CONF-910430-3 


a of silicon nitride synthesized by microwave 


eating 
DE91012219/GAR 155,865 PC A03/MF A01 
CONF-910430-4 
Ferroelectric fatigue in modified bulk lead zirconate titanate 


ceramics. 

DE91012647/GAR 155,870 PC A03/MF A01 
CONF-910430-5 

Irradiation experiment ign for in-situ tritium recovery for 

Li20 and Li2ZrO3-BEATRIX-li, Phase 2. 

DE91012878/GAR 156,794 PC A03/MF A01 
CONF-910430-6 


Laboratory characterization and vitrification of Hanford ra- 


dioactive high-level waste. 

DE91012735/GAR 156,869 PC A03/MF A01 
CONF-910430-7 

In-situ tritium recovery from Li(sub 2)O irradiated under a 

range temperature gradient-BEATRIX-II solid specimen. 

DE91012879/GAR 156,795 PC A03/MF A01 
CONF-910430-8 

In situ vitrification of buried waste sites. 

DE91012925/GAR 155,523 PC A03/MF A01 
CONF-910430-9 

Drying of geicast ceramics. 

DE91012965/GAR 
CONF-910430-10 

Microwave enhanced diffusion. 

DE91013312/GAR 
CONF-910430-11 

a of interlayer materials for the microwave join- 


02s1013311/GAR 155,883 PC A03/MF A01 
CONF-910432-1 

Three-dimensional visualization for evaluating automated, 

— pattern-recognition analyses of crustal struc- 


DE91012929/GAR 156,592 PC A03/MF A01 
CONF-910434-3 

Recommended guidelines for managing hazards assess- 

ment software at emergency operations centers. 

DE91012488/GAR 157,716 PC A03/MF A01 
CONF-910434-4 


Threatened Area Database System (TADS) computer pro- 
gram. 


OR-16 


155,877 PC A03/MF A01 


155,884 PC A03/MF A01 


VOL. 91, No. 20 


DE91012491/GAR 
CONF-910434-5 


155,718 PC A03/MF A01 


it resource manual. 
155,471 PC A03/MF A01 


E Nncy assessmen' 

DE91012612/GAR 
pp 

factors analysis of plans and procedures. 

Deo1012613/0AR 156,904 PC A03/MF A01 
CONF-910434-7 

Use of Chernobyl fallout data to test model predictions of 

= transfer of (131)l and (137)Cs from the atmosphere 


through agricultu chains. 
DE91013418/GAR 155,482 PC A03/MF A01 
CONF-910435-72 
— fuel — form —— Grain and fragment 


tatistical lor dissolution response. 
DE91012027/GAR 156,859 PC A03/MF A01 
CONF-910435-79 


Proposed Regulatory Guide basis for spent fuel decay heat. 

DE91012504/GAR 156,865 PC A03/MF A01 
CONF-910435-80 

Flow and transport around a noncontinuous horizontal layer 


at Yucca Mountain. 
DE91012622/GAR 155,474 PC A03/MF A01 
CONF-910435-81 


Coie the description of a high-level radioactive waste 


isolation system. 

DE91012874/GAR 156,871 PC A03/MF A01 
CONF-910435-82 

Unsaturated flow through a variable aperture fracture in To- 


91012727/GAR 156,867 PC A03/MF A01 
CONF-910435-83 
Effects of spent fuel aging on repository disposal require- 


ments. 

DE91012923/GAR 156,872 PC A03/MF A01 
CONF-910435-84 

Determination of cost effective waste management system 


receipt rates. 
DE91012924/GAR 156,873 PC A03/MF A01 
CONF-910435-86 


Effects of heterogeneity on actinide diffusion rates in tuffa- 


ceous rock. 

DE91013491/GAR 156,880 PC A03/MF A01 
CONF-910435-87 

a approach to predicting corrosion perform- 


of container materials. 
DE91013490/GAR 156,848 PC A03/MF A01 
CONF-910435-88 
Gaseous release of carbon-14: Why the high level waste 


regulations should be changed. 
DE91013580/GAR 155,375 PC A03/MF A01 


CONF-910435-89 
Standard contract's Delivery Commitment Schedule proc- 


ess. 

DE91013713/GAR 156,883 PC A03/MF A01 
CONF-910450-9 

A ofa resolution =— 

FUV telescopes of 

DE91012085/GAR 
CONF-910450-11 

WFOV star tracker camera. 

DE91012776/GAR 
CONF-910456-1 

SPGD: A central power system for space title in French. 

DE91012610/GAR 157,659 PC A03/MF A01 
CONF-910503-2 

Theoretical anal 

238)U, (sup 237)N 

DE9101 1410/GAR 
CONF-910503-12 


ynal on ¢ 
Ip 


with enya wed soft x-ray, EUV and 
—— a 
157,094 PC A03/MF A01 


157,535 PC A03/MF A01 


s of (n,xn) reactions on (sup 235)U, (sup 


p, and (sup 239)Pu for ENDF/B-VI. 
157,208 PC A03/MF A01 





Subgroup 7: Multigroup 


cross section processing. 
DE91012234/GAR 157,230 PC A03/MF A01 
Se, 


Nuclear data needs for the — exploration initiative. 
Deoro1a231 /GAR 157,601 PC A03/MF A01 


CONF-910503-14 
— physics information needed for accelerator driven 


tation of nuclear waste. 
DE91013300/GAR 157,376 PC A03/MF A01 
pa 


jluclear models relevant to evaluation. 
DEsTO1g375/GAR 157,379 PC A03/MF A01 


CONF-910503-16 
Recent advances in utilization of the R-matrix parameters 
ications. 


for reactor 
DE91013406/GAR 156,940 PC A03/MF A01 
CONF-910503-17 


Deuteron breakup mechanism in the intermediate-energy 


region. 

D£91019596/GAR 157,419 PC A03/MF A01 
CONF-910503-20 

New ——- of neutron cross sections for (sup 14)N 


and (sup 1 

DE91013521/GAR 157,416 PC A03/MF A01 
CONF-910505-56 

Progress in light ion fusion. 


DE91012019/GAR 
CONF-910505-57 


Radioactive beams with the HHIRF accelerators. 
DE91012237/GAR 157,231 PC A03/MF A01 


CONF-910505-59 


Correlation plot facility in the SLC control s: 
DE91012390/GAR 157,270 


CONF-910505-60 
Orbit monitoring in the SLC 
DE91012391/GAR 
CONF-910505-61 


Preliminary estimate of the b-factory impedance. 
DE91012392/GAR 157,272 PC A03/MF A01 


gy toe 


lue to synchrotron radiation. 
OF 91012308/GAR 157,273 PC A03/MF A01 


CONF-910505-63 
Accelerator and feedback control simulation using neural 


networks. 
DE91012380/GAR 157,264 PC A03/MF A01 
CONF-910505-64 


Misalignment study of NLC bunch compressor. 
DE91012381/GA\ 157,265 


CONF-910505-65 


lsochronous 180 degree turns for the SLC positron system. 
DE91012382/GAR 157,266 PC A03/MF A01 


CONF-910505-68 
Linac and booster RF systems for a dedicated injector for 


SPEAR. 

DE91012376/GAR 157,260 PC A03/MF A01 
CONF-910505-70 

Use of oe control theory state space formalism for feed- 


back 
DE91012386/GAR 157,269 PC A03/MF A01 
CONF-910505-71 


Simulation of a storage ring free electron laser with a map- 
ping ag gorithm for distribution functions. 
E91012387/GAR 157, "268 PC A03/MF A01 


CONF-910505-72 


100 MW klystron development at SLAC. 
DE91012386/GAR 157,267 PC A03/MF A01 


CONF-910505-73 


Status of the uranium upgrade of ATLAS. 
DE91012474/GAR 157,276 PC A03/MF A01 


CONF-910505-74 
Design and performance of the traveling-wave beam chop- 


per for the SSRL injector. 
157,248 PC A03/MF AO1 


156,783 PC A03/MF A01 


 A03/ MF A01 


157,271 PC A03/MF A01 


PC A03/MF A01 


DE91012329/GAR 
CONF-910505-75 


Final focus test beam project. 
DE91012328/GAR 


CONF-910505-76 


Shielded coherent synchrotron radiation and its possible 
effect in the next linear collider. 
DE91012327/GAR 157,246 PC A03/MF A01 


CONF-910505-77 
Prompt bunch by bunch synchrotron oscillation detection 


via a fast phase measurement. 
DE91012326/GAR 157,245 PC A03/MF A01 
CONF-910505-78 


Modified octupoles for damping coherent instabilities. 
DE91012325/GAR 157,244 PC A03/MF A01 


CONF-910505-79 


Fast thyratron driver. 
DE91012324/GAR 


CONF-910505-80 
2d field solver for periodic structures with special corner 


elements. 
DE91012323/GAR 157,242 PC A03/MF A01 
pat 


s of the Final Focus Test Beam 
Dd 91012322/GAR 157,241 PC A03/MF AO1 


CONF-910505-82 


New method of correcting the trajectory in linacs. 
DE91012321/GAR 157,240 PC A03/MF A01 


CONF-910505-83 


timal, real-time control--colliders. 
DE91012320/GAR 157,239 PC A03/MF A01 


CONF-910505-84 
Strain enhanced electron spin polarization observed in pho- 


toemision from InGaAs. 
DE91012319/GAR 157,157 PC A03/MF A01 
CONF-910505-85 


New final focus system for the SLAC linear collider. 
DE91012318/GAI 157,238 PC A03/MF A01 


CONF-910505-86 


Chromaticity corrections in the SLC final focus system. 
DE91012317/GAR 157,237 PC A03/MF A01 


CONF-910505-87 


Grid scans: A transfer map diagnostic. 
DE91012316/GAR 157,236 PC A03/MF A01 


157,247 PC A03/MF A01 


157,243 PC A03/MF A01 
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CONF-910505-88 
Simulations on pair creation from beam-beam interaction in 
linear colliders. 
DE91012315/GAR 157,235 PC A03/MF A01 
CONF-910505-89 


SLC polarized beam source ultra-high-vacuum desi 
DE91012394/GAR 157,274 PC A03 ME A01 


CONF-910505-90 
High-power radio-frequency binary pulse-compression ex- 
iment at SLAC. 


Bes al 
E91012395/GAR 157,275 PC A03/MF A01 
CONF-910505-91 


SLC’s adaptation of the ALS high performance serial |i 
DE91012377/GAR 157,261 PC A03/MF_ hot 


ee 


of VAX software for a generalized feedback 
DES 012378/GAR 157,262 PC A03/ FAO 


CONF-910505-93 


Saipan at the SLC. 


Recent experience 
DESTOINa/GAR 157,317 PC A03/MF A01 
bays ea mar 


mplectic full-turn maps in a Fourier representa‘ 
Bl '91012912/GAR 157,316 PC A03/ MF A01 


CONF-910505-95 


SLC polarized beam source electron optics design. 
DE91012911/GAR 157,315 PC ‘A03/MF A01 


CONF-910505-96 
Correction of the first order beam transport of the SLC 


Arcs. 
DE91012919/GAR 157,322 PC A03/MF A01 
CONF-910505-97 


Component development for X-band above 100 MW. 
DE91012918/GAR 157,321 PC A03/MF A01 


CONF-910505-98 


Apiary B-Factory separation scheme. 
DE91012917/GAR 157,320 PC A03/MF A01 


CONF-910505-99 


Apiary B Factory lattice design. 
DE91012916/GAR 


CONF-910505-100 


Transverse phase space in the presence of dispersion. 
DE91012915/GAR 157,318 PC A03/MF A01 


CONF-910505-101 


Optimization of an RF driven H(sup Longe ion source. 
DE91012862/GAR ‘57,313 PC A03/MF A01 


CONF-910505-102 


lsochronous lattice for PEP. 
DE91012967/GAR 


CONF-910505-103 
High a a cable and connector experience in the 


er systems at SLAC. 
157,328 PC A03/MF A01 


157,319 PC A03/MF A01 


157,329 PC A03/MF A01 


kic 

DE91012966/GAR 
CONF-910505-104 

Refinement of the Hamilton-Jacobi solution using a second 


canonical transformation. 
DE91012965/GAR 157,327 PC A03/MF A01 
a eae 


conan apron My - bunch-by-bunch feedback for the 


B-fact 
DESO 2968/ anne 157,330 PC A03/MF A01 
CONF-910505-106 


Cell design for Led DARHT linear induction accelerators. 
DE91013050/GAR 157,349 PC A03/MF A01 


CONF-910505-107 
New hon gaaaaay calculation method using orthogonal 


Bey1013045/GAR 157,345 PC A03/MF A01 
CONF-910505-108 


Design of an accelerating cavity for the Superconducting 
Super Collider Low-Energy Booster. 
DI 91013048/GAR 157,347 PC A03/MF A01 


CONF-910505-109 
Optical pumping of the polarized H(sup (minus)) ion source 
MPF. 


5E91013090/GAR 157,337 PC A03/MF A01 
CONF-910505-110 

PSR switchyard kicker system improvements. 

DE91013175/GAR 157,355 PC A03/MF A01 
CONF-910505-111 


co performance of superconducting quadrupole mag- 
lor the new Fermilab low beta insertion. 
DeS1013109/GAR 157,354 PC A03/MF A01 


"eee 12 


r system for the Los Alamos Proton Storage Ring. 
best 1013072/GAR 157,352 PC A03/MF A01 


CONF-910505-113 


Simulation of aa phase space in the SLC. 
DE91013278/GA 157,373 PC A03/MF A01 


CONF-910505-114 


Coupled bunch motion in large size ri 
DE91013279/GAR 157,3. ¢ PC A03/MF A01 


pa cet wd 


igh power cross-field amplifier at X-Band. 
D 91013277/GAR 157,372 PC A03/MF A01 


CONF-910505-116 


Energy feed forward at the SLC 
DE91013275/GAR 


CONF-910505-117 
Proposed injection system for an asymmetric B Factory in 


the PEP tunnel. 
DE91013274/GAR 157,369 PC A03/MF A01 
CONF-910505-118 


pote micron-size beams in collision at the interaction 


of the Stanford Linear Collider. 
Beo1013273/GAR 157,368 PC A03/MF A01 
CONF-910505-119 


= of accelerating structures with large staggered 


ning. 
DE91013272/GAR 157,367 PC A03/MF A01 
CONF-910505-120 


"157,370 PC A03/MF A01 


Multi watt rf sources > linear colliders. 
DE91013271/GA ‘57,366 PC A03/MF AO1 
CONF-910505-121 
Prod drupole correctors for 
the new Low- Beta System for Yor the Tevaton Collider. 
DE91013203/GAR 57,361 PC A03/MF A01 


CONF-910505-122 
ae instability at transition: Stability diagram ap- 
proach. 
DE91013202/GAR 157,360 PC A03/MF A01 
CONF-910505-123 
Comments on the behavior of (alpha)(sub 1) in main injec- 


tor (gamma)(sub t) jump schemes. 
DE91013200/GAR 157,359 PC A03/MF A01 


CONF-910505-124 
Designing high energy accelerators under DOE’s ‘New Cul- 
ture’ for environment and safety: An example, the Fermilab 
150 GeV Main injector proton synchrotron. 
DE91013199/GAR 157,358 PC A03/MF A01 
CONF-910505-125 
Software design for a database driven system for accelera- 


tor magnet measurements. 
157,357 PC A03/MF A01 





9) 
DE91013198/GAR 
CONF-910505-127 
Mechanical design and analysis of the 2D cross-section of 


the SSC collider dipole magnet. 
DE91013196/GAR 157,356 PC A03/MF A01 


CONF-910505-129 
Electron-beam generation, transport, and transverse oscilla- 


tion experiments using the REX injector. 
DE91013041/GAR 157,341 PC A03/MF A01 


CONF-910505-130 
Operation of = optically pumped polarized H(sup (minus)) 


source at LAI . 
DE91013310/GAR 157,377 PC A03/MF A01 
CONF-910505-131 


pp calculation for bunched beams with 3-D ellip- 


soidal s' oe 

DE91014313/ AR 157,378 PC A03/MF A01 
CONF-910505-132 

pe ey Super Collider Low Energy Booster. A 


status report. 

DE91013363/GAR 157,394 PC A03/MF A01 
CONF-910505-133 

Mechanical analysis of beam tube assemblies for SSC di- 

poles during a quench 

DE91013362/GAR 157,393 PC A03/MF A01 
CONF-910505-134 

Indirect phase locking of RF clock to the beam for BNL 


booster BPM system. 
DE91013331/GAR 157,384 PC A03/MF A01 
CONF-910505-135 


Particle amplitude growth due to single or repetitive reso- 


nance crossing. 
DE91013330/GAR 157,383 PC A03/MF A01 
CONF-910505-136 


Fiber optics in the BNL booster radiation environment. 
DE91013329/GAR 157,382 PC A03/MF A01 


CONF-910505-137 
om _— monitoring in the AGS Booster and its trans- 


fer 

5£91013328/GAR 157,381 PC A03/MF A01 
CONF-910505-138 

oe for calculating strong synchrotron tune modulation 


CONF-910505-234 


DE91013358/GAR 
CONF-910505-144 


157,389 PC A03/MF A01 


for 


157,390 PC A03/MF A01 


Quantum variances 

DE91013359/GAR 
CONF-910505-145 

Coil shapes towards pure multipoles in circular regions (a 

numerical ; 

DE91013360/GAR 157,391 PC A03/MF A01 
CONF-910505-146-REV 

ign of the SSC linac. Revision. 

DE91013361/GAR 157,392 PC A03/MF A01 
CONF-910505-148 

Caeane 0, Cate, analysis, and fabrication of vacuum 


vessels for 
DE91013044/GAR 157,344 PC A03/MF A01 
CONF-910505-149 


eae of a 1700-MHz cluster of planar triodes. 
DE91013049/GAR 157, PC A03/MF A01 
CONF-910505-150 

High power Klystrode 

beet 013046/GAR PRC hOaME A A01 
CONF-910505-151 

pe — temperature measurements by a slit diag- 

Dear 01 13047 GAR 157,346 PC A03/MF A01 
CONF-910505-152 

ae geometric tolerancing in accelerator component 

DE91013043/GAR 157,343 PC A03/MF A01 
CONF-910505-155 

Considerations for design of a micropositioner for cryogenic 

accelerators. 

DE91013038/GAR 157,339 PC A03/MF A01 
CONF-910505-156 

Cera Sram ae isd eqngean cet 

‘or 

DE91013042/GAR 157,342 PC A03/MF A01 


men 


of the PHERMEX accelerator. 
be 1013039/GAR 157,340 PC A03/MF A01 


CONF-910505-158 


Copper plating the ground test accelerator RFQ. 
DE91013069/GAR 157,351 PC A03/MF A01 


CONF-910505-161 


with potential for space 
155,027 


Emittance control in linear colliders. 
DE91013606/GAR 157,430 PC A03/MF A01 


CONF-910505-163 


Review of tolerances at the Final Focus Test Beam. 

DE91013604/GAR 157,429 “PC A03/MF A01 
CONF-910505-164 

Magnetic measurements of the 12-pole trim magnets for 
the 200 MeV synchrotron XLS at the National 


Synchrotron Light Source. 
DE91013537/GAR 157,420 PC A03/MF A01 
CONF-910505-167 


Orbits, tunes and chromaticities for the BNL SXLS storage 


ring. 
DE91013532/GAR 157,418 PC A03/MF A01 
CONF-910505-168 
Undulator based synchrotron radiation source in the 5-30 


eV spectral ri . 

DE91013531/GAR 157,417 PC A03/MF A01 
CONF-910505-169 

Diagnostics and data analysis for the ETA-iI linear induction 


accelerator. 
DE91013488/GAR 157,412 PC A03/MF A01 


res Se oh 


vemne bo eet cores for induction accelerators 
peso! 9/GAR 157,413 PC A03/MF A01 
CONF-910505-178 


Chopper driven 11.4-GHz eee rf yo 
DE91013568/GAR A03/MF A01 


CONF-910505-179 
3d and r,z particle simulation of beams for heavy ion fusion: 
WARP code. 


DE91013243/GAR 157,362 PC A03/MF A01 
CONF-910505-180 





of depolarizing resonances in storage rings. 
DE91013937 GAR 157,385 PC A03/MF A01 


CONF-910505-140-REV 
eeemeteten of one-turn maps in SSCTRK using ZLIB. 


Revisio 
DE91013964/GAR 157,395 PC A03/MF A01 
CONF-910505-141 


Dynamic aperture and performance of the SSC low energy 


booster lattice. 
DE91013365/GAR 157,396 PC A03/MF A01 
CONF-910505-142 


Fast kicker requirements for the SSC’s low and medium 


energy boosters. 
DE91013366/GAR 157,397 PC A03/MF A01 
CONF-910505-143 
Physics issues of the ee radiation intercept at the 
Superconducting Super Collider. 


in a beam transport 


line. 
DE91013594/GAR 157,428 PC A03/MF A01 
CONF-910505-199 


State of H(sup (minus)) source development. 
DE91013754/GAR 157,433 PC A03/MF A01 


CONF-910505-200 


Observations of the PSR transverse = 
DE91013647/GAR 157,43 


CONF-910505-210 


Automated vacuum system 
DE91013655/GAR 


yeti cae 


Beam detect a calculation 
DE91013827/GAl 157,434 me agg AOS/ME A ‘A01 
CONF-910505-234 


ASAP: A symbolic algebra package for accelerator design. 


October 15,1991 OR-17 


pe A03/MF A01 


157,432 PC A03/MF A01 
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DE91013865/GAR 
CONF-910505-272 


in studies of SSC coupled cavity linac. 
DE91013967/GAR 157,436 PC A03/MF A01 
CONF-910505-273 
SSC collider _—_ magnet end —oens design 
DE91014140/GAR 157,439 PC A 3/MF A01 
CONF-910505-281 


RHIC Project. 

DE91014036/GAR 
CONF-910505-290 

Fabrication and performance of a new high-gradient trim 

quadrupole for the Fermilab luminosity upgrade. 

DE91014146/GAR 157,440 PC A03/MF A01 

a 
ow power rf system for the ALS Lina 

Destors194/ AR 157,441 PC A03/MF A01 
CONF-910505-298 

Wide band slot-coupled beam sensing electrode for the ad- 


vanced light source. 
DE9101 /GAR 157,442 PC A03/MF A01 


pa ei 


157,435 PC A03/MF A01 


157,438 PC A03/MF A01 


ight ee 4 biosolubilized coals. 


Molecul 
Dee1012904 I 155,143 PC A03/MF A01 
a, 


Donor formation under hydrogen plasma exposure and ion 


i tion. 

DEgIot 1958/GAR 154,634 PC A03/MF A01 
CONF-910559-4 

Effluent testing for the Oak Ridge Mixed Waste Incinerator: 

Emissions test for August 27, 1990. 

DE91013523/GAR 155,373 PC A03/MF A01 
CONF-910559-5 

Molten salt processing of mixed wastes with offgas conden- 


sai J. 
DE91013518/GAR 155,372 PC A03/MF A01 
CONF-910568-1 


Seasonal storage of thermal energy in unsaturated soils: 
Modeling, simulation, and field validation. 
DE91011876/GAR 155,273 PC AG3/MF A01 


CONF-910568-2 


Aonton ications and challenges for thermal energy storage. 
DE91012873/GAR 154,468 PC A03/ 


CONF-910591-2 
Effects of residual stresses on the fracture toughness of 
S. 


Zircaloy-2 tube: 
156,036 PC A03/MF A01 


F A01 


joy: 
DE91012736/GAR 
CONF-910602-19 
a of reinforced-concrete models for use in the 


analysis of extreme loads. 
DE91010108/GAR 155,500 PC A03/MF A01 
a 


wy-Section Steel Technology bony ony fracture issues. 
DES1010140/GAR 5,982 PC A03/MF A01 


CONF-910602-32 
Qualifications of and acceptance criteria for transporting 
I. 


special form radioactive material 
DE91011526/GAR 156,833 PC A03/MF A01 
CONF-910602-34 


Plastic oo of a circular rod subjected to sinusoidal 


thermal cy +3 

Degto1 1845) AR 155,986 PC A03/MF A01 
CONF-910602-35 

Seismic response characteristics of full-size buildings with 


base isolation system. 
DE91011833/GAR 156,901 PC A03/MF A01 
CONF-910602-36 


Observations on the structural design and analysis of a 


piping system. 
DE91011834/GAR 156,928 PC A03/MF A01 
CONF-910602-42 


Te structural response in pressurized environments: 
1, Instrumentation techniques. 
be91612654/GAR 156,984 PC A03/MF A01 
CONF-910602-43 
—_ to justify life extension of older nuclear piping sys- 


DE91013220/GAR 156,844 PC A03/MF A01 
CONF-910602-45 

Evaluation of a: 4 of cast stainiess steel components. 

DE91014013/GA 156,001 PC A03/MF A01 
CONF-910608-3 


Effect of size and geometry on levitation force measure- 
=. mone to cog and hig! 


DEO101 9101 Ba7B/GAR 


7 ae 


0 GHz ECH system for Dill-D. 
beo1018238/ GAR 
CONF-910613-1 
Testing frequencies of safety related pumps and valves: 
PSA perspectives vs United States industry codes. 
DE91012814/GAR 156,838 PC A03/MF A01 


CONF-910615-2 


Fabrication, ~ cc and tritium recovery from solid 
breeder materials. 
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156,021 PC A03/MF A01 


157,122 PC A03/MF A01 


DE91012478/GAR 
CONF-910617-2 
Boundary lubrication of ceramic materials by soft metallic 


coating and synthetic oil. 
DE91014017/GAR 156,006 PC A03/MF A01 
CONF-910623-1 
Measurement accuracy of macroscopic quantum circuits 
rt- Josephson junction arrays. 
DE91012651/GAR 158,023 PC A03/MF A01 


CONF-910624-1 
Near crack tip transverse strain effects estimated with a 


large strain hollow cylinder analogy. 
DE91012072/GAR 156,059 PC A03/MF A01 


CONF-910624-2 
Effects of os py size and loading rate on the transition be- 


havior of a DCI alloy 
DE91012015/GAR” 155,990 PC A03/MF A01 
CONF-910640-3 


ae! ——_ of an underdetermined, ae. ae prob- 
applied to an x-ray absorption spectro 
(5E01014008/GAR 157,415 PC Al A0g/MF A01 


CONF-910654-1 
Hydrocode development on the nCUBE and the connection 


machine hypercubes. 
157,053 PC A03/MF A01 


156,788 PC A03/MF A01 


DE91012825/GAR 
CONF-910654-2 

Response of the pol 

polyethylene ano pe 

and release from 0.3 102 

DE91012867/GAR 


CONF-910659-14 


New approaches to urban-scale transportation emissions 

modeling under a new Clean Air Act. 

DE91011838/GAR 158,364 PC A03/MF A01 
CONF-910659-19 

Evaluation of environmentally acceptable coal combustion 

technology to increase coal use at CONUS Air Force Base. 

DE91012518/GAR 156,450 PC A03/MF A01 
CONF-910659-20 

Plastic Media Blasting (PMB) waste treatment technology. 

DE91012502/GAR 155,510 PC A03/MF A01 
CONF-910659-21 

po. a in the transporting of hazardous materials 


and 
5E01013240/GAR 155,536 PC A03/MF A01 
CONF-910659-26 
Stochastic model for estimating personal exposures in con- 
taminated buildings at Superfund sites. 
DE91014019/GAl 155,423 PC A03/MF A01 


CONF-910704-1 


Codes vs marketing: How far have they advanced home 

construction practices in the Pacific Northwest. 

DE91012229/GAR 155,090 PC A03/MF A01 
CONF-910706-1-REV 

High-temperature fluorination studies of U, Np, Pu and Am. 


Revision. 
154,584 PC A03/MF A01 


ers KEL-F, - sulfone, high density 
methyimethacy late to shock loading 


* 56,064 PC A03/MF A01 


ision. 
DE91011088/GAR 
CONF-910706-2 


Electronic structure of organometallic complexes of the f 
elements XXVIII. Interpretation of the optical and magneto- 
chemical data of a cyclohexylisocyanide adduct derived 
from er ry 5)-cyclopentadienyl)-samarium(I!). 

DE91012294/GAR 154,637 PC A03/MF A01 


CONF-910714-11 


On-line process failure diagnosis: The necessity and a com- 
Pa arative review of the methodologies. 
E91011718/GAR 156,835 PC A03/MF A01 


CONF-910728-13 


Predicting permeability and electrical conductivity of sedi- 
mentary rocks from microgeometry. 
DE91011882/GAR 156,675 PC A03/MF A01 


CONF-910731-2-REV.1 
Multiaxial failure characterization of composites. Revision 1. 
DE91011925/GAR 155,939 PC A03/MF A01 
CONF-910731-3 


Finite-strain-invariant failure criterion for composites. 
DE91011924/GAR 155,938 PC A03/MF A01 


CONF-910739-13 
— ee Ss of molten-corium-induced failure of drain pipes in 


2 containments. 
DeStO1 1365/GAR 156,898 PC A03/MF A01 
CONF-910739-14 


Pressure drop and heat transfer for aa fluted tubes in- 
cluding validation of the role of transitio! 
DE91012242/GAR 157, 047 PC A03/MF A01 


CONF-910739-15 
Sponge ball cleaning of particulate fouling in enhanced 


tubes. 
DE91012729/GAR 155,074 PC A03/MF A01 
CONF-910801-1 
Preparation of ionic 
batteries. 
DE91012008/GAR 
CONF-910801-2 
Durability of polymeric materials used in zinc/bromine flow 
batt 


eries. 
DE91012864/GAR 156,063 PC A03/MF A01 





for zinc/bromine storage 


155,070 PC A03/MF A01 


CONF-910802-1 


pa ed re ted film eames techno! 
DE91002136/GAR 15,324 


CONF-910808-1 
— temperature solution annealing as an |ASCC mitigation 


lechnique. 
DE9101220/GAR 155,991 PC A03/MF A01 
CONF-910809-1 
Hot dry rock heat mining: An alternative energy progress 
rt 


r 3 

DE91011393/GAR 155,245 PC A03/MF A01 
CONF-910812-1 

Nitrogen and boron-containing polymers as precursors of 


ceramic materials. 

DE91008890/GAR 155,852 PC A03/MF A01 
CONF-910812-2-EXTD.ABST 

Ec re ical risk of aquatic habitat ‘shore rc 

DE91012050/GAR 673 PC A03/MF A01 
CONF-910812-3 


Melamine-formaldehyde aerogels. 
DE91012084/GAR 154,576 PC A03/MF A01 
CONF-910817-1 
jecten tore for evaluating the response of spent fuel sub- 
jected to Lory transportation accidents. 
DE91008 156,819 PC A03/MF A01 


CONF-910817-2 
Pressure-surge ae methods in fluid-conveying piping. 


Review and analysis. 
DE91008814/GAR 156,895 PC A03/MF A01 
CONF-910817-3 
Comparisons of irradiation-induced shifts in fracture tough- 
jew Henna arrest toughness, and Charpy impact energy in 


per welds. 
5 DiOCeaat/GARi 156,896 PC A03/MF A01 
CONF-910817-4 


Analysis of bellows expansion joints in containment build- 


ings. 

D£91009037/GAR 156,820 PC A03/MF A01 
CONF-910817-5 

Experiments to determine the leakage behavior of pres- 


sure-unseatin — hatches. 
DE91009190/G. 156,821 PC A03/MF A01 


CONF-910817-6 
Prediction of high level vibration test results by use of avail- 
able inelastic analysis techniques. 
DE91009437/GA 156,897 PC A03/MF A01 
CONF-910817-7 
Seismic fragility evaluation of unreinforced masonry walls. 
DE91009465/GAR 156,822 PC A03/MF A01 
CONF-910817-8 


Comparison of pre-test analyses with the Sizewell-B 1:10 
scale prestressed concrete containment test. 
DE91009548/GAR 156,823 PC A03/MF A01 


CONF-910817-9 


—— mechanics assessment of PWR vessel integrity in- 
corporating dynamic crack arrest data above 220 


MPa(radical)m. 

DE91009916/GAR 156,826 PC A03/MF A01 
CONF-910817-10 

Applications of a 2-D movi ng finite element formulation to 

elastic/viscoplastic dynamic fracture analysis. 

DE91009930/GAR 157,179 PC A03/MF A01 
CONF-910817-11 

Assessment of ductile fracture sane based on ap- 

lications to large-scale experiments. 
1E91009920/GAR 156,827 PC A03/MF A01 

CONF-910817-12-PT.1 

Rate (time)-dependent mechanical behavior of modified 

9Cr-1Mo steel: 1, Experiments at 538 degrees C. 

DE91011097/GAR 158,983 PC A03/MF A01 
CONF-910817-13-PT.2 

Rate recount mechanical behavior of modified 

9Cr-1Mo steel -- 2. isothermal — at 538 degree C. 

DE91011100/GAR 155,984 PC A03/MF A01 
CONF-910831-1 

Analysis of procedure modification as a corrective action. 

DE91007266/GAR 156,894 PC A03/MF A01 
CONF-910831-2 

Fire performance of aged electrical cables. 

DE91012650/GAR 156,836 PC A03/MF A01 
CONF-910842-1 

New aor, Sessa Standards facility at Sandia National 


Laborat 

DE91011223/GAR 155,767 PC A03/MF A01 
CONF-910844-1 

Effects of different sources of occupational oo on affec- 

tive, motivational, and ee outcom 

DE91005935/GAR 56,302 PC. ‘A03/MF A01 
CONF-910846-1 

Genetic manipulation of acidophilic bacteria which are po- 

tentially applicable in coal beneficiation. 

DE91006141/GAR 158,151 PC A03/MF A01 
CONF-910846-2 


Volatile organic cc ids i inated soils: The 
nature and validity of the snaampement proc: 
DE91011368/GAR 155,715 PC A A03/MF A01 


oe A03/ME A01 
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CONF-910847-1 
Attitude control of a spinning rocket via thrust vectoring. 


DE91006267/GAR 157,534 PC A03/MF A01 
CONF-910853-1 
eo electric field exposure levels through radio fre- 


Bes 1007194/GRR 156,283 PC A03/MF A01 
CONF-910854-1 
Growth mechanisms of CVD diamond films determined by a 


novel TEM technique. 

DE91011095/GAI 156,019 PC A03/MF A01 
CONF-910854-2 

Mechanical properties of diamond and diamond-like films. 

DE91011373/GAR 156,027 PC A03/MF A01 
CONF-910858-1 


lit-join and message passing programming models on the 


B 5 

DE91008067/GAR 154,916 PC A03/MF A01 
CONF-910858-2 

Simulation results for a scalable coherent cache system 


with incomplete directory state. 
DE91008066/GAR 154,863 PC A03/MF A01 
CONF-910859-1 
Limitations to the method of power spectrum analysis: Non- 
a” biased estimators, and weak convergence to 


ality. 

DE91008583/GAR 156,142 PC A03/MF A01 
CONF-910861-1 

PC based frequency domain LV processor. 

DE91009056/GAR 154,228 PC A03/MF A01 
CONF-910863-1 

Numerical approach for modelling cavitating f 

DE91009178/GAR 157,045 
CONF-910870-1 

Radiation-induced segregation in austenitic stainless steels. 

DE91009912/GAR 156,010 PC A03/MF A01 
CONF-910870-2 

Application of electron energy loss spectroscopy to mi- 

croanalysis of irradiated stainless steels. 

DE91009913/GAR 155,981 PC A03/MF A01 


CONF-910870-3 
Correcting channeling and diffraction effects in quantitative 


REELS surface microanalysis. 
DE91009924/GAR 154,628 PC A03/MF A01 


CONF-910870-4 

pte REM im mo ory of surface processes on ceramic bulk 

'Stals from 300 to 1670 K in a conventional TEM. 

D '91009923/GAR 155,853 PC A03/MF A01 
CONF-910870-6 

Diffraction bey «5 of phonon scattered electrons. 

DE91010144/GAR 157,148 PC A03/MF A01 
CONF-910870-7 

Materials science applications of a 120 kV FEG TEM/ 


STEM: Triskaidekaphilia. 

DE91010136/GAR 156,081 PC A03/MF A01 
CONF-910870-8 

Annealing effects on the microstructure of titanium electri- 

cal contacts on diamond films. 

DE91010150/GAR 157,149 PC A03/MF A01 
CONF-910870-10 

Quantitative analysis of oxygen si 

domain boundaries in aluminum nitri 

DE91010869/GAR 155,856 PC A03/MF A01 
CONF-910870-11 

Thin film x-ray quantitation: New insights with the aid of 


Monte Carlo calculations. 
DE91010853/GAR 154,556 PC A03/MF A01 
CONF-910870-12 
Spatial lution of x-ray micrc 
DE91011949/GAR 
CONF-910870-14 
X-ray spatial resolution at intermediate voltages: an assess- 
ment by massively parallel Monte Carlo electron trajectory 


simulation. 

DE91012018/GAR 157,153 PC A03/MF A01 
CONF-910871-1 

Dynamic —— effects in modeling and control of hard 


contact motion of a manipulator. 
DE91010393/GAR 155,826 PC A03/MF A01 


geet 
igh resolution electron ———; of grain boundaries. 

He 91010593/GAR 55,855 PC A03/MF A01 
CONF-910872-2 

Cross-sectional TEM specimen prep 

metal multi-layered films. 

DE91011117/GAR 
CONF-910872-3 


Electron pret oa of thick 304 SS-copper multilayers. 
DE91011116/GA 155,985 PC A03/MF A01 


CONF-910872-4 
Controlled dispersion parallel wavelength x-ray spectrome- 


ter for electron microscopy. 
DE91012011/GAR 154,635 PC A03/MF A01 
CONF-910872-6 
X-ray spatial resolution at intermediate voltages: an assess- 
ment by massively parallel Monte Carlo electron trajectory 
simulation. 


lows. 
A03/MF A01 


regation on inversion 


a" 


in thin foils. 
154,559 PC A03/MF AO1 








ion of free 


155,936 PC A03/MF A01 


DE91012018/GAR 
eh oo 

Structure of icosahedral borides by Raman spectr 

DE91010872/GAR 155,857 PC A03/MF A01 
CONF-910888-1 

Sol-gel kinetics by NMR. 

DE91011500/GAR 
CONF-8506152 

CEBAF/SURA 1985 Summer Workshop. P 

DE91012043/GAR 157,218 PC Az. A24. 
CONF-8509147-28-TRANS 

Dissolution of plutonium dioxide in nitric acid medium by 

prereset silver(I). (Dissolution du bioxyde de a4 


milieu nitrique par |’argent(|!) a ). 
DES101 1341/GAR oe 64, 632 A03/MF A01 


CONF-8807215-1 
Status and applications of new . technol 
DE91011888/GAR 55.597 PC OS ME A01 

CONF-8811259-1 
Numerical bifurcation analysis and parallel processii 
DE89017908/GAR 154,914 Pe ‘A03/MiF A01 

CONF-8903258 
pr me ment tnd methode des A eps finis en ther- 

et du 
My ‘ogiciel TRIO-EF. (Devel 
method in the thermal field. 


and radiation ai 
DE91740657/GAI 


CONF-8904280-1 
Second class currents in the mu (sup (minus))-capture by 


polarized light nuclei. 
157,205 PC A03/MF A01 


157,153 PC A03/MF A01 


155,860 PC A03/MF A01 


IF AOS 





nt of the finite element 
RIO-EF software for thermal 


157,063 PC A03/MF A01 


DE90000718/GAR 
CONF-8904399 


Systeme d’aide a la conception dans le domaine des traite- 
ments de surface. (System for supporting conception in the 


field of surface treatments). 
DE91740658/GAR 155,904 PC A03/MF A01 
CONF-8905232-1 
KAON physics. 
DE90001191/GAR 
CONF-8906112 
Proceedings of the seventh symposium on energy engi- 
neering sciences: Nonlinear mechanics and mechanical 


systems. 

DE90000872/GAR 155,346 PC A11/MF A02 
CONF-8906232-1 

Some questions of using the algebraic codi 

construction of special-purpose processors in 

physics spectrometers. 

DE90000714/GAR 
CONF-8906382 

Nuclear physics on a hypersphere. 

DE91740753/GAR 157,487 PC A03/MF A01 

Thermodynamical description of excited nuclei. 

DE91740754/GAR 157,488 PC A03/MF A01 
CONF-8906405-1 

Effect of failures and repairs on multiple cell production 


lines. 
155,812 PC A03/MF A01 


157,206 PC A03/MF A01 


theory for 
igh energy 


157,204 PC A03/MF A01 


DES 790791/GAR 
CONF-8907152-1 


Shock compression studies of condensed matte’ 
DE90001058/GAR 154,625 PC ‘A03/MF A01 


CONF-8908 150-2 
Atomic weight and isotopic composition of boron and their 


variation in nature. 
DE89017834/GAR 154,624 PC A03/MF A0O1 
CONF-8908 158-2 


Simulation of mechanical deformation via nonequilibrium 


molecular dynamics. 
DE90000828/GAR 157,178 PC A03/MF A01 
CONF-8909128-4 


Biofouling and corrosion research for marine heat i) 


CONF-9007 180-2 


DE91740747/GAR —_ 013 PC A06/MF A01 
Les techi de 


silicium sur isolant 
S.O.1.: etat de l'art et (Integrated circuits of 
silicon on insulator S.O.I. wedges State of the art and 
perspectives). 
DE91740758/GAR 156,014 PC A03/MF A01 
ag estan a 
ise of Serre y for facility - — building energy analy- 
~ ¢ by the U.S. Department of Energy Federal Energy Man- 
a Program. 
DE91011805/GAR 155,088 PC A03/MF A01 
CONF-8910192-11 
Probabilistic evaluation of main coolant pipe break indir 
induced by earthquakes: Savannah River Project L and 
DE90001374/GAR 156,893 PC A03/MF A01 
CONF-8910192-14 
N Reactor external 
DE900011 38/GAR 
CONF-8910227 
Emission of Be, C and O isotopes in (sup 235)U (n(sub th), 


DE91 740652/GAR 157,478 PC A03/MF A01 
CONF-8910523-1 
Pome pa goeg determined growth kinetics of primary lung 


in the dog. 

DEOTO1 2737/GAR 156,168 PC A03/MF A01 
CONF-8910532-1 

Conversione di Comer) ee ee 3S 

tribuzione a media tensione tori a velocita’ 

variabile ad ampio spettro. (NEL ftaly) variable — 

wind turbines: Power conversion for medium voltage feed- 

D251 790789/GAR 155,289 PC A03/MF A01 
CONF-9001142 

Tech transfer of nuclear hniq and i} 

control systems in the mineral i R of < advi- 


industry. 
sory group held in Bombay, 15-19 January 1990. 
Dee era 1e2/GAR 156,681 PC A07/MF A01 
CONF-9002163-2 


ilistic risk assessment. 
156,817 PC A03/MF A01 








metabolism. 
154,672 PC A04/MF A01 


DE91013684/GAR 
CONF-9003275-1 

Riduzione catalitica selettiva degli N NOx nei fumi emessi 

py a centrali t catalytic reduction 

Be91790767/GRR ena 155,988 PC A03/MF A01 
CONF-9004 189-3 

ALPAL: A too! to generate simulation codes from natural 


descriptions. 
DE91011918/GAR 154,917 PC A03/MF A01 
CONF-9004264 


Mass measurements of exotic ~— 
DE91732834/GAR 157,462 PC A03/MF A01 


CONF-9004305-1 


Removal of soluble toxic metals from water. 
DE91012536/GAR 155,675 PC A03/MF A01 


CONF-9005 159-3 
No-migration variance petition for the Waste Isolation Pilot 


jant. 
DE91011478/GAR 155,504 PC A03/MF A01 
CONF-9005324-1 
ares neutral hydrogen measurements in TFTR 


using Pd-MOS microsen 
DE91013455/GAR 157,126 PC A03/MF A01 
CONF-9005350 


Proceedi of the 1990 oil heat technology conference 


and work: , 
DE91012127/GAR 155,298 PC A11/MF A02 
CONF-9005359-SUMM 








ers. 
DE90001432/GAR 155,268 PC A03/MF A01 
CONF-8909144 
Materials evaluation and inspection: New methods, materi- 


als and dimensions. 
DE91012304/GAR 155,821 PC A07/MF A01 
CONF-8909163-ABSTS 


5th —— on containment of underground nuclear ex- 


plosio 
BeEs901: 7760/GAR 156,805 PC A03/MF A01 
CONF-8909 182-3 


Detonation chemistry studies of energetic materials using 


laboratory scale samples. 
DE90000536/GAR 157,006 PC A04/MF A01 
CONF-8909219-2 
Comparative analysis of 
quirements. 
DE90001765/GAR 


CONF-8909231-1 
Graphics tool to aid in the generation of parallel FORTRAN 


programs. 
5E90001429/GAR 154,915 PC A03/MF A01 
CONF-8909345 


Structures a effet de champ de type MOS en irradiation: 
effet de la dose de of: MOS field 
effect structures effect of the radiation dose). 


fuel inf re- 





155,149 PC A03/MF A01 





genes and other components of genomic 


structure. Workshop r 

DE91013393/GAR 156,189 PC A03/MF A01 
CONF-9006 176-17 

1 MHz chopper for injection into the TRIUMF KAON facto- 


BE91012148/GAR 157,226 PC A03/MF A01 
CONF-9006220-7 
Biochemical mechanisms and clusters of damage for high- 


LET radiation. 
DE91012335/GAR 156,285 PC A03/MF A01 
CONF-9006220-8 


Ground-based measurements of galactic cosmic ray frag- 


mentation in shielding. 

DE91012336/GAR 157,250 PC A03/MF A01 
CONF-9006333-1 

Methodo! to d ine the dy ic config 


reconfigi manipulator. 
DE91010732/GAR 155,827 PC A03/MF A01 
CONF-9006338-1 


Electronic high frequency fluorescent ballasts (past, present 


and future). 
DE91011887/GAR 155,296 PC A03/MF A01 
CONF-9007 180-2 


Nonminimal t(bar t) models of composite 
DE91011900/GAR Hor 


ion of a 





bosons. 
A03/ ME AO1 
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CONF-9007 193-2 
Weak scale supersymme' 
DE91012341/GAR - 
CONF-9007207-1 
Linear electromechanical effect in a polymeric ferroelectric 


—_ crystal. 
91010128/GAR 154,669 PC A03/MF A01 
CONF-9007211-1 


DE91012808/GAR 
CONF-9008 139-4 
United States Department of Energy solar receiver technol- 


Beo1012663/GAR 155,329 PC A03/MF A01 
CONF-9008 139-5 
neration central receiver technol 
DE91012865/GAR 155,330 
CONF-9008187-SUMM 
pe sense of crystalline interfaces by advanced elec- 


tron mi . Summary. 
156,084 PC A04/MF A01 


157,252 PC A03/MF A01 


| metals removal from solids. 
155,677 PC A0Q3/MF A01 





comparison. 
A03/MF A01 


DE91011883/ AR 
CONF-9009 107-7 
Variations in gear fatigue life for different wind turbine brak- 


251002161 /GAR 155,271 PC A03/MF A01 
CONF-9009177-2 
pe ema of a mathematical model for calculating dose 


internal uranium. 
Des1012810/GAR 156,289 PC A03/MF A01 
CONF-900938 1-1 


Assessment of the lifetime of Faraday shield elements. 
DE91012228/GAR 56,784 PC A03/MF A01 
CONF-9009382-1 


Energy dissipation in chemical reactions on ultrafast times- 


DE91012342/GAR 154,638 PC A03/MF A01 
CONF-9009383-1 

Some new approaches to semiclassical and quantum tran- 

sition state theory. 

DE91012345/GAR 154,639 PC A03/MF A01 
CONF-9010138-4 

Microbially influenced corrosion of stainless steels in nucle- 


ar power plants. 

DE91013215/GAR 156,011 PC A03/MF A01 
CONF-9010168-2 

Consideration in GIS insulation coordination. 

DE91790768/GAR 155,082 PC A03/MF A01 
CONF-9010168-3 

Gas-insulated substations (GIS): Research on diagnostic 


methods. 

DE91790769/GAR 155,038 PC A03/MF A01 
CONF-9010168-4 

Gas insulated substation for MV systems: Characteristics of 

SF/sub 6/ metal-enclosed switchgear. 

DE91790770/GAR 155,083 PC A03/MF A01 
CONF-9010185-27 

TMI-2 Vessel Investigation Project (VIP) Metallurgical Pro- 


ram. 

Be91010572/GAR 156,828 PC A03/MF A01 
CONF-9010185-29 

International comparison of staffing regulations and prac- 


tice: Prelimina - 

DESIO1 1800/GAR 156,900 PC A03/MF A01 
CONF-9010193 

Proceedings of the annual automotive technology develop- 

ment contractors’ coordination meeting. 

DE91013326/GAR 154,739 PC A20/MF A03 
CONF-9010212-42 

Software methodologies for the SSC. 

DE91012333/GAR 157,249 PC A03/MF A01 
CONF-9010220-29 


Si(Li) detectors with thin dead layers for low energy x-ray 
detection. 


DE91011875/GAR 157,211 PC A03/MF A01 
CONF-9010232-3 

Localized waves in complex environments. 

DE91011934/GAR 157,215 PC A03/MF A01 
CONF-9010243-19 


Pulsed neutron sources at KAON. 

DE91012146/GAR 157,224 
CONF-9010243-20 

Simultaneous pulsed/integral neutron facili 

DE91012145/GAR 157,223 
CONF-9010247-3 

Impact of a reduced nuclear weapons stockpile on strategic 


stability. 

DE91013304/GAR 156,532 PC A03/MF A01 
CONF-9010247-4 

Py Eee and _ constraints: Modeling Phase- 


1 defe agement: 
DE91013305 GAR 156,321 PC A03/MF A01 
CONF-9010260-2 
ge health and safety issues associated with the 
manufacture and use of II-VI photovoltaic devices. 
DE91013971 /GAR 155,422 PC A03/MF A01 
CONF-9010264-10 


Weak decay of hyperons and hypernuclei. 


OR-20 VOL. 91, No. 20 


PC A03/MF A01 


optimization. 
A03/MF A01 


DE91012278/GAR 
CONF-9010267-5 

High-frequency Schottky detector for use in the Tevatron. 

DE91012354/GAR 157,256 PC A03/MF A01 
CONF-9010270-4-REV 

Low intensity beam extraction at the SSC. Revision. 

DE91012556/GAR 157,285 PC A03/MF A01 
CONF-9010270-5 

Recent non-linear dynamics studies for the SSC. 

DE91013553/GAR 57,425 PC A03/MF A01 
CONF-9010360-SUMM 

US Nuclear Data Network. Summ 

DE91011970/GAR 
CONF-9010364-1 

— with material properties of acoustic emission pro- 

durin: my point machining. 

DE91011913/GAR 155,987 PC A03/MF A01 
CONF-9010365-1 

yn mg systems as luminaries of varying candlepower 


distributios 

DE91012351 /GAR 154,467 PC A03/MF A01 
CONF-9010366-1 

Role of new wood energy crops in mitigation of fossil CO2 


emissions. 

DE91012543/GAR 158,366 PC A03/MF A01 
CONF-9011127-19 

High-Q plasmas in the TFTR tokamak. 

DE91012312/GAR 157,112 PC A03/MF A01 
CONF-9011136-5 

Preliminary performance of the LBL AECR. 

DE91012356/GAR 157,257 PC A03/MF A01 

CONF-9011207-1 


Evaluation of nickel-aluminum coatings fabricated with the 


plasma-spray process. 

DE91013208/GAR 155,903 PC A03/MF A01 
CONF-9101101-1 

Quantized planes and multiparameter deformations of Hei- 


senberg and Gi(N) algebras. 
DE91012481/GAR 157,278 PC A03/MF A01 


CONF-9102106-2 
> aaa of multiple stream pulsed jet combustion sys- 


5£91012998/GAR 157,049 PC A03/MF A01 
CONF-9102109-2 
Enhancing atom densities in solid hydrogen by isotopic sub- 


Stitution. 

DE9101 1189/GAR 154,631 PC A03/MF A01 
CONF-9102110 

Energy and the environment in the Asia-Pacific Region: 

Planning for an uncertain future. ee, 

DE91012407/GAR 155,124 PC A25/MF A04 
CONF-9102117-1 

Ezekiel graphs. 

DE91012656/GAR 
CONF-9103105 

Geothermal partnership: Industry, utilities, and government 

meeting the challenges of the 90’s. Proceedings. 

DE91013163/GAR 155,251 PC A10/MF A02 
CONF-9103109-VOL.1 

SOLTECH 91: Proceedings. Volume 1. 

DE91002163/GAR 155,327 PC A14/MF A02 
CONF-9103109-VOL.2 

SOLTECH 91: Proceedings. Volume 2 

DE91013767/GAR 155,931 
CONF-9103119-1 

Hyperon radiative decays, the alpha parameter of Sigma 

(sup + ) yields p _ first results from Fermilab E761. 

DE91012859/GA! 157,310 PC A03/MF A01 
CONF-9103134-4 

pene = 4 transmission ion microscopy —. a new tech- 

ms for density mapping of microstructure: 
DE91011917/GAR 154,320 PC A03/MF A01 


CONF-9103146-3 
Advanced Light Source: A new tool for research in atomic 


and molecular s -_ 

DE91012860/GA' 157,311 PC A03/MF A01 
CONF-9103146-4 

——— focusing and ‘path’ interference of autoionizing 

lectrons produced in 10 keV He(sup + ) + He collisions. 

Beoto1se49/GAR 157,363 PC A03/MF A01 
CONF-9103168-1 

New high resolution neutron powder diffractometer at the 

Brookhaven High Flux Beam Reactor. 

DE91012076/GA 157,154 PC A03/MF A01 
CONF-9103169-1 

Analysis of plutonium and uranium volatilities from mixed 

wastes in the molten salt processor. 

DE91012030/GAR 156,860 PC A03/MF A01 
CONF-9103171-1 

Astrotech 21 optics Materials and Structures workin 

DE91012086/GAR 1 
CONF-9103172-1 


157,233. PC A03/MF A01 


mary. 
157,216 PC A07/MF A01 


156,100 PC A03/MF A01 


PC A15/MF A02 


roup. 
56,086 PC A03/MF A01 


— 





it machines as an alignment tool. 
157,263 PC A03/MF A01 


Cc ’asu 
DE91012379/GAR 
CONF-9103172-2 


Close-range g apping 
using multi- Aap stereo restitution software. 


of trench walls 





DE91013105/GAR 
CONF-9103173-1 


Physics possibilities at LHC/SSC. 
DE91012861/GAR 157,312 PC A03/MF A01 


CONF-9103175-SUMM 


Wright-Patterson Air Force Base PCB inventory, assess- 
ment, and cleanup project summary. 
DE91012731/GAR 155,719 PC A03/MF A01 


CONF-9103178-1 
Envirc tal ce and toxicity of dimethyl malo- 


nate and meth’ poe 
DE91012775/GAR 155,368 PC A03/MF A01 
CONF-9104 106-6 


Assessment of SMES benefits in electric utility applications. 
DE91013712/GAR 155,076 PC A03/MF A01 


CONF-9104111-2 


Nondestructive testing standards bey the ASME code. 
DE91012643/GAR 156,905 PC A03/MF A01 


CONF-9104125-1 


Effect of winds in reducing sub-slab radon concentrations 
under houses laid over gravel beds. 
DE91012614/GAR 155,472 PC A03/MF A01 


ep an 


Accelerated learning approaches for maintenance training. 
DE91012732/GAR 156, PC A03/MF A01 


CONF-9104140-1 
Beyond the market: Recent regulatory responses to the ex- 


ternalities of energy production. 
DE91012514/GA 155,125 PC A03/MF A01 
CONF-9104140-2 


NEPA and the Endangered Species Act: Complementary 


approaches or — excess. 
DI 91014239/ GA 155,730 PC A03/MF A01 


CONF-9104140-3 


Evaluation of impacts on wetlands: do NEPA analyses inte- 
= wetland protection requirements. 
1E91014220/GAR 155, 729 PC A03/MF A01 


CONF-9104158-2 


Choosing processor array configuration by performance 
modeling for a highly parallel _— al eae algorithm. 
DE91012486/GAI 18 PC A03/MF A01 


CONF-9104158-3 


Searching for consensus patterns on a hypercul 
DE91013233/GAR 156,187 PC ‘n03/MF A01 


ae ert 


is of US aw for —— of spent nuclear fuel. 
DEsIOIZS ISOM 56,866 PC A04/MF A01 


CONF-9104164-3 


Modal study of refractive effects on x-ray laser coherence. 
DE91012083/GAR 157,093 PC A03/MF A01 


CONF-9104164-5 
oe oe. “ad high irradiance exawatt/cm(sup 2) sub- 


second lase' 
157,414 PC A03/MF A01 


156,593 PC A03/MF A01 





5E91013497/GAR 
CONF-9104 186-2 


Building energy codes and standards: A compliment to 
mand-side management programs. 
DE91012821/GAR 155,304 PC A03/MF A01 


CONF-9104187-3 
Plasma transport in a new cathodic arc ion source, theory 


and experiment. 
DE91011511/GAR 155,896 PC A03/MF A01 
CONF-9104190-2 


Communicating with public and scientific audiences: Are 
they really any different. 
DE91012822/GAR 


CONF-9104192-5 


Laser ejection of Ag(sup + ) ions from a roughened silver 
surface: role of the surface plasmon. 
DE91012945/GAR 157,324 PC A03/MF A01 


CONF-9104192-7 
Desorption of large organic molecules by laser-induced 


plasmon excitation. 
Be9101341 5/GAR 154,649 PC A03/MF A01 
CONF-9104192-8 


Evaporation as a diagnostic test for hydrodynamic cooling 
of laser-ablated clusters. 
157,411. PC A03/MF A01 


155,721 PC A03/MF A01 


DE91013416/GAR 
CONF-9104201-1 

X-ray microimaging of elemental composition and micros- 

tructure for materials science. Workshop on application of 

synchrotron radiation to chemical ree science, held 

in Argonne, IL (USA) on 22-23 Apr 19: 

DE91012052/GAR 156, 085 PC A03/MF A01 
CONF-9104203-2 


Reflection mask technology for soft x-ray projection lithog- 


raphy. 

DE91012561/GAR 155,053 PC A03/MF A01 
CONF-9104203-3 

Devel it of | ti 

tion lithography. 

DE91013167/GAR 
CONF-9104203-4 

X-ray production 

produced plasmas. 





optical systems for XUV projec- 
155,055 PC A03/MF A01 





fficiency at 130 Ang from laser 
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DE91013251/GAR 
CONF-9104206-3 

Perspective on plating for precision finishing. 

DE91011927/GAR ee 155,897 Bo A03/MF A01 
CONF-9104209-2 

Example of system integration for RCRA policy anal 

DE91012540/GAR 155,511 PC A03/ 
CONF-9104210-5 

KrF amplifier design issues and application to ICF system 

design. 

DE91013314/GAR 156,799 PC A03/MF A01 
CONF-9104215-2 

noe nly waste remediation: A new application for in situ vitri- 


DE91012773/GAR 155,519 PC A03/MF A01 
CONF-9104227-2 


pane: on induced rock motion modeling including gas pres- 


DE91012010/GAR 156,676 PC A03/MF A01 
CONF-9104231-2 

X-ray fiducial foils. 

DE91011193/GAR 
CONF-9104232-1 

Air combat environment test and evaluation facility and the 

development of the offensive sensors laboratory. 

DE91011398/GAR 157,007 PC A03/MF A01 
CONF-9104234-1 

Superconducting bolometers: High-(Tc) and low-(Tc). 

DE91011830/GAR 155,034 PC A03/MF A01 
CONF-9104234-3 

Growth of high (Tc) superconducting thin films for micro- 


wave applications. 
157,150 PC A03/MF A01 


157,364 PC A03/MF A01 


F A01 


156,782 PC A03/MF A01 


DE91011436/GAR 
CONF-9104236-1 

Quantitative modeling of the point defect structures of Fe- 

MgO and MgSiO3 perovskite. 

DE91011405/GAR 158,859 PC A03/MF A01 
CONF-9104237-1 

Application of a mean field approximation to two systems 

that exhibit self-or _— criticality. 

DE91011386/GA 156,588 PC A03/MF A01 
CONF-9104239-1 

Sedimentation patterns in Pennsylvania strata at the Kinney 

Brick Company Quarry, Bernalillo County, New Mexico. 

DE91012020/GAR 156,590 PC A03/MF A01 
CONF-9104241-2-REV.1 

Simulations of NOVA direct-drive hydrodynamics experi- 


ments. Revision 1. 
DE91012078/GAR 157,107 PC A0Q3/MF A01 
CONF-9104244-1 


hin ee of planar integrated photonics | aes with the 
NL time- domain finite-difference code s 
DEBi01 1929 GAR 155,035 PG ‘A03/MF A01 
CONF-9104245-1 
Use of AMS to the biomedical sciences. 
DE91012037/GAR 156,309 PC A03/MF A01 
CONF-9104247-1 
Fluidization of large particles: Supercomputer generated 


movie. 
DE91012476/GAR 154,706 PC A03/MF A01 
CONF-9104248-1 


X-ray microimaging of elemental composition and micros- 
tructure for materials science. Applications of photon-in 
photon-out spectr y with third-generation Mpg 
radiation sources meeting held in Washington, (USA) 25 


Apr 1991. 
DE91012221/GAR 156,090 PC A03/MF A01 
CONF-9104249-1 


Systematic effects in CALOR simulation code to model ex- 


DE91012501/GAR 157,280 PC A03/MF A01 
CONF-9104252-1 
Studies of workers exposed to low doses of external radi- 


ation. 

DE91012489/GAR 156,286 PC A03/MF A01 
CONF-9104254-1 

Hanford Reservation: A refuge for native plants and ani- 


mals. 

DE91012616/GAR 156,729 PC A03/MF A01 
CONF-9104255-1 

Acquisition of Japanese science and technology informa- 


tion in the United States. 
DE91012609/GAR 154,092 PC A03/MF A01 
CONF-9104256-1 


Drainage of a melt ina ~ batch. 
DE91012880/GAR 155,875 PC A03/MF A01 


CONF-9104257-1 
Evaluation of the depleted uranium hazard from SRAM II 


missile testing. 

DE91012823/GAR 156,290 PC A03/MF A01 
CONF-9104258-1 

Computational challenges provided yews codes used to 

—_— and analyze Superconducting Super Collider detec- 


ors. 
DE91012960/GAR 157,325 PC A03/MF A01 


CONF-9104259-1 


Influence of chromium depletion on IGSCC of 304 stainless 
steel. 





DE91012774/GAR 
CONF-9104260-1 


155,994 PC A03/MF A01 





US for of spent nuc! 
DE91013223/GAR 156,877 eC AO3/ME A01 
este 1 


Deo! 01 1019872/CA 


CONF-9104261-2 
Fabrication, characterization, and evaluation of a fully radio- 
active glass using commercial nuclear waste from the West 


ley Demonstration Project. 

DE91013710/GAR 156,882 PC A03/MF A01 
CONF-9104262-1 

Ab initio cluster studies of La2CuO4. 

DE91013520/GAR 157,162 PC A03/MF A01 
CONF-9104264-1 

Experiments and calculations of jet penetration in 

DE91013567/GAR 157,014 
CONF-9105 106-2 


Chiral symmetry and the charge asymmetry of the s(bar s) 
distribution in a proton. 
157,326 PC A03/MF A01 


Fernald K-65 residue. 
155,478 PC A03/MF A01 


glass. 
PC A03/MF A01 


DE91012964/GAR 
CONF-9105 106-3 
Antiproton-induced elastic and inelastic scattering at inter- 


mediate energies. 
DE91013068/GAR 157,350 PC A03/MF A01 
CONF-9105 106-4 


—— A pion linac facility for 1-GeV pion physics at 


LAI 
DE91013369/GAR 157,398 PC A03/MF A01 
CONF-9105106-5 


Nucleon-nucleon measurements at LAMPF. 
DE91013371/GAR 157,399 
CONF-9105116-1 
Fluidelastic ——~ of loosely eee 
DE91011836/GAR 155,842 PC. ‘A03/MF AO1 
CONF-9105116-2 
pe of autonomous mobile robots using custom-de- 
— ualitative reasoning VLSI! chips and boards. 
DE9101 10527/GAR 155,828 PC A03/MF A01 
CONF-9105118-1 
Recent developments and performance of survey instru- 
ments for the monitoring of weakly penetrating radiations. 
DE91012928/GAR 156,814 PC A03/MF A01 
CONF-9105126-4 
Certification of computer security professionals. 
DE91012870/GAR 154,963 PC (A03/MF A01 
CONF-9105130-1 
Irradiation creep by climb-enabled glide driven by transient 
int esses. 


point defect proc: 
DE91012950/GAR 156,037 PC A03/MF A01 
CONF-9105130-3 


Evolution of defect cluster distributions duri 
DE91013405/GAR 156,041 


CONF-9105130-4 
pe Bm na defects: Their production and interaction 


iscade remnants. 
DE91013618/GAR 156,012 PC A03/MF A01 
COMF-0105136-8 
luation of chip passivation and coatings using special 
— “assembly test chips ‘and porous silicon moisture 
DE91011321/GAR 155,052 PC A03/MF A01 
CONF-9105144-2 


SDI: Statistical dynamic interactions. 
DE91012034/GAR 157,217 PC A03/MF A01 


CONF-9105151-1 
Thermodynamic and transport properties of superconduc- 


tors in very high magnetic fields. 
157,159 PC A03/MF A01 


PC A03/MF AO1 


irradiation. 
A03/MF A01 





ery 
DE91012530/GAR 
CONF-9105151-2 


Complex dynamics of the integer quantum Hall effect. 
DE91013383/GAR 157,401 PC A03/MF A01 


CONF-9105 166-2 
Considerations for an active and passive scanner to assay 


nuclear waste drums. 
DE91011541/GAR 156,834 PC A03/MF A01 
CONF-9105 166-3 
Application of x-ray tomographic microscopy to chemical 
vi infiltration cca of — matrix composites. 
DE91011871/GAR 55,937 PC A03/MF ‘A01 


CONF-9105 166-4 
Proton Energy Loss (PEL) material characterizatio 
DE91011545/GAR 156,083 PC ‘A03/MF A01 
ean 
X-ray Tomi 
DE9101193 Y AR 
CONF-9105167-2 
Human side of value engineering. 
DE91012817/GAR 
CONF-9105172-1 
Molecular dynamics simulations of bulk displacement 


threshold energies in Si. 
DE91011957/GAR 154,586 PC A03/MF A01 
CONF-9105174-1 


Monolithic front end electronics for silicon calorimeters. 


hic Microscopy (XTM). 
154,674 PC A03/MF A01 


154,087 PC A03/MF A01 


CONF-9105190-1 


DE91012063/GAR 
Se 
implementation of the Los Alamos National Laborato- 
o, nvironmental Restoration Program at Technical Area 
DE91011439/GAR 155,503 PC A03/MF A01 
CONF-9105177-1 


157,219 PC A03/MF A01 


Space propulsion by fusion in 
DE91012033/GAR 
CONF-9105178-1 

— energy metering application at a large research 

DE91012087/GAR 155,089 PC A03/MF A01 
CONF-9105180-1 

poms gr if nanovolt-resolution x-ray diffraction using 

eeonant nuclear scatteri 

DE91012217/GAR 154,587 PC A03/MF A01 
CONF-9105181-1 

Analysis of metals in solution using electrospray ionization 

mass pertains 

DE91012522/GA' 154,563 PC A03/MF A01 
CONF-9105181-2 


Fixed-wavelength R2PI/tandem mass spectrometry for mix- 

ture analysis in the pole ion trap. 

DE91012506/GAR 154,560 PC A03/MF A01 
CONF-9105181-3 


Enh of mass 


in a magnetic dipole. 
154,761 PC A04/MF A01 





in the qi pole ion trap 


resonance ejection. 
DESTO! 2507/GAR 154,561 PC A03/MF A01 
CONF-9105181-4-EXTD.ABST 
‘Spontaneous’ cluster decomposition in a quadrupole ion 
De91012519/GAR 154,562 PC A03/MF A01 
CONF-9105181-5 
pero for ames A ions in solution from compounds 


ly y ionization. 
DE91012540/GAR 154,564 PC A03/MF A01 
CONF-9105181-6 
on characterization of microparticles by laser abla- 
‘comet 


a ler. 
Dea101 2593/6 R 154,640 PC A03/MF A01 
CONF-9105181-9 
Reactive collisions of multiply charged ions derived from 
electrospray. 
DE91012953/GAR 154,565 PC A03/MF A01 
CONF-9105181-10 
Investigation of matrix-assisted laser desorption FTMS for 
biomolecules. 


DE91013511/GAR 156,190 PC A03/MF A01 
CONF-9105181-11-EXTD.ABST 

Kinetic o— distributions of one after surface collision: 

DE91013412/GAR 54,648 PC A03/MF 01 
CONF-9105181-12 


pay of Arociors in environmental samples using 
—— n chemical ionization (NICI) mass spectrome’ 
31013411/GAR 


try. 
155,728 PC A03/MF A01 
CONF-9105181-21-EXTD.ABST 
poy roy - biological compounds from electrophore- 
tic gel slices for subsequent analysis by matrix-assisted 
laser desorption Mon Fouter transform mass spectrometry. 
DE91014264/GAR 156,191 PC A03/MF A01 
a io 


operties of materials with a fine length scale: Mechanical- 
” en metals and the high temperature superconductor 


Y1Ba2Cu3 
DE91012538/GAR 156,032 PC A03/MF A01 
gr a ch 








I of ive evaluation methods and 
a of effects 3 flaws on the fracture behavior of 
structural ceramics. 
DE91012471/GAR 155,868 PC A03/MF A01 
CONF-9105184-2 
Erosion studies on a Fe3Al-based iron aluminide and 1100 


Al. 

DE91012529/GAR 155,992 PC A03/MF A01 
CONF-9105 184-3 

Electrochemical processes at solid electrode-electrolyte- 


interfaces. 
£91012922/GAR 154,644 PC A03/MF A01 
CONF-9105184-4 


Ultra-fine powders using glycine-nitrate combustion synthe- 
sis. 
DE91012926/GAR 155,876 PC A03/MF A01 


CONF-9105188-1 
Influence of crack depth on the fracture toughness of reac- 


beb1012557/GaR as 155,993 PC A03/MF A01 
CONF-9105189-1 

Interpreting solidification and m ctural 

evolution in metals vol the use » of vanaparent model 

581012629) 2629/GAR 156,033 PC A03/MF A01 
CONF-9105190-1 

Scintill detector efficiencies for neutr: in the energy 


157,281 PC A03/MF A01 


OR-21 








region above 20 MeV. 
DE91012544/GAR 


October 15, 1991 
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CONF-9105 190-2 
+ rn program at the WNR neutron source at 


DE91013078/GAR 157,353 PC A03/MF A01 
CONF-9105190-3 
Secondary standards (non-activation) for neutron data 


measurements above 20 MeV. 
DE91013377/GAR 157,400 PC A03/MF A01 
CONF-9105195-1 


Hydrogen reactions with Dangling Bonds in Si and Si-SiO2 


structures. 
DE91012648/GAR 154,641 PC A03/MF A01 
CONF-9105196-1 


Adventures in running end-use meteri 
DE91012932/GAR 155, 


CONF-9105197-1 
Microbeam studies of the sensitivity of structures within 


living cells. 
DE91012927/GAR 156,186 PC A03/MF A01 
CONF-9105198-1 


Radiation dosimetry data management using VAX C, FMS, 


RMS, DCL, and Oracle. 
DE91013065/GAR 156,292 PC A03/MF A01 
CONF-9105199-1 


Developing a GIS to facilitate data analysis for environmen- 
tal restoration of a large waste site. 
DE91013222/GAR 155,535 PC A03/MF A01 


CONF-9105202-2 
Applications of large-scale computation to particle accelera- 


tors. 

DE91013270/GAR 157,365 PC A03/MF A01 
CONF-9105202-3 

Moving finite elements: A continuously adaptive method for 


computational fluid dynamics. 
DE91013391/GAR 157,058 PC A03/MF A01 


CONF-9106116-4 


ae quartz crystal microbalances to simultaneously sense 
ass accumulation and solution properties. 
DE91011501 /GAR 154,557 PC A03/MF A01 


CONF-9106178-2 
ea projections for the Burning Plasma Experiment 


01012516/GAR 157,115 PC A03/MF A01 
CONF-9106179-2 
Interdisciplinary approach to massively parallel computa- 


tion. 
DE91012652/GAR 154,962 PC A03/MF A01 
CONF-9106 183-1 


Semiconductor bridge (SCB) research and development. 
DE91011493/GAR 157,008 PC A03/MF A01 


CONF-9106 184-1 
Origin of acoustic emission produced during single point 


machining. 
DE91011915/GAR 155,988 PC A03/MF A01 
CONF-9106 187-1 
Investigation of the deflagration-to-detonation (DDT) proc- 
ess: The role of ignition and explosive properties in DDT. 
DE91011956/GA\ 157,009 PC A03/MF A01 


CONF-9106 188-1 


Automated verification of system configuration. 

DE91012520/GAR 155,037 PC A03/MF A01 
CONF-9106 189-1 

E imental studies of the volatility of ammonium chloride. 

DE91012526/GAR 155,073 PC A03/MF A01 
CONF-9106191-1 


Distributed relational database design and implementation 
for a large, distributed computer system. 
DE91012812/GAR 54,920 PC A03/MF A01 


CONF-9106191-2 


Software development experiences with a distributed data- 
base in a large, distributed computer system 
DE91012818/GAR 154,921 PC A03/MF A01 


CONF-9106194-1 
Pion double oe exchange and hadron dynamics. 
DE91013384/GA 157,402 PC A03/MF A01 
CONF-9106195-1 
Making energy efficiency happen. 
DE91013057/GAR 
CONF-9106 196-1 


Reflection-asymmetric shapes in atomic nuclei. 
DE91013414/GAR 157,410 PC A03/MF A01 
CONF-9107 104-3 
air-surface exchange in hilly terrain. 
DE91012479/GAR 154,345 PC A03/MF A01 
CONF-9107 104-4 
Solubility and dissociation kinetics of hydroxymethyl hydro- 


peroxide in aqueous solution. 

DE91013336/GAR 154,380 PC A03/MF A01 
CONF-9107 104-5 

Observational study of the efficiency of activation of accu- 

mulation-mode particles in warm continental stratiform 

clouds. 

DE91013335/GAR 154,379 PC A03/MF A01 
CONF-9107 104-6 


Free-radicai reactions in cloudwater: The role of transition 
metals in hydrogen peroxide production and destruction. 


OR-22 VOL. 91, No. 20 


pr 
7 BC AO: A03/MF A01 


155,099 PC A03/MF A01 


DE91013334/GAR 
CONF-9107104-7 


Effects of in-cloud processes upon the vertical distribution 
of aerosol particles: Observations and numerical simula- 


ins. 
DE91013539/GAR 154,381 PC A03/MF A01 
Sy tt 


rerning dry deposition of gases to surface water. 
Beer! '535/GA\ 155,681 PC A03/MF A01 


CONF-9107105-1 
Partially decoupled explosion cavities. 
DE91011529/GAR 156,806 PC A03/MF A01 
CONF-9107 105-2 
Effective like- and unlike-pair int 


and high temperature. 
DE91012573/GAR 155,847 PC A03/MF A01 
CONF-9107 105-3 


- cmap ed — Si02 om - H 
DE9101148! 154,63. 


omneurae. 
Hugoniot measurements on a slurry of finely divided tung- 


sten and plastic. 
156,062 PC A03/MF A01 


154,378 PC A03/MF A01 





tions at high p 


niot data. 
PC A03/MF A01 


DE91012777/GAR 
CONF-9107105-5 
Analysis of Lagrangian particle velocity gauge measure- 


ments. 

DE91013032/GAR 157,338 PC A03/MF A01 
CONF-9107105-6 

Dynamic plasticity in transition from thermal activation to 


viscous drag. 

DE91013031/GAR 156,093 PC A03/MF A01 
CONF-S107 105-8 

Generating strong shock waves with a supersonic peristal- 


tic pump. 
DE91013228/GAR 157,056 PC A03/MF A01 
CONF-9107105-10 


MESA: A 3-D Eulerian hydrocode for penetration mechan- 


ics studies. 

DE91013308/GAR 157,027 PC A03/MF A01 
CONF-9107105-11 

— initiation of pentaerythritol tetranitrate crystals: Opti- 

| absorption and emission studies. 

DE9101381/GAR 157,012 PC A03/MF A01 
CONF-9107105-12 

Overdriven shocks in solids and liquids. 

DE91013370/GAR 157,057 PC A03/MF A01 
CONF-9107105-13 


Shock initiation of pentaerythritol tetranitrate crystals: Steric 


effects due to plastic flow. 

DE91013389/GAR 157,013 PC A03/MF A01 
CONF-9107 105-14 

Shock compression of DuPont Detasheet at low stress. 

DE91013229/GAR 156,065 PC A03/MF A01 
CONF-9107105-15 


Microwave interferometer to measure particle and shock 


velocities simultaneously. 
DE91013077/GAR 155,769 PC A03/MF A01 
CONF-9107 105-16 
Study of the impact of reaction rates on equation of state. 
DE91013375/GAR 157,011 PC A03/MF A01 
CONF-9107105-21 
X-ray diffraction line broadening in shock modified p 
DE91013306/GAR 156,000 PC A03/ Py A01 
CONF-9107 105-26 
i op absorption changes of anthracene in com- 
with changes at static = pressures. 
5E91013562/GA 54,651 PC A03/MF A01 
CONF-9107113-1 
Elevated-temperature fracture resistances (K(sub IC), R- 
curves, (gamma)(sub (omega)OF)) of pore ste com- 
posite ceramics using chevron-notched, bend te: 
DE91012961/GAR 155,878 PC A03/MF A01 


CONF-9107114-2 
Developing an emergency procedures writers’ guide: A 


case study. 
DE91014091/GAR 156,944 PC A03/MF A01 
CONF-9107115-1 
Slit aperture for the monitoring “— experiment (MOXE). 
DE91013317/GAR 157,665 PC A03/MF A01 
COMP-erer7t a 
mirror reflectivities 
157,380 PC ‘A03/MF A01 





DeeTo1aa18/GAR 
CONF-9108101-1 
Carbon materials--activity and selectivity in hydrocracking 


reactions. 
DE91013509/GAR 155,849 PC A03/MF A01 
CPIA-PUB-551 
Computational Fluid mics Code Validation/Calibration: 
JANNAF Airbreathii ropulsion Subcommittee Workshop - 
High-Speed Inlet Forebody Interactions Held in Reno, 


Nevada on 10-11 January 1991. 
AD-A236 878/5/GAR 154,738 PC E99/MF A02 


CPIA-PUBL-550-V-1 
1990 Jannaf Propulsion Meeting, Volume 1 
N91-24273/5/GAR 154,822 PC A20/MF A03 
CPIA-PUBL-550-V-2 
1990 Jannaf Propulsion Meeting, Volume 2. 


N91-24233/9/GAR 
CPSU-UCD-TR-44 
Status of Natural Resources Databases in National Parks: 


Western Region. 
PB91-216580/GAR 156,764 PC A06/MF A02 
CRDEC-TR-271 


Some Candidate Replacement Materials for Diocty!l Phthal- 
ate in ‘Hot Smoke’ Aerosol Penetrometer Machines. 
AD-A236 671/4/GAR 155,147 PC A03/MF A01 


CRHC-91-16 
— Estimation of Communication Costs in Multi- 


compu! 
154,893 PC A03/MF A01 


157,640 PC A20/MF A03 


AD- 38 601/1/GAR 
CRN-CPR-8908 
Analyse du bruit des transistors a effet de champ en tech- 
nologie complementaire MOS et application a la realisation 
d'un amplificateur integre sensible au courant. (Analysis of 
the background noise of field effect transistors in MOS 
bey pag atone technology and application in the construc- 
of a current-sensitive — amplifier). 
DE91740762/GAR 7,492 A07/MF A01 
CRN-CPR-8912 
Etude dynamique du solvatochromisme et du transfert intra- 
moleculaire d’electron dans les liquides polaires. (S' 
the dynamics of the solvatochromism and of the electron 
intramolecular transfer in polar liquids). 
DE91740761/GAR 154,653 PC A06/MF A01 
CRN-CPR-8913 
Etude et caracterisation mere des niveaux pro- 
fonds dans le tellurure de cadmium. (Study and microscopic 
characterization of the cadmium telluride dee, 
DE91740764/GAR 154,654 
been an 
Age in the (sup 35)Cl + (sup 12)C reaction at 
80 MeV. 


E(lab) = 
BEO1736314/GAR 157,466 PC A03/MF A01 
CRN-PN-8935 


Contribution a l’etude d’un systeme dosimetrique adapte a 
lutilisation de l'ionisation dans l'industrie agro-alimentaire. 
(Contribution to the study of a dosimetric system adapted 
to nee utilization of ionization processes in food and agroin- 


dustry). 
DE91740763/GAR 154,317 PC A08/MF A01 
CRREL-91-4 


Low-Temperature Effects on the Design and Performance 
of Composting of Explosives-Contaminated Soils. 
AD-A236 420/6/GA 155,496 PC A03/MF A01 


CS-91-12 
Roles of Similarity in Transfer: Determinants of Similarity- 


Based eae erry tre and Mapping. 
AD-A237 005/4/G, 154,426 PC A04/MF A01 


CTS-19-90 
SDI performance and START constraints: Modeling Phase- 


1 defense engagements. 
156,321 PC A03/MF A01 


levels). 
A11/MF A02 


DE91013305/GAR 
CTS-24-90 
eee of a reduced nuclear weapons stockpile on strategic 


tability. 
DE91013904/GAR 156,532 PC A03/MF A01 
CWRU/DMS/TR-43 


Surface Induced Crystallization in Fiber Reinforced Semi- 
oo Thermoplastics Composites. 
A236 591/4/GAR 155,931 PC A05S/MF A01 


D6-54961 


Variable Sweep Transition Flight Experiment Neng _ 
fied Stability System (USS). Description and Users’ M 
N91-24139/8/GAR 154,137 PC ‘A06/MF. ry 


D180-328 16-1 
Advanced Development Receiver Thermal Vacuum Tests 


with Cold Wall. 

N91-24227/1/GAR 157,495 PC A13/MF A02 
DCR/M-51739/F-90 

Conception-Fabrication-Etalonnage des Sondes Courants 

de Foucault (Design, Fabrication, and Calibration of Fou- 


cault Current Probes). 
PB91-209098/GAR 155,820 PC E06/MF E06 
DE88012623/GAR 


Direct disposal of spent nuclear fuel. 
DE88012623/GAR 156,853 PC A10/MF A02 


DE88012657/GAR 
Neutron cross sections: Volume 2, Neutron cross section 
rv 


curves. 
DE88012657/GAR 157,203 PC A99/MF E06 
DE89017591/GAR 


—. of thermal and hydraulic phenomena accompanying 
id power excursion on a heating channel. 
DE89017591/GAR 156,854 PC A10/MF A02 


DE89017760/GAR 
5th 1 came on containment of underground nuclear ex- 


plo: 

5E89017760/GAR 156,805 PC A03/MF A01 
DE89017834/GAR 

Atomic weight and isotopic composition of boron and their 


variation in nature. 
DE89017834/GAR 154,624 PC A03/MF A01 
DE89017908/GAR 


Numerical bifurcation analysis and parallel processing. 
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DE89017908/GAR 
DE89761938/GAR 

ll recupero dei materiali nella conceria delle Pelli con 

di a membrana. Valutazioni energe- 

tiche. (Membrane separation ‘ema for materials recov- 


Energy audi 
b%e9761938/GAR 156,018 PC AO5/MF A01 
DE89793116/GAR 
Terre rare in campioni ambientali e geologici determinate 
mediante analisi Loy attivazione neutronica. (Rare earths in 
environmental and geological samples: Neutron activation 


a q 
DE89793116/GAR 156,587 PC A03/MF A01 
DE89793126/GAR 
owards the intelligent plant. 
Deeerestee/Garn , 
DE90000167/GAR 
Science of As) aa processi 


154,914 PC A03/MF A01 





156,892 PC A03 


DE900001 
DE90000494/GAR 
Recovery of sulfur from hot gas desulfurization processes. 


Final report. 
DE90000494/GAR 155,352 PC A06/MF A01 
DE90000536/GAR 


Hine a chemistry studies of energetic materials using 


‘atory scale samples. 
SEe0000s3 6/GAR 157,006 PC A04/MF A01 
DE90000714/GAR 
Some questions of using the algebraic codi 
construction of —— processors in 
& oe spectrometer: 
90000714/GAR 
DE90000718/GAR 
Second class currents in the mu (sup (minus))-capture by 
polarized oy nuclei. 
'90000718/GAR 157,205 PC A03/MF A01 
Pi mercer 
Simulation of mechanical deformation via nonequilibrium 
molecular — 
DE90000828/GAR 157,178 PC A03/MF A01 
DE90000872/GAR 
Proceedings of the seventh symposium on energy engi- 
neering sciences: Nonlinear mechanics and mechanical 


systems. 
155,346 PC A11/MF A02 


136,078" PC A03/MF A01 


theory for 
igh energy 


157,204 PC A03/MF A01 


DE90000872/GAR 
DE90000980/GAR 
Development of ice self-release mechanisms. Final report. 
DE90000980/GAR 155,267 PC A03/MF A01 
DE90001058/GAR 
Shock compression studies of condensed matt 
DE90001058/GAR 154,625 PC ‘A03/MF A01 
DE90001138/GAR 
N Reactor external events probabilistic risk assessme: 
DE90001138/GAR 156,817 PC ‘A03/ME ‘A01 
DE90001191/GAR 
KAON physics. 
DE90001191/GAR 
DE90001321/GAR 
pone we gigs stem cell. Foreign trip report, September 27- 
1989. 


October 11, 
DE90001321/GAR 156,281 PC A03/MF A01 
DE90001374/GAR 


Probabilistic evaluation of main coolant pipe break indirectl -_ 
—— Ag earthquakes: Savannah River Project L and 


Rea 
DE00001374/GAR 156,893 PC A03/MF A01 
DE90001388/GAR 
Economic prefeasibility study of geothermal energy devel- 
opment at Platanares, Honduras. (Estudio economico de 
prefactibilidad del desarrollo de energia geotermica en Pla- 


tanares, Honduras). 
DE90001388/GAR 155,244 PC A06/MF A01 
DE90001429/GAR 


Graphics tool to aid in the generation of parallel FORTRAN 


ee. 
BE 1429/GAR 154,915 PC A03/MF A01 
DE90001432/GAR 

Biofouling and corrosion research for marine heat exchang- 


ers. 
DE90001432/GAR 155,268 PC A03/MF A01 
DE90001488/GAR 


verry of lymphopoiesis. Annual report. 
o/ A 8 ma 156,207 PC A03/MF A01 


157,206 PC A03/MF A01 


cannsneanasaan 
Geometrical structural properties in the selv 
surfaces of random alloys. Foreign trip report, 
tember 30, 1989. 
DE90001494/GAR 
DE90001497/GAR 
Welding under extreme berg Foreign trip report, 
August 29, 1989-September 14, 1989 
DE90001497/GAR 155,782 PC A03/MF A01 
DE90001660/GAR 
Some observations try of the Purex 
vessel vent silver reactor. 
DE90001660/GAR 155,461 PC A03/MF A01 
DE90001661/GAR 
Analysis of samples from the Purex vessel vent silver reac- 
tor. 


region of 
tly 21-Sep- 


156,068 PC A03/MF A01 





ing the 


DE90001661/GAR 
DE90001724/GAR 
poem gy applications of synchrotron radiation. Foreign trip 


Ai 13-19, 1989. 
D '90001724/GAR 156,282 PC A03/MF A01 
DE90001726/GAR 
= of present and future nuc! var _ Foreign 
bs tL. September 23, 1989-October 8 §8 
Di '1726/GAR 156,818 ry 08 /MF A01 


DE90001765/GAR 
Comparative analysis of alt ive fuel infr: re- 
—— 
E90001765/GAR 155,149 PC A03/MF A01 
DE90001980/GAR 


155,462 PC A03/MF A01 





R h at 


F and material science x. 
sorption beamline con at _ National qnemeen Might 


source. Annual progress 
” 157,207 PC A03/MF A01 





DE90001980/GAR 
DE90001996/GAR 
Inertial fusion research. 1988 Annual technical report, Octo- 


ber 1987-September 1988 
DE90001996/GAR 157,106 PC A08/MF A01 
DE90002117/GAR 


a procedures for a human genome repository. 


immary. 
DE 2117/GAR 156,184 PC A03/MF A01 
DE90002221/GAR 
Equation of state data of shock compressed liquid CO(sub 


2) and synthetic Uranus. 
DE90002221/GAR 154,626 PC A03/MF A01 
DE90004321/GAR 


— and environmental effects document for oil shale, 


be90004321 /GAR 155,714 PC A07/MF A01 
DE90009700/GAR 
Advanced water-cooled phosphoric acid fuel cell develop- 


ment. Annual report, 1989. 
DE90009700/GAR 155,269 PC A03/MF A01 
DE90009738/GAR 


Particle deposition in human and canine tracheobronchial 


casts. Progress = 

DE90009738/GA 155,353 PC A03/MF A01 
DE90014608 

— laser devices having lateral refractive index 


PAT. TABPL- 7-366 398/GAR 157,101 
PC A03/MF A01 
DE91002001/GAR 


Evaluation of dust cake filtration at high temperature with 
effluence from an atmospheric fluidized-bed combustor. 


Technical note. 
DE91002001/GAR 155,354 PC A06/MF A01 
DE91002009/GAR 


Geologic characterization of tight gas reservoirs. Annual 
FY 1989. 


r 
DE91002009/GAR 156,666 PC A03/MF A01 
DE91002042/GAR 
Advanced coai-fueled industrial oma gas turbine 
system. Annual ri , June 1989-June 1990. 
DE91002042/GA 155,123 PC A07/MF A01 


DE91002063/GAR 
Low cost ain fom oy membrane technology for hydro- 


nm separatio m synthesis = i Ay 
E91002063/G. A07/MF A01 
aaa 


Research and development entitied smart structures for 
fossil ener =_— Final report. 
DE9100:; 155,347 PC A07/MF A01 


DE91002105/GAR 
Conservation and renewable energy technologies for build- 


ings. 
DE91002105/GAR 155,295 PC A03/MF A01 
DE91002136/GAR 


Polycrystalline thin film ome ere 
DE91002136/GAR 

DE91002138/GAR 
Research on stable, high-efficiency amorphous silicon mul- 
tijunction modules. Semiannual subcontract report phase 1, 


1 May 1990-31 October 1990. 
DE91002138/GAR 155,325 PC A0S/MF A01 


DES91002149/GAR 


Photovoltaic Subcontract Program, FY 1990. Annual r , 

DE91002149/GAR 155,326 PC A14/MF A02 
DE91002160/GAR 

Worldwide wind/diesel hybrid power system study: Potential 

applications and technical issues. Final subcontract report, 


July 1, 1989-January 31, 1990. 
DE91002160/GAR 155,270 PC A06/MF A01 


DE91002161/GAR 
Pap sera in gear fatigue life for different wind turbine brak- 


strategies. 

D 91002161/GAR 155,271 PC A03/MF A01 
DE91002163/GAR 

SOLTECH 91: Proceedings. Volume 1 

DE91002163/GAR 155, 327 PC A14/MF A02 
DE91002229/GAR 

Improvement of sweep efficiency and mobility control in 

gas flooding. 


Se a0s/ MF A01 


DE91008890/GAR 


DE91002229/GAR 
DE91002230/GAR 

Modeling of surfactant transport and adsorption in porous 

DE91002230/GAR 156,668 PC A03/MF A01 
DE91002235/GAR 


156,667 PC A03/MF A01 


Thermodynamic properties of 9-methyicarbazole and 
1,2,3,4-tetrahydro-9- . 

DE91002235/GAR 155,150 PC A04/MF A01 
DE91002236/GAR 


Office FY 1990 Annual 


Bartlesville 
DE91002236/GAR 156,669 
DE91002238/GAR 


Peers numerical simuiator for laboratory evaluation of 


recovery 
5E91002238/GAR 156,670 PC A08/MF A01 

DE91002240/GAR 
Statistically Rare gee study of 
of carbon dioxide 
DE91002240/GAR 

DE91002241/GAR 
Percolation models for boiling and bubble growth in porous 


DE91002241/GAR 156,672 PC A03/MF A01 
par strc cet 


Innovative drilling system 
DE91002242/GAR 


DE91002243/GAR 


A03/MF A01 


the variables and parameters 


of state. Final 
156,671 A14/MF A02 


156,673 PC AOS/MF A01 


™ hh 





p d oil recovery-Mobility contro! by in- 
DE91002243/GAR 156,674 PC A07/MF AO1 
DE91005588/GAR 
I igation of the low enrichment conversion of the Texas 
A and M Nuclear Science Center Reactor. Final report. 
DE91005588/GAR 156,927 PC A06/MF A01 
DE91005935/GAR 
jaegen - —— sources of a stress on affec- 


i, and tic outcomes. 
Des1005ea5/GAR 156,302 PC A03/MF A01 
DE91006141/GAR 


manipulation of acidophilic bacteria which are po- 
‘entially applicable in coal beneficiation 
Deo1008 11 /GAR 155,151 PC A03/MF A01 


DE91006267/GAR 
Attitude control of a spinning rocket via thrust vectoring. 


DE91006267/GAR 157,534 PC A03/MF A01 
DES1006344/GAN 


” 4 





of the and technology de- 
i wr direct utilization, instrumentation and diagnostics 


. Volume 1. 
155,152 PC A24/MF A03 


contractors’ review meeti 
DE91006344/GAR 


DE91007194/GAR 
Tracking electric field exposure levels through radio fre- 


BE91007194/ R 156,283 PC A03/MF A01 
DE91007266/GAR 


alle A eeeegee endiin = cna e action. 
DE91007266/GAR 156,894 PC A03/MF A01 


DE91008066/GAR 
Simulation results for a scalable coherent cache system 


with incomplete directory state. 
DE91008066/GAR 154,863 PC A03/MF A01 
DE91008067/GAR 
— and message passing programming models on the 
DE91008067/GAR 154,916 PC A03/MF A01 
DE91008430/GAR 
New strategies for in-situ characterization of coal. Final 


: 
DE91008430/GAR 155,153 PC A07/MF A01 
DE91008575/GAR 
per nape | for evaluating the response of spent fuel sub- 
ition 


jected to latory accidents. 
E9100857 /GAR 156,819 PC A03/MF A01 
DE91008583/GAR 
Limitations to the method of power spectrum analysis: Non- 
stationarity, biased estimators, and weak convergence to 
091008583/GAR 156,142 PC A03/MF A01 
DE91008623/GAR 


WIPP Project Records ne Handbook. Revision 1. 
DE91008623/GAR 56,855 PC A21/MF A03 


DE91008814/GAR 
ear mtery 1 methods in fluid-conveying piping. 


leview and ana 
DE91008814/GAR 156,895 PC A03/MF A01 
DE91008881/GAR 
Comparisons of irradiation-induced shifts in fracture tough- 
ness, crack arrest toughness, and Charpy impact energy in 
h-copper 
Des 10088s1 /GAR 156,896 PC A03/MF A01 
DE91008890/GAR 
Nitrogen and boron-containing polymers as precursors of 


ceramic materials. 
DE91008890/GAR 155,852 PC A03/MF A01 
OR-23 


October 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


DE91009037/GAR 
Analysis of bellows expansion joints in containment build- 


ings. 
D£91009037/GAR 156,820 PC A03/MF A01 
 aaieistemeas 
based frequency domai 
bee 10000se/ Gan 
DE91009178/GAR 
Numerical ‘oach for modelling cavitati 
NED1000178/ GAR " 157,045 MeO AG: ‘A03/MF A01 
DE91009190/GAR 
iments to determine the leakage behavior of pres- 


a —_— hatches. 
DE91009190/GA 156,821 PC A03/MF A01 
DE91009427/GAR 


Solid-state NMR study of condensation/retrograde reac- 

tions during coal liquefaction. Final Report. 

DE91009427/GAR 155,127 PC A05/MF A01 
DE91009437/GAR 

Prediction of —_ level vibration test results by use of avail- 

able inelastic techniques. 

DE91009437/GA 156,897 PC A03/MF A01 
DE91009465/GAR 


in LV processor. 
154,228 "PC A03/MF A01 





Seismic fragility U of ur d masonry walls. 
DE91009465/GAR 156,822 PC A03/MF A01 
DE91009548/GAR 

Comparison of pre-test analyses with the Sizewell-B 1:10 

prestressed concrete containment test. 

DE91009548/GAR 156,823 PC A03/MF A01 
DE91009624/GAR 

Container material selection, modeli 

DE91009624/GAR 
DE91009653/GAR 

netic separation of uranium from waste materials. 

DE91009653/GAR PC A04/MF A01 
DE91009747/GAR 

— Materials Coordinating Committee (EMaCC), Fiscal 


4 1989. Annual technical report. 
E91009747/GAR 156,080 PC A25/MF A04 


DE91009852/GAR 
Evaluation of impact limiter performance during end-on and 
slapdown drop tests of a one-third scale model storage/ 
transport cask system 
DE91009852/GAR 
DE91009894/GAR 
Duct po pe technology prototype development. Materials 
DE91009 009894/GAR 155,355 PC A04/MF A01 
DE91009912/GAR 


and testing. 
156,824 PC A03/MF A01 


156,825 PC A09/MF A02 


Radiation-induced segregation in austenitic stainless steels. 
DE91009912/GAR 156,010 PC A03/MF A01 
DE91009913/GAR 
Application of electron energy loss spectroscopy to mi- 
croanalysis of irradiated stainless steels. 
DE91009913/GAR 155,981 PC A03/MF A01 
DE91009916/GAR 
Fracture mechanics assessment of PWR vessel integrity in- 
corporating dynamic crack arrest data above 220 


MPa(radical)m. 

DE91009916/GAR 156,826 PC A03/MF A01 
DE91009920/GAR 

ane of ductile fracture methodology based on ap- 

— 0 large-scale experiments. 

£1008920/GAR 156,827 PC A03/MF A01 

DE91009923/GAR 

In-situ +n imaging of surface processes on ceramic bulk 

fo dnd to 1670 Kina por ! 

DE91009923/GAR 155,853 PC A03/MF A01 
DE91009924/GAR 


Correcting channeling and diffraction effects in quantitative 
is. 


REELS surface microanal 
DE91009924/GAR 154,628 PC A03/MF A01 
DE91009930/GAR 
——— of a 2-D movi 
oe dynamic 
DED 1009990/GAR 


DE91009970/GAR 
Contributions of chemistry in early day Los Alamos. 
DE91009970/GAR 154,583 PC A03/MF A01 
DE91010024/GAR 
Separation technologi 
£91010024/GAR 
DE91010036/GAR 


finite element formulation to 
acture oe. 
157,179 PC AQ3/MF A01 





and priorities. Final 
155,087 PC A13/MF A02 


Site specific plan. 
DE91010036/GAR 
DE91010048/GAR 
Report on the Best Available Technol 
treatment of the INEL Central Laundry a 
ity (CFA-617). 
DE91010048/GAR 
DE91010108/GAR 
of reinforced-concrete models for use in the 


analysis of extreme loads. 

DE91010108/GAR 155,500 PC A03/MF A01 
DE91010128/GAR 

Linear electromechanical effect in a polymeric ferroelectric 

liquid crystal. 


OR-24 


155,499 PC A11/MF A02 


(BAT) for the 
Respirator Facil- 


155,464 PC A03/MF A01 


VOL. 91, No. 20 


DE91010128/GAR 
DE91010136/GAR 
Materials science applications of a 120 kV FEG TEM/ 


STEM: Triskaidekaphilia. 

DE91010136/GAR 156,081 PC A03/MF A01 
rs rte eae 

leavy-Section Steel lorena? Pr 

DES TO10140/GAR 155, 

aimee, 
raction tl of phonon scattered electron: 

DEsio1ol4a7c R 157,148 PC ‘A03/MF A01 

DE91010150/GAR 


— effects on the microstructure of titanium electri- 


contacts on diamond films. 
BES TO10TSO/GAR 157,149 PC A03/MF A01 
DE91010190/GAR 
Critical issues in de-alloying and transcrystalline stress-cor- 
rosion cracking. Progress report, July 1, 1990-March 1991. 
DE91010190/GAR 156,026 PC A03/MF A01 
DE91010248/GAR 
Kinetics of sulfation of calcium oxide. Final re 
DE91010248/GAR 55,356 P 
DE91010257/GAR 
pn soy disorder and aperiodicity in ge ceramics. 
Hs ow SS report, June 22, 1990-January 15, 19! 
DE91010257/GAR 155,854 PC A03/MF A01 
DE91010393/GAR 


Dynamic ge | effects in modeling and control of hard 
oO 


contact motion of a manipulator. 

DE91010393/GAR 155,826 PC A03/MF A01 
DE91010439/GAR 

Sulfur and mineral matter reduction in coal using selective 

agglomeration. Final technical report. 

DE91010439/GAR 155,154 PC A13/MF A02 
DE91010491/GAR 

Recent advances in flue gas desulfurization p tochnateaine 

DE91010491/GAR 155,357 PC A06/MF A01 
DE91010502/GAR 

Effect of moderate coal cleani 

—_ oes: Technical report, 

ber 30, 1990. 
B91010502/GAR 
DE91010508/GAR 


pn ig | reburning retrofit: Corrosion evaluation. Technical 


report, September 1, 1990-November 30, 1990. 
DE91010508/GAR 155,358 PC A03/MF A01 
DE91010535/GAR 


Environmental monitoring for the DOE Coolside and LIMB 
——— Extension Project. Final report, February, 


and April 1 
beo10105957 GAR 155,359 PC A07/MF A01 
DE91010555/GAR 
high tom a of coal liquids under non-reactive and 
reactive conditions. Quarter- 
y yee 12 pred period, June 15, 1990-September 14, 
1990. 


DE91010555/GAR 155,128 PC A03/MF A01 
DE91010572/GAR 
TMI-2 Vessel Investigation Project (VIP) Metallurgical Pro- 


ram. 

BE91010572/GAR 156,828 PC A03/MF A01 
parson 

igh resolution electron ey of grain boundaries. 

D 91010593/GAR ,855 PC A03/MF A01 
DE91010627/GAR 

Com —— of costs, emissions, and waste a on an 

80- CFBC burning mine-run and washed c 

DE91010627/GAR 155,360 PC “A03/MF A01 
DE91010679/GAR 

Liquid phase methanol LaPorte process development unit: 

oo operation, and support studies. Task 3.8, Cat- 


ns field demonstration. 
155,129 PC A04/MF A01 


154,669 PC A03/MF A01 


ram fracture issues. 
2 PC A03/MF A01 


A04/MF A01 


on microbial removal of 
tember 1, 1990-Novem- 


158,155 PC A03/MF A01 





it poiso! 
D 91010679/GAR 
DE91010732/GAR 
a to determine the dynamic configuration of a 
ri 


reconfigurable manipulator. 

DE91010732/GAR 155,827 PC A03/MF A01 
DE91010831/GAR 

Copper removal from solid ferrous scrap. Final report. 

DE91010831/GAR 155,501 PC A10/MF A02 
DE91010853/GAR 


Thin film x-ray quantitation: New insights with the aid of 


Monte Carlo calculations. 

DE91010853/GAR 154,556 PC A03/MF A01 
DE91010869/GAR 

Quantitative analysis of oxygen Sepeeien on inversion 

domain boundaries in aluminum niti 

DE91010869/GAR 155,856 PC A03/MF A01 
DE91010872/GAR 

Structure of icosahedral borides by Raman pees 

DE91010872/GAR 155,857 A03/ 
DE91010886/GAR 

Total exhaust containment system for MHD space power 

— Semi-annual report, October 1, 1987-March 31, 


beeior 0886/GAR 155,272 PC A03/MF A01 
DE91010887/GAR 

Total exhaust containment system for MHD Space Power 

Systems. Semi-annual report, 1 April 1988-30 September 

1988. 


y. 
MF A01 


DE91010887/GAR 
DE91010893/GAR 
page ony investigation of eg oe densifica- 


iffusio 
156,803 


154,721 PC A03/MF A01 


and the influence of free 
beet 010893/GAR 


DE91010897/GAR 
Effectiveness factors for hydroprocessing of coal and 
ag ated report No. 10, December 15, 1989-March 
DE91010897/GAR 155,130 PC A03/MF A01 
DE91010916/GAR 
Surface chemical interactions in chemisorption and cataly- 


sis. 
DE91010916/GAR 154,629 PC A03/MF A01 
DE91011000/GAR 
Polymers at surfaces. Progress report and proposed re- 
search, March 15, 1990-March 14, 1991. 
DE91011000/GAR 154,670 PC A03/MF A01 


DE91011082/GAR 
Rare-earth phosphors for remote thermographic applica- 
tion 


Ss. 

DE91011082/GAR 154,630 PC A03/MF A01 
DE91011088/GAR 

High-temperature fluorination studies of U, Np, Pu and Am. 


Revision. 
DE91011088/GAR 154,584 PC A03/MF A01 
DE91011095/GAR 


Growth mechanisms of CVD di 
novel TEM technique. 
DE91011095/GAR 


DE91011097/GAR 


Rate (time)-dependent mechanical behavior of modified 
9Cr-1Mo steel: 1, Experiments at 538 degrees C. 
DE91011097/GAR 155,983 PC A03/MF A01 


DE91011100/GAR 


Rate (time)-dependence hanical behavior of oy 
9Cr-1Mo steel -- 2. laotivarwmal — at 538 degree 
DE91011100/GAR cain PC A03/MF Sot 


DE91011116/GAR 


Electron micro: y of thick 304 SS-copper multi 
DES1OT1116/GAn 155,985 PC ADSM ‘A01 


DE91011117/GAR 
Cross-sectional TEM specimen preparation of free-standing 


metal multi-layered films. 
DE91011117/GAR 155,936 PC A03/MF A01 
DE91011145/GAR 


Cee oes of Oak Ridge Model DT-21 packaging 


with uranium metal. 

DE91011145/GAR 156,829 PC A03/MF A01 
DE91011147/GAR 

Relationship of pi to 


cylinders. 

DE91011147/GAR 
DE91011189/GAR 

Enhancing atom d 


S| . 
DE91011189/GAR 
DE91011193/GAR 


X-ray fiducial foils. 
DE91011193/GAR 


DE91011215/GAR 
——— of sensors for ceramic components in ad- 


anced propulsion systems. 
DE9101 1215/GAR 155,858 PC A03/MF A01 
DE91011223/GAR 


New om age Standards facility at Sandia National 


Laborat 

DEO1011223/GAR 155,767 PC A03/MF A01 
DE91011228/GAR 

Resource Conservation and Gooner Act, Part B Permit 


Application. Volume 2, Appendices 4 
DE91011228/GAR 155, 502 "PC A21/MF A03 


DE91011275/GAR 
Two dimensional NMR and NMR relaxation studies of coal 
inal ig report, June 15, 1990-March 30, 
1991. 
DE91011275/GAR 155,156 PC A03/MF A01 
DE91011286/GAR 


ry = and thermochemical kinetic studies of e pyroly- 
Progress report for period ending February 28, 1991. 
DE9I01 1286/GAR 155,157 PC A03/MF A01 
DE91011287/GAR 
Development of the selective —— process. First 
quarterly he progress report, September 8, 1990-De- 


cember 31, 
DE9101 1287/GAR 155,158 PC A03/MF A01 
DE91011288/GAR 


Binding and catal 
ere tin. 
1990-Febru: 
DE91011288, GAR 
DE91011289/GAR 
Alkali/TX2 catalysts for CO/H2 conversion to C1--C4 alco- 
hols. Technical progress report, December 1990-February 


1991. 
DE91011289/GAR 155,159 PC A03/MF A01 


PG A06/MF A01 





d films d 


dbya 
156,019 PC A03/MF A01 





Pp rise in overfilled 
156,830 PC A03/MF A01 





in solid hydrogen by isotopic sub- 
154,631 PC A03/MF A901 


156,782 PC A03/MF A01 





ic reduction of NO by transition metal 
_—— progress report, December 


155,361 PC AQ3/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE91011292/GAR 


Evaluation of a pre-chargi pe filter for small com- 
bustor oie! control. ‘Quarterly eport, September-No- 


vember 1990. 
DE91011292/GAR PC A03/MF A01 
DE91011297/GAR 


Scale-up of circulating fluidized bed coal combusters. Tech- 
nical ress report for the tenth quarter, December 1, 


1990- 28, 1991. 
DE91011297/GAR 154,703 PC A03/MF A01 
DE91011300/GAR 
Sem, transportation, and atomization of CWF for resi- 
tial applications. Quarterly status report No. 4, July 1, 
1800-September 30, 1990; Annual report, September 27, 


1989-Septem 

DE9101 1300/GAR 155,160 PC A05/MF A01 
DE91011306/GAR 

Chemical characterization of the surface _ of coal. 

Technical progress report, July 1990-September 1990. 

DE9101 1306 GAR 155, 161 POA A03/MF A01 
DE91011309/GAR 

Bimetallic promotion of cooperative hydrogen transfer and 

heteroatom removal in coal liquefaction. = technical 


opens report, June 1, 1990-August 31, 
E91011309/GAR 155,137 "Be. A03/MF A01 


DE91011311/GAR 
Transformations of inorg ‘oal co} in combus- 
tion systems. Quarterly =, No. 17, = 1, 1990-De- 


cember 31, 
155,162 PC A0S/MF A01 


155,362 





1 
DE91011311/GAR 
DE91011312/GAR 


Investigation of the rank aa of tar evolution. 
A quarterly report, 1 tober 1990-31 December 


bEO1011312/GAR 158,163 PC A03/MF A01 
DE91011321/GAR 

Evaluation of chip passivation and coatings using special 

purpose assembly test chips and porous silicon moisture 

detectors. 

DE91011321/GAR 155,052 PC A03/MF A01 
DE91011341/GAR 

Dissolution of plutonium dioxide in nitric acid medium by 

electrogenerated silver(Il). (Dissolution du bioxyde de pluto- 


nium en milieu nitrique par l’argent(il) ngewe 
DE91011341/GAR 154,632 A03/MF A01 


DE91011344/GAR 
Effects of in situ fap equa irradiations on six strong- 


base anion exchange resins 
DE91011344/GAR 154,585 PC A03/MF A01 
DE91011365/GAR 


aa is of molten-corium-induced failure of drain pipes in 


B Mark 2 containments. 
DE91011365/GAR 156,898 PC A03/MF A01 
DE91011368/GAR 


Volatile organic compounds in ———— soils: The 
nature and validity of the measurement proces: 
DE91011368/GAR 155,715 PC ‘403/MF A01 


pe 1373/GAR 


lechanical properties of diamond and diamond-like films. 
DESTOTa7S/GAR 156,027 PC A03/MF A01 


DE91011377/GAR 


Enterprise modeling for the focused electronics factory. 
DE91011377/GAR 155,062 PC A04/MF A01 


DE91011386/GAR 


Application of a mean field approximation to two systems 
that exhibit self-organized criticality. 
DE91011386/GA 156,588 PC A03/MF A01 


DE91011393/GAR 
Hot dry rock heat mining: An alternative energy progress 


DES! 1011393/GAR 155,245 PC A03/MF A01 
DE91011398/GAR 
Air combat Spee age test me evaluation facility and the 
sensors 


ol 
DE91011398/GAR 157,007 PO A03/MF A01 
DE91011405/GAR 


Quantitative modeli 
MgO and MgSi 
DE91011405/GAR 


DE91011410/GAR 
Theoretical analyses of (n,xn) reactions on (su; fn oo (sup 
238)U, (sup 4h and (sup ey for ENDF/' 
DE91011410/GAR 57,208 PC A08/ME A01 
DE91011425/GAR 
+ we rp of aircraft noise at Mape o Air Force Base Auxiliary 


on residential property value: 
betel 1425/GAR 156,449 PC A03/MF A01 
DE91011428/GAR 


Evolution of hydrol 
a deforming salt m 
DE91011428/GAR 


DE91011432/GAR 
KW reactor incident. Part 4, Metallurgical evaluation: Final 


a 
DE91011432/GAR 156,899 PC A03/MF A01 
DE91011436/GAR 


Growth of >. Mg ‘c) superconducting thin films for micro- 
wave application: 





of the a defect structures of Fe- 
3 perovskite. 
155, 859 PC A03/MF A01 


ic systems and brine geochemistry in 
ium: Data from WIPP brine S. 
156,856 PC A03/MF A01 


DE91011436/GAR 
DE91011439/GAR 

peas implementation of the Los Alamos National Laborato- 

%, nvironmental Restoration Program at Technical Area 

DE91011439/GAR 155,503 PC A03/MF A01 
DE91011441/GAR 

Analysis of heat and mass transport 

peees nuclear waste canister. Final report. 

E91011441/GAR 156,831 PC A03/MF A01 

DE91011443/GAR 

Results of p. analysis of pre-collapse NTS seismic data 

using split array cross-correlator 4 
DE91011443/GAR 154,994 PC A03/MF A01 


DE91011454/GAR 

Volatile My Program 

design for Wasie' Rotation Piet Plan a ores 

DE91011454/GAR 155, 963 PC A03/MF A01 
DE91011457/GAR 

TRASAX ‘90: An integrated transportation emergency re- 

— exercise program involving transuranic waste ship- 

Desio1 1457/GAR 156,832 PC A03/MF A01 
DE91011478/GAR 

a variance petition for the Waste Isolation Pilot 

ant. 

DE91011478/GAR 155,504 PC A03/MF A01 
DE91011480/GAR 

E f-stat A 1 Hi ’ 

DEOTOTTaSO/GAR ee Bsa PC AUS/MF AO1 
DE91011481/GAR 

Design and construction issues associated with sealing of a 

r itory in salt. 

DE91011481/GAR 156,857 PC A03/MF A01 
DE91011482/GAR 

+ aaa variance petition for the Waste Isolation Pilot 


Plan 
Degto1 1482/GAR 155,505 PC A03/MF A01 
DE91011488/GAR 


———_ and properties of novel, 


IC pol 
bes! 011488/GAR 
DE91011493/GAR 


Semiconductor bridge (SCB) —— and development. 
DE91011493/GAR 7,008 PC A03/MF A01 


DE91011496/GAR 
Mechanical eyo of stress generation during cure of 


encapsulating resi 
DE9101 1496/GAR 156,058 PC A03/MF A01 
DE91011500/GAR 


Sol-gel kinetics by NMR. 
DE91011500/GAR 
DE91011501/GAR 


Using quartz crystal microbalances to simultaneously sense 

mass accumulation and solution properties. 

DE91011501/GAR 154,557 PC A03/MF A01 
DE91011507/GAR 

Chemistry and Materials Science research report. Weap- 

ons-Supporting — and departmental Institutional Re- 


search and Devel 
DE91011507/GAR 156,082 PC A07/MF A01 
DE91011511/GAR 


Plasma ho sso in a new cathodic arc ion source, theory 


and experimen 

BE01011511/GAR 155,896 PC A03/MF A01 
DE91011526/GAR 

Qualifications of and acceptance criteria for transporting 


ial form radioactive material. 
156,833 PC A03/MF A01 


157,150 PC A03/MF A01 


near an em- 





baad 


154,671 PC A03/MF A01 


155,860 PC A03/MF A01 





speci 

DE91011526/GAR 
DE91011529/GAR 

Partially decou explosion cavities. 

DE91011529/GAR 156,806 PC A03/MF A01 
DE91011541/GAR 

Considerations for an active and passive scanner to assay 


nuclear waste drums. 
DE91011541/GAR 156,834 PC A03/MF A01 
DE91011545/GAR 


Proton Energy Loss (PEL) material characterizat 
DE91011545/GAR 156,083 PC ‘A03/MF A01 


DE91011718/GAR 
On-line process failure diagnosis: The necessity and a com- 


ative review of the me 
E91011718/GAR 156,835 PC A03/MF A01 
DE91011748/GAR 


Peerage oy otha phases A(sub n+ 1)M(sub n)O(sub 


1): Structures and pr 
DEd1011748/GAR 157, 151 PC A03/MF A01 
DE91011777/GAR 


DNA pi ———- Program: Fall 1989 2-meter 


box experiments is. 
DE91011777/GAR 157,209 PC A04/MF A01 
DE91011791/GAR 


Increases of 
DE91011791/GAI 


DESt01 — 


time for irradiated metal 
156,858 Pc A01/MF A01 





ison of staffing regulations and prac- 
tice: Prekminary findings. 


DE91011904/GAR 


DE91011800/GAR 
ppt reer 

SSS a ee eee analy- 

sis by the a Energy Federal Energy Man- 


155,088 PC A03/MF A01 


156,900 PC A03/MF A01 


9101 1808) GAR 
DE91011807/GAR 
number sign 171 H.I. Division monthly report on 200 Areas 
associated laboratories. 
DE91011807/GAR 
DE91011827/GAR 
Specific heat of YBa2CuO7: 
ae —— 


156,284 PC AQ1/MF A01 


Volume fraction of supercon- 
characteristic of the ‘ideal’ opaden. 
ducting sta 
DEO 101 1827/GAR 157,152 PC A03/MF A01 
DE91011830/GAR 


bolometers: High-(Tc) and low-(Tc). 
91011830/GAR 155,034 PC A03/MF A01 


DE91011833/GAR 
smi characteristics of full-size buildings with 
base isolation system. 
DE91011833/GAR 156,901 PC A0Q3/MF A01 
DE91011834/GAR 
Observations on the structural design and analysis of a 


piping ing system. 
91011834/GAR 156,928 PC A03/MF A01 
DE91011836/GAR 
Fluidelastic instability of | ' 
DE91011836/GAR 1,842 
DE91011838/GAR 


ed tubes. 
PC A03/MF A01 


to urban-scale transportation emissions 
modeling under a new Clean Air Act. 

DE91011838/GAR 155,364 PC A03/MF A01 
DE91011845/GAR 

Plastic analysis of a circular rod subjected to sinusoidal 

DE91011845/GAR 155,986 PC A03/MF A01 
DE91011847/GAR 

meee —_ planning using computer simulation: 


‘omise and 
Deotor 1847/GAR 157,714 PC A03/MF A01 
DE91011871/GAR 


Aa of oy tomographic er ngpeern ty to chemical 


pa onde ‘ocessing of ceramic matrix composites. 
91011871 GAR 155,937 PC A03/MF A01 
DE91011872/GAR 


pm attenuation and velocity structure at the San An- 
‘eas fault zone in central Cali 
Desio1 1872/GAR 156,589 PC A10/MF A02 
DE91011873/GAR 


EOS TPC ——_ shel 
DE91011873/GAR 


DE91011874/GAR 


157,210 PC A03/MF A01 


Gravity model for the Coso geothermal area, California. 
DE91011874/GAR 155,246 PC A03/MF A01 
DE91011875/GAR 
Si(Li) - names with thin dead layers for low energy x-ray 
detectio 
DE91011875/GAR 157,211 PC A03/MF A01 
DE91011876/GAR 
Seasonal storage of 
Modeling, simulation, 
DE91011876/GAR 
DE91011882/GAR 


thermal energy in unsaturated soils: 
ition, and field validation 
155, 273. PC A03/MF A01 


permeability and electrical conductivity of sedi- 
rocks from micr try. 
DE91011882/GAR 156,675 PC A03/MF A01 


DE91011883/GAR 
Characterization of crystalline interfaces by advanced elec- 
tron a. Sum b 
DE91011883/GAR 156,084 PC A04/MF A01 
DE91011885/GAR 
Tensile deformation of Al-Cu-Li-Zr alloy 2090-T8E41 at 298 


and 77K. 
DE91011885/GAR 156,028 PC A03/MF A01 
DE91011886/GAR 
ay oe material in ‘the eas aes and its effect 
and decapole 


in the SSC 
910 OGAR 


157,212 PC A03/MF A01 
DE9101 omen 


Electronic high frequency fluorescent ballasts (past, present 
and 


future). 
DE91011887/GAR 155,296 PC A03/MF A01 
DE91011888/GAR 
Status and applications of new lighti 
DE91011888/GAR 155,25 
DE91011900/GAR 
Nonminimal t(bar t) models of composite Hi 
DE91011900/GAR 157,213 
DE91011904/GAR 
py yo sinter process for resource recovery from fly 
new look. 


ash: A 
155,506 PC A03/MF A01 


DE91011904/GAR 
October 15,1991 OR-25 





technologies. 
7 PC A03/MF A01 


iggs bosons. 
A03/MF A01 
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DE91011909/GAR 


— and transport of gaseous C-14 from a nuclear 
+o ny in an unsaturated medium 
DE9101 1909/6 AR 155,465 PC A03/MF A01 


DE91011913/GAR 


Chai with material properties of acoustic emission pro- 
d — single point — 
DE91 of 1913/GAR 155,987 PC A03/MF A01 


DE91011914/GAR 
Modeling of cata! 
DE91011914/GA 

DE91011915/GAR 
Origin of acoustic emission produced during single point 


machini 
155,988 PC A03/MF A01 


ic coupling of methane. 
155,164 PC A03/MF A01 


DE91011915/GAR 
DE91011917/GAR 

Scanning transmission ion microscopy (STIM), a new tech- 

ni for density mapping of microstructures. 

DE91011917/GAR 154,320 PC A03/MF A01 
DE91011918/GAR 

ALPAL: A tool to generate simulation codes from natural 


descriptions. 

DE91011918/GAR 154,917 PC A03/MF A01 
DE91011920/GAR 

High repetition rate pulser concepts for a recirculating linac 


HIF driver. 
DE91011920/GAR 157,214 PC A03/MF A01 
DE91011923/GAR 


Continuum -~ f gauging of mulitple-element materials. 
DE91011923/GA 154,558 PC A03/MF A01 


DE91011924/GAR 
Finite-strain-invariant failure criterion for composites. 
DE91011924/GAR 155,938 PC A03/MF A01 
DE91011925/GAR 
Muitiaxial failure characterization of composites. Revision 1. 
DE91011925/GAR 155,939 PC A03/MF A01 
DE91011927/GAR 
Perspective on plating for precision a... 
DE91011927/GAR 155,897 A03/MF A01 
DE91011929/GAR 


Simulation of cerned integrated photonics or with the 
LLNL time- domain finite-difference code s 
DE91011929/GAR 158,035 PC ‘A03/MF A01 


porn eee 


ray To! hic Microscopy (XTM). 
Deetor ies Y AR 154,674 


DE91011934/GAR 


Localized waves in complex environments. 
DE91011934/GAR 157,215 PC A03/MF A01 


DE91011943/GAR 
Selection and production of dense-medium solids for the 


Micro-Mag Process. 
DE91011943/GAR 155,165 PC A03/MF A01 
DE91011949/GAR 


Spatial resolution of x-ray camer in thin foils. 
DE91011949/GAR 54,559 PC A03/MF A01 


DE91011955/GAR 
Isotopic content and specific activity of pile produced pluto- 


nium. 
DE91011955/GAR 156,801 PC A03/MF A01 
DE91011956/GAR 
Investigation of the deflagration-to-detonation — proc- 
ess: The role of ignition and explosive properties in DDT. 
DE91011956/GA 157,009 PC A03/MF A01 


DE91011957/GAR 
Molecular dynamics simulations of bulk displacement 


threshold energies in Si. 
DE91011957/GAR 154,586 PC A03/MF A01 
DE91011958/GAR 


Donor formation under hydrogen plasma exposure and ion 


DE01011958/GAR 154,634 PC A03/MF AO1 
DE91011960/GAR 
Effect of weldability of alloy JBK-75 with various filler metal 


wire additions. 
DE91011960/GAR 155,989 PC A08/MF A01 
DE91011970/GAR 


US Nuclear Data Network. Summary. 

DE91011970/GAR 157,216 PC A07/MF A01 
DE91011988/GAR 

Laboratory and field studies related to the Hydrology/Radi- 

onuclide Migration Project. Progress report, October 1 


1989-September 30, 1990. 
DE91011988/GAR 155,466 PC A03/MF A01 
DE91012008/GAR 


Pi ion of ionic 


BE91012008/GAR 
DE91012010/GAR 
Blasting induced rock motion modeling including gas pres- 


sure effects. 
DE91012010/GAR 156,676 PC A03/MF A01 
DE91012011/GAR 


Controlled di 1 parallel 
ter for electron microscopy. 
DE91012011/GAR 


OR-26 


PC A03/MF A01 








ves for zinc/bromine storage 


155,070 PC A03/MF A01 





gth x-ray spectrome- 
154,635 PC A03/MF A01 


VOL. 91, No. 20 


DE91012012/GAR 
Aerogel composites for 
sources. 
DE91012012/GAR 
DE91012015/GAR 
Effects of sample size and loading rate on the transition be- 


havior of a DCI alloy. 
DE91012015/GAR 155,990 PC A03/MF A01 
DE91012016/GAR 
Process for producing plasma sprayed carbide-based coat- 
ings with minimal decarburization and near theoretical den- 


5261012016/GAR 158,898 PC A03/MF A01 
DE91012018/GAR 

X-ray spatial lutic di an assess- 

—_ by eee pk, Monte Carlo poe trajectory 


imulati 
DE91012018/GAR 157,153 PC A03/MF A01 
rs 
ress in light ion fusion. 
E91012019/GAR 
ousseeabenean 
Sedimentation patterns in Pennsylvania strata at the Kinney 
Brick Company Quarry, Bernalillo County, New Mexico. 
DE91012020/GAR 156,590 PC A03/MF A01 
DE91012021/GAR 
Ener dispersive x-ray diffraction oe 
Bi2s oCacurOx filaments produced by gas: 
DE91012021/GAR 155,861 
DE91012027/GAR 
Spent fuel waste form characteristics: Grain and 5 page 
size statistical dependence for dissolution response. 
DE91012027/GAR 156,859 PC A03/MF A01 
DE91012030/GAR 
Analysis of plutonium and uranium volatilities from mixed 
wastes in the molten salt processor. 
DE91012030/GAR 156,860 PC A03/MF A01 
DE91012033/GAR 
Space propulsion by fusion in a magnetic di 
DE91012033/GAR 154,761 
DE91012034/GAR 
SDI: Statistical dynamic interactions. 
DE91012034/GAR 57,217 
DE91012037/GAR 
Use of AMS to the biomedical sciences. 
DE91012037/GAR 156,309 
DE91012039/GAR 
Kinetic studies final quarterly report. 
DE91012039/GAR 156,591 
DE91012041/GAR 
Monthly summary of dissolver data. 
DE91012041/GAR 56,929 
DE91012043/GAR 
CEBAF/SURA 1985 Summer Workshop. Proceedi ———-. 
DE91012043/GAR 157,218 PC A24/MF A03 
DE91012046/GAR 
aration of uranium from mixed soild wastes. 
DE91012046/GAR 155,507 PC A03/MF A01 
en hms nyt 
Ecological risk of aquatic habitat ——. 
BES! 12050/GAR 155,673 PC A03/MF A01 
DE91012052/GAR 
X-ray microimaging of elemental composition and micros- 
tructure for materials science. Workshop on application of 
synchrotron radiation to chemical =v science, held 
in Argonne, IL (USA) on 22-23 Apr 1 
DE91012052/GAR 156,085 PC A03/MF A01 
DE91012063/GAR 
Monolithic front end electronics for silicon calorimeters. 
DE91012063/GAR 157,219 PC A03/MF A01 
DE91012072/GAR 
Near crack tip transverse strain effects estimated with a 
large strain hollow cylinder analogy. 
DE91012072/GAR 156,059 PC A03/MF A01 
DE91012076/GAR 
New high resolution neutron powder diffractometer at the 
Brookhaven High Flux Beam Reactor. 
DE91012076/GAR 157,154 PC A03/MF A01 
DE91012078/GAR 
Simulations of NOVA direct-drive hydrodynamics experi- 


ments. Revision 1. 

DE91012078/GAR 157,107 PC A03/MF A01 
DE91012083/GAR 

Modal study of refractive effects on x-ray laser coherence. 

DE91012083/GAR 157,093 PC A03/MF A01 
DE91012084/GAR 

Melamine-formaldehyde aerogels. 

DE91012084/GAR 154,576 PC A03/MF A01 
DE91012085/GAR 

s h resolution imagin 

FUV telescopes of m 

DE91012085/GAR 
DE91012086/GAR 

Astrotech 21 optics Materials and Struct 

DE91012086/GAR 
DE91012087/GAR 

Electrical energy metering application at a large research 

facility. 


radioluminescent _light/power 


155,940 PC A03/MF A01 





156,783 PC A03/MF A01 


Of a 
* A04/ ME A01 





le. 
A04/MF A01 


PC A03/MF A01 


PC A03/MF A01 


PC A05/MF A01 


PC A03/MF A01 


with multilayer soft one EUV and 
st aperture and cost 
157,094 PC A03/MF A01 





working group. 
156,086 PC A03/MF A01 


DE91012087/GAR 
DE91012088/GAR 


Constrained elastic-plastic materials. 
DE91012088/GAR 156,087 PC A03/MF A01 


DE91012092/GAR 


in and procurement history of Hanford Engineer Works 
and jinton semi-works. Volume 2. 
DE91012092/GAR 156,941 PC A10/MF A02 


DE91012093/GAR 
in and procurement history iy Hanford Engineer Works 


and finton Semi-Works. Volume 
DE91012093/GAR 186, 942 PC A09/MF A02 
DE91012096/GAR 


100 Area daily logs, June, July, August 1945. 
DE91012096/GAI 156,902 PC A07/MF A01 


DE91012098/GAR 
Oak Ridge National Laboratory Review. Volume 23, 


Number 3, 1990. 

DE91012098/GAR 156,088 PC AO5/MF A01 
DE91012099/GAR 

payee of radioactive particles in the 234-5Z Build- 


gaseous effluent. 
D 91012099/GAR 155,467 PC A03/MF A01 
DE91012102/GAR 


Experimental investigation of the effect of vortex generators 
on the ny seg characteristics of a NACA 0021 airfoil 


amplitude pitch oscillations. 
Beet Dba/eAR PC A08/MF A01 


155,274 
DE91012106/GAR 
Cache group scheme for hardware-controlled cache coher- 
ence and the general need for hardware coherence control 
in large-scale multiprocessors. 
154,864 PC AOS/MF A01 


155,089 PC A03/MF A01 


DE91012106/GAR 
ie 


Normal incidence x-ray mirror for Bis A gy? 
DE91012109/GAR 55,899 PC A03/MF A01 


DE91012110/GAR 
——_ of molten salt for bench-scale 


molten salt processor tes’ 
DE910121 10/GAR 156,861 PC A03/MF A01 
DE91012113/GAR 


Heavy-quark physics in quantum chromodynamics 
DE91012113/GAR 157,220 PC A03/MF A01 


DE91012117/GAR 
Coal Preparation Program. Fiscal year 1991 summary pro- 


eo: nes 
E91012117/GAR 155,166 PC A03/MF A01 
DE91012121/GAR 


Atmospheric Fluidized-Bed Combustion Program. Fiscal 
Year 1991 Summary Program Plan. 
DE91012121/GAR 154,704 PC A03/MF A01 


DE91012123/GAR 
Advanced Combustion Technology Program. Fiscal year 


1991 summary program plan. 
DE91012123/GAR 154,705 PC A03/MF A01 
DE91012124/GAR 


Alternative Fuels Program. Fiscal Year 1991 Summary Pro- 


oo Plan. 
E91012124/GAR 155,167 PC A03/MF A01 
DE91012127/GAR 

pt pert ny of the 1990 oil heat technology conference 


and wo 
DE91012127/GAR 155,298 PC A11/MF A02 
DE91012129/GAR 


+ agar of biomass as an alternative fuel for gas tur- 


DE91012129/GAR 155,168 PC A08/MF A01 
yin sewn 


Test plan for coupon autoclave corrosion -_ 
DE91012130/GAR 156,937 03/MF A01 


DE91012131/GAR 
aery battery technology development report for 


90. 
DE91012131/GAR 155,071 PC A07/MF A01 
DE91012132/GAR 
Analyses of terminal flyer plate velocities for various cased 


explosive configurations. 
DE91012132/GAR 157,025 PC A03/MF A01 
DE91012135/GAR 


Multilevel resonance analysis of (sup 59)Co neutron trans- 
nts. 


mission measuremen 
DE91012135/GAR 157,221 PC A03/MF A01 
DE91012138/GAR 


Thulium heat source: IR&D project 91-031. Second trimes- 


ter status report. 

DE91012138/GAR 156,802 PC A03/MF A01 
DE91012140/GAR 

Test plan for autoclave tritium permeation testing. 

DE91012140/GAR 156,903 PC A03/MF A01 
DE91012141/GAR 

Trial -. Universities Nuclear | 

TUNL 29, September 1, 1080-Auguet 31, 

Destor2tas /GAR 157,222 "PG ‘A08/MF AO1 








report, 
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DE91012142/GAR 
Site investigation report and corrective action plan for the 
former Y-12 fuel station at buildings 9754 and 9754-2, Oak 
Ri Y-12 Plant, Oak Ridge, Tennessee. 
DES1012142/GAR 155,716 PC A09/MF A01 
DE91012144/GAR 
Model catalytic oxidation studies using supported monome- 
“= and heterobimetallic oxides. Progress report, August 


1990-July 31, 1991. 
beo1012144/GAR 154,636 PC A03/MF A01 
DE91012145/GAR 
Simultaneous pulsed/integral — a optimization. 
DE91012145/GAR 157,223 PC A03/MF A01 
DE91012146/GAR 
Pulsed neutron sources ai KAON. 
DE91012146/GAR 157,224 PC A03/MF A01 
paren 
igh intensity neutrino beams at KAON. 
besroieis /GAR 157,225 PC A03/MF A01 
DE91012148/GAR 


1 MHz chopper for injection into the TRIUMF KAON facto- 


£91012148/GAR 157,226 PC A03/MF A01 
DE91012149/GAR 
Testing and design of solar cooling systems employing 
liquid dessicants. jegenerator/dehumidiner experiments in 
Canes State University Solar House 2: Final report, 


988. 

E91012149/GAR 154,466 PC A0O5/MF A01 
DE91012151/GAR 

Experimental investigation of pressure drop and heat trans- 

fer for air flow through enhanced tubes. Final report. 

DES1012151/GAR 157,046 PC A04/MF A01 
DE91012155/GAR 

Research at and operation of the material science x-ray ab- 

sorption beamline (X-11) at the National Synchrotron Light 


Source. Annual progress report. 
DE91012155/GAR 156,089 PC A03/MF A01 


DE91012160/GAR 


Transport properties of disordered porous media from the 
microstructure. Progress report, March 1, 1990-February 
1 


28, 1991. 

DE91012160/GAR 156,020 PC A03/MF A01 
DE91012165/GAR 

Nuclear structure studies via neutron interactions. Progress 

report, 1 July 1990-30 June 1991. 

DE91012165/GAR 157,227 PC A03/MF A01 
DE91012167/GAR 

o~ of Coal Technology program summary, fiscal year 


bE91012167/GAR 158,169 PC A06/MF A01 
DE91012169/GAR 

Structure and dynamics in low-dimensional oon host 

solids. Progress report, June 1, 1990-May 31, 

DE91012169/GAR 156,069 PC 1A03/ME A01 
DE91012173/GAR 

Environmental assessment: Advanced coal conversion 

process demonstration project. Clean Coal Technology Pro- 


ram. 
Be91012173/GAR 155,717 PC A03/MF A01 
DE91012175/GAR 
Weapons hy pay Tritium Facility, Building 205, Techni- 
cal Area 16: Los Alamos National Laboratory, Los Alamos, 
New Mexico. Environmental assessment. 
DE91012175/GAR 155,468 PC A04/MF A01 


DE91012177/GAR 
— — of strongly ane systems. Progress 


rt March 1, 1990-March 31 
ht 91012177/GAR 157,228 PC A03/MF A01 
DE91012180/GAR 
Envirc ital it: Low NOx/SOx burner retrofit 
for utility cyclone boilers. Clean coal technology pri a 
DE91012180/GAR 155,365 PC A03/MF A01 
DE91012185/GAR 
Effectiveness factors for penrenagt of coal and coal 
liquids. Final report, September 15, 1987-December 14, 
1990. 


DE91012185/GAR 155,132 PC A0S/MF A01 
DE91012186/GAR 
Radiation damage of ceramics by electron microscopy. 


Ho we report. 
DE91012186/GAR 155,862 PC A03/MF A01 
DE91012187/GAR 

Ceramic decomposition under irradiation. Progress report, 


1988-1989. 

DE91012187/GAR 155,863 PC A03/MF A01 
DE91012188/GAR 

Final focus test beam. Project design report. 

DE91012188/GAR 157,229 PC A08/MF A01 
DE91012192/GAR 

Cyclic CO2 injection for light oil recovery, performance of a 

cost shared field test in Louisiana. 

DE91012192/GAR 156,677 PC A03/MF A01 


DE91012196/GAR 
fore and operation of a | a ge Oe Sg emaaeae 
id cycle power plant. Final report, Volum: 
Beato S196/ GAR 155,247 PC ho9/ME A01 
DE91012197/GAR 
Design and operation of a og yaaa 
hybrid cycle power plant. Final report, Volume 2 





DE91012197/GAR 
DE91012203/GAR 


Differential rod worth profiles observed in Fast Flux Test 

Facility: A three dimensional analysis. 

DE91012203/GAR 
DE91012204/GAR 

Calculational methods used in Sane reaction rates in 


155,248 PC A10/MF A02 


156,930 PC A03/MF A01 


the Multi- Iso’ ‘oduction test assembly. 
DE91012204/GA 156,938 PC A09/MF A01 
DE91012205/GAR 

Monthly energy review, May 1991. 

DE91012205/GAR 154,553 PC A08/MF A01 
DE91012206/GAR 


US energy industry financial developments, 1991 first quar- 
ter. 


DE91012206/GAR 155,299 PC A03/MF A01 
DE91012207/GAR 


Petroleum marketing monthly, May 1991. 
DE91012207/GAR 155,170 PC A09/MF A01 


DE91012208/GAR 


Ventilation for radiation protection at Redox. 

DE91012208/GAR 156,931 PC A03/MF A01 
DE91012212/GAR 

Development and evaluation of new instrumentation in 

field-emission electron microscopy. Foreign trip report, April 


2, 1991-April 12, 1991. 

DE91012212/GAR 155,864 PC A03/MF A01 
DE91012217/GAR 

Development of nanovolt-resolution x-ray diffraction using 


resonant nuclear scattering. 
DE91012217/GAR 154,587 PC A03/MF A01 


DE91012218/GAR 
interlayer pairing and c-axis versus ab-plane gap anisotropy 


in high (Tc) superconductors. 
DE91012218/GAR 157,155 PC A03/MF A01 


DE91012219/GAR 
Characterization of silicon nitride synthesized by microwave 


ating. 

DE91012219/GAR 155,865 PC A03/MF A01 
DE91012220/GAR 

High-temperature solution annealing as an |ASCC mitigation 


technique. 
DE91012220/GAR 155,991 PC A03/MF A01 
DE91012221/GAR 


X-ray microi of and micros- 
tructure for materials science. anny of photon-in 
photon-out spectrosc with third: ‘ation synchrotron 
radiation sources meeting held in Washington, (USA) 25 


Apr 1991. 
156,090 PC A03/MF A01 





DE91012221/GAR 
DE91012228/GAR 

Assessment of the lifetime of roan shield elements. 

DE91012228/GAR 56,784 PC A03/MF A01 
DE91012229/GAR 


Codes vs marketing: How far have they advanced home 
construction practices in the Pacific Northwest. 
DE91012229/GAR 155,090 PC A03/MF A01 


DE91012234/GAR 
ae eon cooperation Subgroup 7: Multigroup 


Be91012294/GAR 157,230 PC A03/MF A01 
DE91012237/GAR 


Radioactive beams with the HHIRF accelerators. 
DE91012237/GAR 57,231 PC A03/MF A01 


DE91012241/GAR 
Magnetization and critical currents of tin-core multifilamen- 


tary Nb(sub 3)Sn conductors. 
DE91012241/GAR 157,232 PC A03/MF A01 
DE91012242/GAR 


Pressure drop and heat transfer for a fluted tubes in- 
cluding validation of the role of transitio 
DE91012242/GAR 157,047 PC A03/MF A01 


DE91012243/GAR 


Advanced water-cooled phosphoric ay fuel cell develop- 
ment. Technical progress report No. 26, April-June 1990. 
DE91012243/GAR 155, 275 PC A03/MF A01 


DE91012248/GAR 


Ordered ceramic membranes. Final report. 
DE91012248/GAR 158,866 


DE91012250/GAR 


PDU-scale testing of microbubble flotation. Technical 
progress report, 13th quarter, September 1, 1989-Novem- 


DE91012250/GAR 155,171 PC A03/MF A01 
DE91012251/GAR 
PDU-scale testing of microbubble flotation. Technical 
— report, 12th quarter, June 1, 1989-August 31, 
DE91012251/GAR 155,172 PC A03/MF A01 
DE91012252/GAR 


PDU-scale testing of microbubble flotation. Technical 
progress report, 11th quarter, March 1, 1989-May 31, 1989. 
DE91012252/GAR 155,173 PC A03/MF A01 


DE91012254/GAR 
Process Development Unit testing of microbubble flotation. 
Technical progress report, 9th quarter, September 1, 1988- 
November, 30, 1988. 


PC A03/MF A01 


DE91012283/GAR 


DE91012254/GAR 
DE91012255/GAR 


Process Development Unit tes 
Technical . report, 


0291012055/GAR 
DE91012256/GAR 
Process development unit testing of microbubble flotation. 
won’ a 1988- 
DE91012256/GAR 155,176 PC A03/MF A01 
DE91012257/GAR 


155,174 PC A03/MF A01 
of microbubble flotation. 
quarter, June 1, 1988- 

155,175 PC A03/MF A01 


unit testing of microbubble flotation. 
report for the sixth quarter (December 


155,177 PC A03/MF A01 


Process 
= hnical progress 
1, 1987-February 29, 1 
DE91012257/GAR 
DE91012258/GAR 


Process development unit ame of 
Technical progress report, fifth 
31, 1987. 
DE91012258/GAR 
DE91012260/GAR 
PDU-scale Bg B. microbubble flotation. Technical 
pr fourth quarter, June 1, 1987-August 31, 
987, 
DE91012260/GAR 155,179 PC A03/MF A01 
DE91012262/GAR 
Pilot-scale testing of microbubble flotation. Technical 
progress report for the first and second quarters (Septem- 
ber 17, 1986-March 16, 1987). 
DE91012262/GAR 155,180 PC A03/MF A01 
DE91012263/GAR 
—— of .~ chemical and electrochemical coal 
leaning —.: ‘echnical cy report, third quarter, 
October 1,1988-December 31 
DE91012263/GAR a 181 PC AO3/MF A01 
DE91012264/GAR 
Development of the chemical and electrochemical coal 
— Fourth quarterly technical progress 
january 1, 1989-March 31, 1989. 
D '91012264/GAR 155,182 PC A03/MF A01 
DE91012266/GAR 
Development of the chemical and electrochemical coal 
ing process. Sixth quarterly technical progress report, 
July 1, 198 ember 30, 1989. 
DE91012266/GAR 155,183 PC A03/MF A01 
DE91012267/GAR 
race 


microbubble flotation. 
quarter, September 1, 1987- 
155,178 PC A03/MF A01 





p of the lectroch coal 
cleaning eng Technical p progr a for ne 7th 
ler, October 1 9-December 31, 
E9101 2267/GAR 155, 184 ORG A03/MF A01 
a ome vy 


Pp of the chemi and electrochemical coal 
oe process. Tec! aa ~ oo report, eighth quarter, 
Jai 1, 1990-March 31, 
DE91012268/GAR 900-55, 185 PC A04/MF A01 
DE91012269/GAR 
Development of the chemical and electrochemical coal 
—- process. Technical progress report for the ninth 
quarter, April 1, 1990-June 30, 1990. 
DE91012269/GAR 155,186 PC A03/MF A01 
DE91012270/GAR 
D t of = hemi h 
cleaning process. Technical pr progress ra — for fe un 
quarter, July 1, 1990-September 
DE91012270/GAR 155,187 PC A03/MF A01 
DE91012271/GAR 
Develop of the ch | and electrochemical coal 
cleaning process. Technical progress report for the elev- 
enth quarter, October 1, 1990-December 31, 1990. 
DE91012271/GAR 155,188 PC A03/MF A01 
DE91012272/GAR 
Development of the chemical and electrochemical coal 
cleaning ner ng Technical progress report for the twelfth 
quarter, J 1991-March 31, 1991. 
DE91012272/ Re 155, 189 PC A03/MF A01 
DE91012273/GAR 


a and application of diagnostic instrumentation 
for measurements of electron and conductivity. 
eport, August-September 


Technical ess report, 1988. 
154,722 PC A03/MF A01 














pr 
DE91012273/GAR 
DE91012277/GAR 
Surface phases and their influence on metal-oxide inter- 


faces. Progress r 
DE91012277/GAR 156,029 PC A03/MF A01 
DE91012278/GAR 


Weak decay of 
DE91012278/GAI 


DE91012280/GAR 
Macrostatistical ous. Progess report for year be- 
— 15 April 1990. 
E91012280/GAR 157,048 PC A03/MF A01 
DE91012283/GAR 
a of in vitro mutagenicity testing systems ae 
T-lymphocytes. Research progr report, 
1990-March 30, 1991. 


DE91012283/GAR 


October 15, 1991 


ons and hypernuc'! 
17239. PC A03/MF A01 





156,185 PC A03/MF A01 


OR-27 
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DE91012284/GAR 
Strongly interacting fermion systems. Progress report, 


1990-1991 
DE91012284/GAR 157,156 PC A03/MF A01 
DE91012286/GAR 


Maryland Magnetic Fusion Research Program: MS sphero- 
— Progress report, November 16, 1990-November 15, 


1 

DE91012286/GAR 156,785 PC A03/MF A01 
DE91012290/GAR 

Fedix on-line information service. Annual status report, Sep- 


tember 1990-August 1991. 
DE91012290/GAR 155,803 PC A04/MF A01 
ype 


uilding a mass ~ tal system for physics 
Deg10%2098 /GAR 157,234 P 
DE91012294/GAR 


Electronic structure of organometallic complexes of the f 
Seen preta of the optical and magneto- 
data of a cyclohexylisocyanide adduct 
om a ta sp 5)-cyclopentadien/)-samarium(I 1). 
Header Arye 154,637 PC A03/MF A01 
unahanaeen 


Numerical studies of cold water injection into vapor-domi- 


nated geothermal systems. 
DE91012295/GAR 155,249 PC A03/MF A01 
DE91012297/GAR 


Development and application of diagnostic instrumentation 
for measurements of electron density ~. ener 
Technical progress report, April 1989-June 19! 

DE91012297/GAR 155,276 ey ‘A03/MF A01 


DE91012299/GAR 
Electron transfer reactions in microporous solids. Progress 


r , March 1990-May 1991. 
DE91012299/GAR 154,588 PC A03/MF A01 
DE91012304/GAR 


Materials evaluation and inspection: New methods, materi- 


als and dimensions. 
DE91012304/GAR 155,821 PC A07/MF A01 
DE91012305/GAR 


Local density increment from an ablated deuterium pellet in 


the TFTR tokamak. 
DE91012305/GAR 156,786 PC A03/MF A01 
DE91012306/GAR 


Towards shorter wavelength x-ray lasers using a high 


power, short pulse pump laser. 
DE91012306/GAR 157,095 PC A03/MF A01 


DE91012307/GAR 


lications. 
A03/ MF. A01 





Transport simulations of a density limit in radiation-dominat- 
oa | 


ed tokamak discharges: 
DE91012307/GAR 


DE91012308/GAR 


— of field line resonances of roe | bro Alfven 
S in three-dimensional inho! 
DE91012308/GAR 157, 109 Pe ‘03/MF A01 
to i 


H-mode experiments on TFTR. 
DE91012309/Gan 157,110 PC A03/MF A01 
DE91012310/GAR 
Discharge cleaning on TFTR after boronization. 
DE91012310/GA 156,787 PC A03/MF A01 
DE91012311/GAR 


Modification of turbulent transport by orbit averaging. 
DE91012311/GAR 157,111 PC A03/MF A01 


DE91012312/GAR 


High-Q plasmas in the TFTR tokamak. 
DE91012312/GAR 157,112 PC A03/MF A01 


DE91012313/GAR 


Rework of parylene coated printed wiring assembI 
DE91012313/GAR 155,019 PC ‘A03/MF A01 


DE91012315/GAR 
oe on pair creation from beam-beam interaction in 


colliders. 
DES1012315/GAR 157,235 PC A03/MF A01 
DE91012316/GAR 
Grid scans: A transfer map “rm. 
DE91012316/GAR 157,236 PC A03/MF A01 
DE91012317/GAR 


Chromaticity corrections in the SLC final focus system. 
DE91012317/GAR 157,237 PC A03/MF A01 


DE91012318/GAR 


New final focus system for the SLAC linear collider. 
DE91012318/GAR 157,238 PC A03/MF A01 


DE91012319/GAR 
Strain enhanced electron spin polarization observed in pho- 


toemision from InGaAs. 
DE91012319/GAR 157,157 PC A03/MF A01 
DE91012320/GAR 


imal, real-time control--colliders. 
DE91012320/GAR 157,239 PC A03/MF A01 
parte 


thod of correcting the be ap in lina 
DE91012324 /GAR 157,240 PC ‘A03/MF A01 


DE91012322/GAR 


tics of the Final Focus Test Beam. 
DE91012322/GAR 157,241 PC A03/MF A01 


OR-28 VOL. 91, No. 20 


157,108 PC A03/MF A01 


DE91012323/GAR 
2d field solver for periodic structures with special corner 


elements. 
DE91012323/GAR 157,242 PC A03/MF A01 
DE91012324/GAR 


Fast thyratron driver. 
DE91012324/GAR 


DE91012325/GAR 
Modified octupoles for damping coherent instabilities. 
DE91012325/GAR 157,244 PC A03/MF A01 
DE91012326/GAR 
Prompt bunch by bunch synchrotron oscillation detection 


via a fast phase measurement. 
DE91012326/GAR 157,245 PC A03/MF A01 
DE91012327/GAR 
Shielded coherent synchrotron radiation and its possible 
effect in the next linear collider. 
DE91012327/GAR 157,246 PC A03/MF A01 


DE91012328/GAR 


Final focus test beam project 
DE91012328/GAR 


DE91012329/GAR 
—— and performance of the traveling-wave beam chop- 


per for the SSRL injector. 

Be9101 2329/GAR 157,248 PC A03/MF A01 
DE91012333/GAR 

Software methodologies for the SSC. 

DE91012333/GAR 157,249 PC A03/MF A01 
DE91012335/GAR 


Biochemical mechanisms and clusters of damage for high- 


LET radiation. 
DE91012335/GAR 156,285 PC A03/MF A01 
DE91012336/GAR 


Ground-based measurements of galactic cosmic ray frag- 


mentation in shielding. 
157,250 PC A03/MF A01 


157,243 PC A03/MF A01 


157,247 PC A03/MF A01 


DE91012336/GAR 
DE91012337/GAR 

Study of the influence of temperature gradients on densifi- 

cation of glass powder compacts. 

DE91012337/GAR 158,867 PC A04/MF A01 
DE91012338/GAR 

Performance of multiple stream pulsed jet combustion sys- 


tems. 
DE91012338/GAR 157,049 PC A03/MF A01 
DE91012339/GAR 
High Energy Physics Division semiannual report of research 
activities, July 1, 1990-December 31, 1990. 
DE91012339/GAR 157,251 PC A06/MF A01 


DE91012340/GAR 

High-(Tc) thin-film microelectronics. 

DE91012340/GAR 155,020 PC A03/MF A01 
DE91012341/GAR 


Weak scale supersymmetry. 
DE91012341/GAR 


DE91012342/GAR 
Seow dissipation in chemical reactions on ultrafast times- 


cales. 

DE91012342/GAR 154,638 PC A03/MF A01 
DE91012343/GAR 

Quantum measurement and the mind-brain connection. 

DE91012343/GAR 157,253 PC A03/MF A01 
DE91012344/GAR 

TEM analysis of enclosed crystal microstructures and inter- 


aces. 

DE91012344/GAR 156,030 PC A03/MF A01 
DE91012345/GAR 

Some new approaches to semiclassical and quantum tran- 


sition state theory. 
DE91012345/GAR 154,639 PC A03/MF A01 
DE91012346/GAR 


Physics at the Planck scale. 
DE91012346/GAR 


DE91012349/GAR 
Summary of the working group 4: Hadron Sey. 
DE91012349/GAR 157,255 PC A03/MF A01 
DE91012350/GAR 
Photolithographically eet | thin-film multilayer devices 


of Moon pn Nye 3)O(sub 7: 
DE91012: 155, 021 PC A03/MF A01 


equim 
a systems as luminaries of varying candlepower 


distrib: 
154,467 PC A03/MF A01 


157,252 PC A03/MF A01 


157,254 PC A03/MF A01 


5E91012351/GAR 
DE91012352/GAR 
— of the quantum susceptance on the gain of super- 


powers A ow mixers. 
DE91012352/GAR 155,022 PC A03/MF A01 
snuanantenh 


—_ of copper diffusion into polyimides by optical second 


monic generation. 
Dest 2353/GAR 156,060 PC A03/MF A01 
DE91012354/GAR 


He ay ty! Schottky detector for use in the Tevatron. 
DE91012354/GAR 157,256 PC A03/MF A01 


DE91012356/GAR 
Preliminary performance of the LBL AECR. 


DE91012356/GAR 
DE91012357/GAR 


Alumina-silicon carbide composites from coated powders. 
DE91012357/GAR 55,941 PC A04/MF A01 


DE91012358/GAR 


Surface, interface and thin-film - inetism: An overview. 
DE91012358/GAR 156,091 PC A03/MF A01 


DE91012359/GAR 
bin. film synthesis using miniature pulsed metal vapor 


icuum arc plasma guns. 
DE91012359/GAR 157,158 PC A03/MF A01 
DE91012361/GAR 


Role of the UNIX(trademark) central computing facility in a 
multi-purpose national laboratory. 
DE91012361/GAR 157,258 PC A03/MF A01 


DE91012362/GAR 
New experimental limit on the electric dipole moment of the 


electron. 
DE91012362/GAR 157,259 PC A03/MF A01 
DE91012363/GAR 


Thin-film flux transformers of YBa2Cu30(7-x). 
DE91012363/GAR 155,039 PC A03/MF A01 


DE91012368/GAR 


Evaluation of monochrome solid-state video camer: 
DE91012368/GAR 154,852 PC A06/MF A01 


DE91012369/GAR 
Quality assurance procedures for computer software sup- 
fairy a assessments of the Waste Isolation 


Pilot 
DE31012360/GAR 156,862 PC A05/MF A01 
DE91012370/GAR 


Performance of the Intel iPSC/860 and Ncube 6400 hyper- 


cubes. 
DE91012370/GAR 154,865 PC A03/MF A01 
DE91012371/GAR 


Regulatory and institutional issues impending cleanup at US 
rtment of Energy sites: Perspectives gained from an 

office of environmental restoration yy ¥: 

DE91012371/GAR C A07/MF A01 


DE91012376/GAR 
Linac and booster RF systems for a dedicated injector for 


SPEAR. 
DE91012376/GAR 157,260 PC A03/MF A01 
DE91012377/GAR 


SLC’s adaptation of the ALS we, oy oe 3g serial link. 
DE91012377/GAR 57,261 PC A03/MF A01 


DE91012378/GAR 


157,257 PC A03/MF A01 


Design of VAX softy 
DE91012378/GAR 
DE91012379/GAR 


Coordinate measurement machines as an alignment tool. 
DE91012379/GAR 57,263 PC A03/MF A01 


DE91012380/GAR 
Accelerator and feedback control simulation using neural 


networks. 
DE91012380/GAR 157,264 PC A03/MF A01 
DE91012381/GAR 


Misalignment study of NLC bunch compressor. 
DE91012381/GAR 157,265 PC A03/MF A01 


DE91012382/GAR 


lsochronous 180 degree turns for the SLC positron system. 
DE91012382/GAR 157,266 PC A03/MF A01 


DE91012386/GAR 


100 MW klystron development at SLAC. 
DE91012386/GAR 157,267 PC A03/MF A01 


DE91012387/GAR 


Simulation of a storage ring free electron laser with a map- 
pin ng algorithm for distribution functions. 
E91012387/GAR 157,268 PC A03/MF A01 


DE91012388/GAR 
pra of A control theory state space formalism for feed- 


bac! 
DE91012986/GAR 157,269 PC A03/MF A01 
DE91012390/GAR 


Correlation plot facility in the SLC control system. 
DE91012390/GAR 157,270 PC A03/MF A01 


DE91012391/GAR 


Orbit monitoring in the SLC. 
DE91012391/GAR 


DE91012392/GAR 


Preliminary estimate of the a impedanc 
DE91012392/GAR 57,272 PC ‘A03/MF A01 


DE91012393/GAR 


Impedance due to synchrotron radiation. 
DE91012393/GAR 157,273 PC A03/MF A01 


DE91012394/GAR 


SLC polarized beam source ultra-hi 
DE91012394/GAR 


DE91012395/GAR 
High-power eee feqeeney binary pulse-compression ex- 


periment at SLA 
DE91012395/GAR 157,275 PC A03/MF A01 





lor a ge lized feedback system. 
157,262 PC A03/MF A01 


157,271 PC A03/MF A01 


h-vacuum design. 
157,274 PC A03. MF A01 
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DE91012396/GAR 
Particle confinement and fueling effects on the Maryland 


spheromak. 
DE91012396/GAR 157,113 PC A08/MF A01 


te ge 





tic properties of confined compact 


toro pl lasma {Speromal) 
Deo10129077 157,114 PC AO7/MF A01 


DE91012402/GAR 
Recovery of Sy okra video signals from vidicons by dy- 


namic cathode biasi 
DE91012402/GAR 154,853 PC A03/MF A01 
DE91012404/GAR 


Relationship between microstructure and ——_ fm gt 


DE91012476/GAR 
DE91012478/GAR 
Fabrication, properties, and tritium recovery from solid 


breeder materials. 
DE91012478/GAR 156,788 PC A03/MF A01 
rar bees om 


po here lace exchange in hilly — 
DE91012479/GAR 54,345 PC A03/MF A01 


DE91012480/GAR 
Searching for top decays to charged Higgs bosons with the 


SDC detector. 

DE91012480/GAR 157,277 PC A03/MF A01 
DE91012481/GAR 

Quantized planes and multiparameter deformations of Hei- 


154,706 PC A03/MF A01 





pA high-energy p 
polytwinned structures. Progress report. 
DE91012404/GAR ie 156,031 
DE91012405/GAR 

Hydrocarbons associated with brines from geopressured 


wells. Annual report, fiscal 1990. 
DE91012405/GAR 156,653 PC A03/MF A01 


DE91012407/GAR 
Energy and the environment in the Asia-Pacific Region: 
Planning for an uncertain future. (Proceedii 
DE91012407/GAR 155,124 ey A25/MF A04 
DE91012408/GAR 
South Korea: Asia-Pacific energy series country report. 
DE91012408/GAR - 155,300 PO A08/ ME A01 
DE91012409/GAR 
Energy supply and demand outlook in the Asia-Pacific 


(201012409/GAR 155,091 PC A03/MF A01 
DE91012410/GAR 

Indonesia: Asia-Pacific energy series, country report. 

DE91012410/GAR 155,301 PC A11/MF A02 
DE91012411/GAR 

— S oil industry: A decade in review and challenges 


Bott 2411/GAR 155,302 PC A04/MF A01 
DE91012412/GAR 

China’s energy outlook. 

DE91012412/GAR 
DE91012413/GAR 

Satisfying stakeholders for successful project management. 

DE91012413/GAR 154,076 PC A03/MF A01 
DE91012414/GAR 

See meeting techniques identify emergency manage- 

ent issues practitioners really = to see addressed. 

DE91012414/GAR 157,715 PC A03/MF A01 
DE91012415/GAR 

Lessons learned from DOE site culture change activities: 

Implications for waste management organizations. 

DE91012415/GAR 155, PC A03/MF A01 
DE91012416/GAR 

Framework for data and information. 

DE91012416/GAR 155,804 PC A03/MF A01 
DE91012417/GAR 

Measuring consensus. 

DE91012417/GAR 
DE91012419/GAR 

Lessons learned from applying external input to DOE policy 


decision maki 
DE91012419/GAR 156,863 PC A03/MF A01 
DE91012420/GAR 


How to increase meeting effectiveness and efficiency. 

DE91012420/GAR 54,085 PC A03/MF A01 
DE91012421/GAR 

Selection tool for choosing the best participative problem- 


solving technique 
154,431 PC A03/MF A01 


PC A03/MF A01 


155,303 PC A04/MF A01 


154,430 PC A03/MF A01 


DE91012421/GAR 
DE91012425/GAR 
Why engineers must know and manage organizational cul- 


ture. 
DE91012425/GAR 154,077 PC A03/MF A01 
DE91012427/GAR 


Experience in designing and using a flat structure in a multi- 


project research organization. 
DE91012427/GAR 154,086 PC A03/MF A01 
DE91012428/GAR 


Effects of information availability on the group consensus 


process. 
DE91012428/GAR 154,078 PC A03/MF A01 
DE91012471/GAR 


Development of nondestructive evaluation methods and 
prediction of effects of flaws on the fracture behavior of 


structural ceramics. 
DE91012471/GAR 155,868 PC A03/MF A01 
DE91012472/GAR 


Effect of size and geometry on levitation force measure- 


sen and GL(N) algebras. 
DE91012481/GAR 157,278 PC A03/MF A01 
DE91012482/GAR 


Summary of literature review of risk communication: Han- 
ford Environmental Dose Reconstruction Project. 
DE91012482/GAR 155,417 AO5/MF A01 


DE91012483/GAR 


Estimates of Me poy River radionuclide concentrations: 
Data for 1 dose tions. Hanford Enviro tal 


Dose Reconstruction Proj 
DE91012483/GAR 155,469 PC A0S/MF A01 
DE91012485/GAR 


Biomimetic thin film deposition. 
DE91012485/GAR 


0E91012406/GAR 





155,900 PC A03/MF A01 





performance 
algorithm. 
18 “eC A03/MF A01 


ray Ci 
a pueiel inoa al 


pron EAT, 
DE91012487/GAR 

Sequential separation of actinide elements from highly ra- 

dioactive Hanford waste by ion —- methods. 

DE91012487/GAR 156, PC A03/MF A01 


DE91012488/GAR 


Recommended guidelines for managing hazards assess- 
ment software at emergency operations centers. 
DE91012488/GAR 157,716 PC A03/MF A01 


DE91012489/GAR 
— of workers exposed to low doses of external radi- 


DE91012489/GAR 156,286 PC A03/MF A01 
DE91012490/GAR 
Design and analysis of the 50mm collider dipole vacuum 


vi . 
DE91012490/GAR 157,279 PC A03/MF A01 
DE91012491/GAR 
Threatened Area Database System (TADS) computer pro- 


ram. 
Beo1012491 /GAR 158,718 PC A03/MF A01 
DE91012501/GAR 
Systematic effects in CALOR simulation code to model ex- 


perimental configurations. 
DE91012501/GAR 157,280 PC A03/MF A01 
DE91012502/GAR 


Plastic Media Blasting (PMB) waste treatment technology. 
DE91012502/GAR 155,510 PC A03/MF A01 


DE91012504/GAR 


Proposed Regulatory Guide basis for spent fuel decay heat. 
DE91012504/GAR 156,865 PC A03/MF A01 


DE91012506/GAR 
Fixed-wavelength R2PI/tandem mass spectrometry for mix- 


ture analysis in the quadrupole ion trap. 
DE91012506/GAR 154,560 PC A03/MF A01 


DE91012507/GAR 
Enhancement of mass resolution in the quadrupole ion trap 


via resonance ejection. 
DE91012507/GAR 154,561 PC A03/MF A01 
DE91012513/GAR 


Chemical characterization of microparticles by laser abla- 
tion in an ion trap mass spectrometer. 
DE91012513/GAR 154,640 PC A03/MF A01 


DE91012514/GAR 
Beyond the market: Recent regulatory responses to the ex- 


ternalities of ory production. 
DE91012514/GA 155,125 PC A03/MF A01 


DE91012516/GAR 
Confinement projections for the Burning Plasma Experiment 


Sesto1 2516/GAR 157,115 PC A03/MF A01 
DE91012518/GAR 


Evaluation of environmentally acceptable coal combustion 
technology to increase coal use at CONUS Air Hea ao 
DE91012518/GAR 156,450 PC A03/MF A01 


0E91012618/GAR 
’ cluster decomposition in a quadrupole ion 





ments between permanent magnets and high p 


Bs1012472/GAR 156,021 PC A03/MF A01 
DE91012474/GAR 


Status of the uranium upgrade of ATLAS. 
DE91012474/GAR 157,276 PC A03/MF A01 


DE91012476/GAR 
Fluidization of large particles: Supercomputer generated 
movie. 


Sica 154,562 PC A03/MF A01 
DE91012520/GAR 


Automated verification of system « 
DE91012520/GAR 


DE91012521/GAR 
Defending the defend Brilliant pebble defense against 
pop-up neutral particle beam suppression attacks. 





isoonr Pe ‘A03/MF A01 





DE91012561/GAR 


DE91012521/GAR 
DE91012522/GAR 

Analysis of metals in solution using electrospray ionization 

DE91012522/G. 154,563 PC A03/MF A01 
DE91012526/GAR 


= ital studies 
5e01012526/GAR 


DE91012527/GAR 
Control of autonomous 


mobile robo! 
— qualitative reasoning VLSI chips and 
BIOIDE27/GAR 155,828 


DE91012529/GAR 
Erosion studies on a Fe3Al-based iron aluminide and 1100 


Al. 

DE91012529/GAR 155,992 PC A03/MF A01 
DE91012530/GAR 

Pemepaien ane and transport ee of superconduc- 

tors in very high magnetic 

DE91012530/GAR 157,159 PC A03/MF A01 
DE91012534/GAR 

Use of historical assessment for evaluation of process- 

based projections of future environmental change: 

= acidification in the Adirondack Mountains, New York, 

DE91012534/GAR 155,674 PC A03/MF A01 
DE91012536/GAR 


156,319 PC A03/MF A01 


of the volatility of ammonium chloride. 
155,073 PC A03/MF A01 


- custom-de- 
PC A03/MF A01 


xic metals from wai 


Removal of soluble to: 
DE91012536/GAR 155, po “PC A03/MF A01 
DE91012537/GAR 

Influence of crack depth on the fracture toughness of reac- 


tor e vessel steel. 

DE91012537/GAR 155,993 PC A0Q3/MF A01 
DE91012538/GAR 

Properties of materials with a fine length scale: Mechanical- 

ly alloyed metals and the high temperature superconductor 

Y1Ba2Cu307. 

DE91012538/GAR 156,032 PC A03/MF A01 
DE91012540/GAR 


Example of system integration for RCRA policy analysis. 
DE91012540/GAR 155,511 PC A03/MF A01 


DE91012542/GAR 
ane for ae ions in solution from compounds 


not normally ionization. 

DE91012542/GAR 154,564 PC A03/MF A01 
DE91012543/GAR 

Role of new wood energy crops in mitigation of fossil CO2 

emissior i 1s. 

DE91012543/GAR 155,366 PC A03/MF A01 
DE91012544/GAR 

Scintillation detector efficiencies for neutrons in the energy 

region above 20 MeV. 

DE91012544/GAR 157,281 PC A03/MF A01 
DE91012545/GAR 

National Energy Strategy. Technical Annex 1, Analysis of 

= to amend the Public Utility Holding Company Act of 

1935. 

DE91012545/GAR 155,092 PC A04/MF A01 
DE91012546/GAR 


Waste management potential for the ‘associated wastes’ of 


oil and gas exploration and production. 
DE91012546/GAR 155,512 PC A04/MF A01 


DE91012548/GAR 
Coal Liquefaction Program. Fiscal year 1991 summary pro- 


Seo plan. 
E91012548/GAR 155,133 PC A03/MF A01 
DE91012549/GAR 


Pinellas Plant FY1990 site specific implementation pian 
DE91012549/GAR 155,513 PC A04/MF ‘A01 


DE91012550/GAR 


Atmospheric propagation of hi goog 
DE91012550/GAR ” 57,026 PC A04/ Me MF A01 


DE91012552/GAR 
‘ZLIB’: A eng library for differential algebra (A user’s 
1.0) 


lor Version 
Beoro12 012552/GAR 157,282 PC A03/MF A01 
DE91012553/GAR 


Comment on round-off errors “oes aylor maps. 
DE91012553/GAR 57,283 PC A03/MF A01 


DE91012555/GAR 
Typical ‘Ztrack’ long-term tracking result for the SSC aper- 


ture study. 
DE91012555/GAR 157,284 PC A03/MF A01 
ary ete 


Low intensity beam extraction at the SSC. Ri 
DES1012550/GAR 157,285 PC I A03/MF A01 


DE91012557/GAR 
Bent — extraction of the SSC beam with RF noise in- 
juced diffusion. 
DE91012557/GAR 157,286 PC A03/MF A0O1 
DE91012561/GAR 
Reflection mask technology for soft x-ray projection lithog- 


fi . 
OE9%012561 /GAR 156,053 PC A03/MF A01 
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DE91012562/GAR 


Radiological analysis for Nova upgrade. 
DE91012562/GAR 155,470 PC A03/MF A01 


DE91012573/GAR 
Effective like- and unlike-pair interactions at high pressure 


and high temperature. 
DE91012573/GAR 155,847 PC A03/MF A01 
DE91012575/GAR 


High performance architecture for accelerator controls. 
DE91012575/GAR 157,287 PC A03/MF A01 
DE91012576/GAR 
| pi ign. 
DESIOI2S/6/GAR 
DE91012577/GAR 
Practical systems engineering process for integrating SSC 


collider ring components. 
DE91012577/GAR 157,289 PC A03/MF A01 
DE91012578/GAR 


—— of a thermal expansion joint for the SSC magnet 


lea 
E9101 2578/GAR 157,290 PC A03/MF A01 
DE91012579/GAR 


Helium venting model for a SSC half cell. 
DE91012579/GAR 157,291 


DE91012580/GAR 
Systems engineering at the Superconducting Super Collider 


(one year later). 
DE91012580/GAR 157,292 PC A03/MF A01 
DE91012581/GAR 


Linac RF systems for the SSC. 
DE91012581/GAR 


DE91012582/GAR 


SSC accelerator availability allocation. 
DE91012582/GAR 157,294 PC A03/MF A01 


DE91012583/GAR 


Magnet database system. 
DE91012583/GAR 


DE91012584/GAR 
ape superconducting magnets for reliability and avail- 


5291012584/GAR 157,296 PC A03/MF A01 
DE91012585/GAR 
Filament and critical current degradations in extracted 


strands of SSC cable. 
DE91012585/GAR 157,297 PC A03/MF A01 
DE91012586/GAR 


Quantification of systematic error in I(sub c) testing. 
DE91012586/GAR 57,298 PC A03/MF A01 


DE91012587/GAR 


Summary of the performance of strand produced for the 
1990 SSC Dipole Program. 
DE91012587/GAR 


DE91012588/GAR 


Issues and results in the development of 2.5 micron fila- 
ment strand for the HEB 
DE91012588/GAR 


DE91012589/GAR 
Technology transfer considerations for the collider dipole 


are 
DE91012589/GAR 157,301 PC A03/MF A01 
DE91012590/GAR 


Quality assurance of superconducting wire and cable for 
SSC magnets. 
DE91012590/GAR 


DE91012591/GAR 


pan yrseey design study of the dipole oe cold mass 
shell for the Superconducting Super Col 
DE91012591/GAR 157,303 PC A03/MF A01 


DESO TREST/GAR 


Th and imental study of unimolecular and bio- 
molecular sent hydrogen transfer reactions. 
DE91012607/GAR 155,134 PC A03/MF A01 


DE91012608/GAR 


Avian eggshell as a model of biomineralization. 
DE91012608/GAR 155,869 PC A03/MF A01 


DE91012609/GAR 
Acquisition of Japanese science and technology informa- 


tion in the United States. 
DE91012609/GAR 154,092 PC A03/MF A01 
DE91012610/GAR 


SPGD: A central power system for space title in French. 
DE91012610/GAR 57,659 PC A03/MF A01 


ee 


ow-background counting systems compared 
Desto12e11/GAR 156,813 PC A03/MF A01 


eo as 


cy assessment resource manual. 
DES! 12612/GAR 158,471 


DE91012613/GAR 


Human factors analysis of plans and procedures. 
DE91012613/GAR 156,904 PC A03/MF A01 


DE91012614/GAR 
Effect of winds in reducing og radon concentrations 
under houses laid over gravel 
156, 472 PC A03/MF A01 


DE91012614/GAR 
OR-30 VOL. 91, No. 20 


157,288 PC A03/MF A01 


PC A03/MF A01 


157,293 PC A03/MF A01 


157,295 PC A03/MF A01 


157,299 PC A03/MF A01 


157,300 PC A03/MF A01 


157,302 PC A03/MF A01 





PC A03/MF A01 


DE91012615/GAR 


Status of US pri 
DE91012615/GA 


DE91012616/GAR 
Hanford Reservation: A refuge for native plants and ani- 


mals. 
DE91012616/GAR 156,729 PC A03/MF A01 
DE91012617/GAR 
Hanford Environmental 
Monthly report. 
DE91012617/GAR 


DE91012621/GAR 


NCRP comments on radiation protection related reports, 
proposed standards, and a Final progress report, 1 
September 1989-28 February 19! 

156,287 PC A03/MF A01 


ram for disposal of spent nuclear fuel. 
156,866 PC A04/MF A01 


Dose Reconstruction Project. 
155,473 PC AO5/MF A01 


DE91012621/GAR 
DE91012622/GAR 
Flow and transport around a noncontinuous horizontal layer 


at Yucca Mountain. 
DE91012622/GAR 155,474 PC A03/MF A01 
DE91012627/GAR 


Toward a better parallel performance metric. 
DE91012627/GAR 154,919 PC A03/MF A01 


DE91012629/GAR 


Interpreting solidification phenomena and microstructural 
evolution in metals through the use of transparent model 


alloy systems. 
DE91012629/GAR 156,033 PC A03/MF A01 
DE91012630/GAR 


Perturbed environment assessments for space vehicles. 
DE91012630/GAR 156,807 PC A03/MF A01 


DE91012631/GAR 
—* with latent heat storage for passive solar appli- 


DEST 01 2631/GAR 155,328 PC A04/MF A01 
DE91012632/GAR 


Exploratory investigation of energy use metering and data 
analysis methods for multifamily buildings in the Pacific 


Northwest. 
DE91012632/GAR 155,093 PC A03/MF A01 
DE91012634/GAR 
Proceedings of the first switch tube advanced technology 
meeting held at EG&G, Salem, Massachusetts, May 23, 
90. 


19! 

DE91012634/GAR 156,092 PC A09/MF A02 
DE91012635/GAR 

—— and representation of intelligent electronic doc- 

ments: An architecture for a ility, 

DE91012635/ GAR 4,961 ‘oc A03/MF A01 
DE91012636/GAR 

Diffraction patterns produced by periodic and turbulent 

— gases including applications of photorefractive tem- 

i 


poral filtering. 
DE91012636/GAR 157,050 PC A04/MF A01 
DE91012638/GAR 
Measurements of angular distributions of absolute cross 
sections and analyzing powers of the reaction (bar p)p 
yields d(pi)(sup + ) between 1.3 and 2.4 GeV 
DE91012638/GAR 157,304 °C A03/MF A01 
DE91012639/GAR 


Regulation of photosynthetic membrane components in 


cyanobacteria. Annual re; 
DE91012639/GAR 156,213 PC A03/MF A01 


DE91012640/GAR 

Effects of freezing and cold acclimation on the plasma 

membrane of isolated protoplasts. 

DE91012640/GAR 156,155 PC A03/MF A01 
DE91012641/GAR 

Computational methods for improving the resolution of sub- 

surface seismic images. Progress report, September 15, 

1990-September 14, 1991. 

DE91012641/GAR PC A03/MF A01 
DE91012642/GAR 

Investigation of laser diagnostics of PACVD processes for 

——a hard face coatings. Performance report, 1 Sep- 
tember 1990-30 April 1991. 
PC A03/MF A01 


155,001 


DE91012642/GAR 
DE91012643/GAR 


Nondestructive testing standards and the ASME code. 
DE91012643/GAR 156,905 PC A03/MF A01 


DE91012644/GAR 


H reer ron production > LEAR. 
p¥ai0 644 /GAR 157,305 PC A03/MF A01 


158,901 


enuaiinamnan 
a documentation of the Gas Analysis Modeling 


Syste 
DE91012645/GAR 155,094 PC A09/MF A01 
DE91012647/GAR 


Ferroelectric fatigue in modified bulk lead zirconate titanate 


ceramics. 

DE91012647/GAR 155,870 PC A03/MF A01 
DE91012648/GAR 

Hydrogen reactions with Dangling Bonds in Si and Si-SiO2 


structures. 
DE91012648/GAR 154,641 PC A03/MF A01 
DE91012650/GAR 


Fire performance of aged electrical cables. 


DE91012650/GAR 
DE91012651/GAR 


Measurement accuracy of macroscopic quantum circuits 
with rf-biased Josephson junction arrays. 
DE91012651/GAR 155,023 PC A03/MF A01 


DE91012652/GAR 
ay approach to massively parallel computa- 
DE91012652/GAR 154,962 PC A03/MF A01 
DE91012653/GAR 
United States Department of Energy solar receiver technol- 


development. 
155,329 PC A03/MF A01 


156,836 PC A03/MF A01 


DE91012653/GAR 
DE91012654/GAR 


Monitoring structural response in pressurized environments: 
Part 1, Instrumentation techniques. 
DE91012654/GAR 156,984 PC A03/MF A01 


DE91012655/GAR 
Subgap absorption in conjugated polymers. 
DE91012655/GAR 156,061 
DE91012656/GAR 


Ezekiel graphs. 
DE91012656/GAR 


DE91012659/GAR 
US/EKS: Advances in the SPANK-based Energy Kernel 
System. 
DE91012659/GAR 
DE91012660/GAR 


Integrated theoretical and experimental study of the ther- 
mophysical properties of fluid mixtures. Progress report 


(February 1990-February 1991). 
DE91012660/GAR 157,051 PC A03/MF A01 


DE91012664/GAR 


Minority research and education teem 4 service. Annual 
status report, January 1991-September 1991 
DE91012664/GAR 154,434 PC A0S/MF A01 


DE91012665/GAR 


Minority research and education information service: 
Design, develop, pilot test and implement on-line access for 
HBCUs and government agencies. Progress report. 

DE91012665/ GAR 154,079 PC A03/MF A01 


DE91012666/GAR 


Minority research and education information service: 

develop, pilot test and ag ees hg — access for 
and = — Pr 

DE91012666/GAR 


DE91012667/GAR 


High resolution Raman spectroscopy of complexes and 
clusters in molecular beams. — report. 
DE91012667/GAR 154,642 PC A03/MF A01 


DE91012669/GAR 
Dynamics of charge-transfer excited states relevant to pho- 
tochemical energy conversion. Progress report, June 1989- 
March 1990. 
DE91012669/GAR 154,589 PC A03/MF A01 
DE91012672/GAR 


Modeling of column flotation. 
DE91012672/GAR 


DE91012677/GAR 
Nuclear magnetic resonance studies of atomic motion in 
lithium chloroborate and lithium thiosilicate glassy fast ionic 
conductors. 
DE91012677/GAR PC A05/MF A01 
DE91012678/GAR 


EXAFS studies of elastic strain in dilute bina 
DE91012678/GAR 156,034 Pi 


DE91012679/GAR 


Synthesis and characterization of reduced ternary molybde- 
num oxides and soluble copper (Ill) alkoxide complexes. 
DE91012679/GAR 55,872 PC A11/MF A02 


DE91012705/GAR 


Estimating probability of nuclear weapon proliferation. 
Volume 1, A comprehensive assessment method. 
DE91012705/GAR 156,808 PC A03/MF A041 


DE91012706/GAR 


Estimating probability of nuclear weapon proliferation. 
Volume 2, technology base considerations. 
DE91012706/GAR 156,809 PC A03/MF A01 


DE91012707/GAR 
System approach to the design of superconducting mag- 


nets. 
DE91012707/GAR 157,306 PC A03/MF A01 
DE91012709/GAR 
Coal liquefaction process streams characterization and 
evaluation. Quarterly technical progress report, January 1- 
0. 


March 31, 19 

DE91012709/GAR 155,135 PC A0OS/MF A01 
DE91012710/GAR 

Stable carbon isotope analysis of coprocessing materials. 

Quarterly technical progress report, April 1-June 30, 1990. 

DE91012710/GAR 155,191 PC A06/MF A01 
DE91012711/GAR 

Control of catalytic hydrotreating selectivity with ammonia. 

(First quarterly) report, January 1, 1991-March 31, 1991. 

DE91012711/GAR 158,136 PC A03/MF A01 


‘PC A03/MF A01 


156,100 PC A03/MF A01 


155,095 PC A04/MF A01 


report. 
4, 4, 5 “PC A04/MF A01 


155,190 PC A03/MF A01 


155,871 


alloys. 
A05/MF AO1 
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DE91012712/GAR 


Microbial reduction of SO2 and NOx as a means of by- 

product recovery/disposal from regenerable processes for 

the a of flue gas. Technical progress report, 

December 11, 1990-March 11, 1991. 

DEOT010712/GAR 155,367 PC AOS/MF A01 
DE91012713/GAR 


Regulation of photosynthetic membrane components in 
anobacteri 


cy: . 
DE91012713/GAR 156,214 PC A03/MF A01 
0E91012714/GAR 





a microstructural instabilities 
during high temperature, low cycle fatigue of Ni, NiZAl and 
A — Md — Progress report, June 1, 
DESIST 14/GAR 156,035 PC A03/MF A01 
DE91012718/GAR 
Reconstruction of dose equivalent to the public on Universi- 
of California, Davis, property from the (60)Co Irradiator 
DEoIO1 2718/GAR 156,288 PC A04/MF A01 
DE91012720/GAR 
Theoretical h in int gy nuclear phys- 
ics. Technical progress report (a performance report) for 
= — year period, April 1, 1990 through March 31, 
bE91012720/GAR 157,307 PC A03/MF A01 
DE91012722/GAR 


Pelletizing/reslurrying as a means of distributing and firing 

clean coal. Final quarterly technical progress report No. 2, 
ober 1, 1990-December 31, 1990. 

DE91012722/GAR 155,192 PC A05/MF A01 


DE91012723/GAR 
Pyrite surface characterization and control for advanced 
fine coal desulfurization technologies. Second quarterly 
— progress report, December 1, 1990-February 28, 
1 
DE91012723/GAR 155,193 PC A03/MF A01 
DE91012724/GAR 


Roles of additives and surface control in slurry atomization. 

Quarterly report, (January-March 1991). 

DE91012724/GAR 155,194 PC A03/MF A01 
DE91012725/GAR 

Effects of calcium magnesium acetate on the combustion 

of coal-water — ixth ima project report, 1 De- 


cember 1990-28 
DEOTO12725/GAR" "155,195 PC A03/MF A01 
DE91012726/GAR 


Experimental studies on 
Particles. Progress report 
tuary 15, 1991. 
DE91012726/GAR 


DE91012727/GAR 
ene ye flow —— a variable aperture fracture in To- 


|= oh, a} welded 
91012727/GAR 156,867 PC A03/MF A01 
DE91012728/GAR 

Fission product behavior during a loss-of-flow/loss-of- 


wer transient in the ATR. 
1E91012728/GAR 156,868 PC A03/MF A01 
DE91012729/GAR 


Sponge ball cleaning of particulate fouling in enhanced 


tubes. 

DE91012729/GAR 155,074 PC A03/MF A01 
DE91012730/GAR 

Experience in presenting short courses in waste manage- 

ment technologies for secondary science and mathematics 


teachers. 
155,514 PC A03/MF A01 


iain ins 





roup ignition of a cloud of coal 
lo. 10, November 16, 1990-Feb- 


155,196 PC A03/MF A01 


DE91012730/GAR 
DE91012731/GAR 


Wright-Patterson Air Force Base PCB inventory, assess- 
ment, and cleanup project summary. 
DE91012731/GAR 155,719 PC A03/MF A01 


DE91012732/GAR 


Accelerated re approaches for maintenance training. 
DE91012732/GAR 156,906 PC A03/MF A01 


DE91012733/GAR 


Innovative safety ideas for fusion experimental machines. 
DE91012733/GAR 156,789 PC A03/MF A01 


DE91012734/GAR 
Evidences of trapping in tungsten and implications for 


piasma-facing components. 
DE91012734/GAR 156,790 PC A03/MF A01 
DE91012735/GAR 


Laboratory characterization and vitrification of Hanford ra- 


dioactive high-level waste. 
DE91012735/GAR 156,869 PC A03/MF A01 
DE91012736/GAR 


Effects of residual stresses on the fracture toughness of 


Zircaloy-2 tubes. 
DE91012736/GAR 156,036 PC A03/MF A01 
DE91012737/GAR 


Herero gammy determined growth kinetics of primary lung 


tumors in the dog. 

DE91012737/GAR 156,168 PC A03/MF A01 
DE91012740/GAR 

Pyrolyzer slag reuse evaluation. 


DE91012740/GAR 155,515 PC A03/MF A01 


DE91012745/GAR 


on cylinder valve corr 


Effect of fluoride om 
DE91012745/GAI 155,965 PC Ad A04/MF A01 
DE91012746/GAR 
Defect = in lil-V thin film semiconductors. Progress 
/1991. 


DES! 91012746/GAR 157,160 PC A03/MF A01 
DE91012757/GAR 

Model methodology and data description of the Production 

of Onshore Lower 48 Oil and Gas 

DE91012757/GAR 156,678 PC AO7/MF A01 


DE91012761/GAR 
Search for quark gerentiee with the CDF detector at 


the Fermilab Collider. 
DE91012761/GAR 157,308 PC A06/MF A01 
peer 


Quarterly coal report, October-December 
DE91012762/GAR 155,197 We (A08/MF A01 


DE91012763/GAR 
——— liquid-effluent monitoring program: FY 1990 


annual report. 
DE91012763/GAR 155,676 PC A16/MF A02 
DE91012764/GAR 


Test plan for FY-91 dust control studies. 
DE91012764/GAR 155, 475 PC A04/MF A01 


DE91012765/GAR 
Sage grouse use of burned, non-burned, and seeded vege- 
tation communities on the Idaho National Engineering Lab- 
oratory, Idaho. 
DE91012765/GAR 156,315 PC A05/MF A01 
DE91012766/GAR 


Phase 1: ISOCELL demonstration test perform 
DE91912766/GAR 155,516 PC ‘A03/MF AO A01 


DE91012767/GAR 
Tritium systems interactions for systems code applications 
and safety analysis. 
DE91012767/GAR 155,476 PC A11/MF A02 
DE91012768/GAR 
Review of silicon carbide/metal interactions with rel 


to silicon carbide joining 
DE91012768/GAI 155,873 PC A03/MF A01 
DE91012769/GAR 


Uranium Task Force final report. Part 1, Site summary; Part 


2, Recommendations. 
DE91012769/GAR 156,870 PC A0S/MF A01 
DE91012770/GAR 


a plan for in situ vitrification engineering-scale test No. 


bEo101 2770/GAR 155,517 PC A09/MF A02 
DE91012771/GAR 
Statement of work for Los Alamos National Laboratory on 


ferrocyanide studies. 
155,518 PC A03/MF A01 





Ocy 
DE91012771/GAR 
DE91012772/GAR 


Fission product iodine during early Hanford-Site operations: 
Its production and behavior during fuel processing, off-gas 
treatment and release to the atmosphere. 

DE91012772/GAR 155,477 PC A04/MF A01 


DE91012773/GAR 
pa waste remediation: A new application for in situ vitri- 


ficatio 
DE91012773/GAR 155,519 PC A03/MF A01 
DE91012774/GAR 
Influence of chromium depletion on IGSCC of 304 stainless 
teel. 


steel. 

DE91012774/GAR 155,994 PC A03/MF A01 
DE91012775/GAR 

Environmental persistence and toxicity of dimethyl malo- 


nate and me te Salicylate. 
DE91012775/ 155,368 PC A03/MF A01 
DE91012776/GAR 


WFOV star tracker camera. 
DE91012776/GAR 


DE91012777/GAR 
Hugoniot — on a slurry of finely divided tung- 


sten and pla: 
DE91012077/GAR 156,062 PC A03/MF A01 
DE91012779/GAR 


Development of a current collection loss management 
system for SDI homopolar power supplies. Final report, 
tember 29, 1986-September 30, 1990. 
DE9101 2779/GAR 155,277 PC A06/MF A01 
DE91012780/GAR 
DOE Engineering/Science Career Orientation Program, 
Summer 1989. Final performance report. 
DE91012780/GAR 154,436 PC A03/MF A01 


DE91012781/GAR 


Thermod\ and effi — 
(Annual report), April 1990-March 1991. 
DE91012781/GAR 154,707 PC A03/MF A01 


DE91012782/GAR 
Ultra-low temperature properties of amorphous solids. 


Progress report. 

DE91012782/GAR 155,874 PC A03/MF A01 
DE91012786/GAR 

Fusion with highly spin polarized HD _ ay 2). Final 

report, October 1, 1989-September 30, 1 


157,535 PC A03/MF A01 


and engines. 





DE91012811/GAR 


DE91012786/GAR 
DE91012787/GAR 


156,791 PC AQS/MF A01 


No. 1 py at 1 
DE91012787/GAR 
DE91012788/GAR 


ber 1, 1990-Fi 
DE91012788/GAR 
DE91012789/GAR 


Coal desulfurization 
— No. 3, October 
'91012789/GAR 
DE91012790/GAR 
Predictive models for circulating fluidized bed combustors. 
— theory approach, Chapter 9: Fifth technical progress 
91012790/GAR 154,709 PC AQ5/MF A01 
DE91012791/GAR 
Ce of stability/rheology relationship with coal prop- 
age progress report, 
December 15, 1990-March 15, 1991. 
Desrore7en, /GAR 155,200 PC A03/MF A01 
DE91012792/GAR 
Enhanced coal hydrogasification via oxidative eatment. 
} ane a progress report, 1, 1990- 
Dea! 01  eR/GARi 155,137 PC A03/MF A01 
DE91012793/GAR 
Development of a coal 
— No. 3, 
DE91012793/GAR 
DE91012795/GAR 


in a rotary kiln 
1-December 31, 1990. 
154,708 PC A03/MF A01 


, 1990. 
155,201 PC A03/MF A01 


ii *, 





in g catalyst. (Quarterly 
report), December 29, 2a, 100 Maren 29, Toor 
DE91012795/GAR 155,138 PC A03/MF A01 
DE91012796/GAR 


Undergraduate Studies p 
pain of the HBCU fossil e 





luary 
DE91012796/GAR 
DE91012797/GAR 


155,202 PC A03/MF A01 


Chamber propagation. 

DE91012797/GAR 
DE91012798/GAR 

Fundamental studies in production of C2-C4 hydrocarbons 

from coal. Progress report No. 10, Saeee t 1990-Feb- 

ruary 28, 1991. 

DE91012798/GAR 155,139 PC A03/MF A01 
DE91012799/GAR 

Evaluation of a pre-charging pulse-jet filter for small com- 

emg particulate control. Project quarterly report, 

oe ee 991 

DE91012799/GAI 155,126 PC A03/MF A01 
DE91012800/GAR 

Bimetallic promotion of cooperative transfer and 

heteroatom removal in coal gg 


erly summa- 
, September 1, 1990-November 30, 1 
91012800/GAR 155, 10 PC A03/MF A01 


DE91012801/GAR 
7th US-Korea joint workshop on coal utilization technology. 
Pr , 


‘oceedings. 
DE91012801/GAR 155,203 PC A25/MF A04 
DE91012803/GAR 
Advanced Test yes risk-based management system in- 
manual. Ri 1. 


struction 

DE91012803/GAR 156,837 PC A04/MF A01 
DE91012804/GAR 

Current methods of handling less-than-detectable measure- 

ments and detection limits in statistical analysis of environ- 

mental data. 

DE91012804/GAR 155,720 PC A04/MF A01 

DE91012805/GAR 


156,792 PC A03/MF A01 


Thermal processes evaluation for RWMC wastes. 
DE91012805/GAR 155,520 PC A05/MF AO1 
DE91012806/GAR 
Test plan for In situ Vitrification Engineering-Scale Test No. 
6, EG&G Idaho, Inc., Job Number 318230. 
DE91012806/GAR 155,521 PC A09/MF A02 


DE91012807/GAR 


Gas evolution from spher: 

DE91012807/GAR 
DE91012808/GAR 

Mechanisms of bacterial metals removal from sol 


156,793 PC A03/MF A01 


lids. 
DE91012808/GAR 155,677 PC A03/MF A01 
DE91012809/GAR 


Advanced Test Reactor aaa” Evaluation Pri ———. 
DE91012809/GAR ‘56,907 PC A03/MF A01 


DE91012810/GAR 
penn. ym es a process model for intelligent contro! of 


jas metal arc welding. 
991012810/GAR 155,817 PC A03/MF A01 
DE91012811/GAR 
In situ vitrification: Application to buried waste. 


October 15,1991 OR-31 
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DE91012811/GAR 
DE91012812/GAR 


Distributed relational database design and implementation 
for a , distributed computer system. 

DE91012812/GAR 154,920 PC A03/MF A01 
DE91012813/GAR 


RELAPS5 kinetics model development for the Advanced 
Test Reactor. 
156,939 PC A03/MF A01 


155,522 PC A03/MF A01 


DE91012813/GAR 
DE91012814/GAR 

Testing frequencies of safety related pumps and valves: 

PSA perspectives vs United —_ =" codes. 

DE91012814/GAR 56,838 PC A03/MF A01 
DE91012815/GAR 


Parallel algorithm for ae linear equations arising from 


one-dimensional network 
DE91012815/GAR "187, 052 PC A03/MF A01 
ge sme 


man side of value engineeri 
DEo1012817/GAR " 7 


OESTTESIE/GAR 


154,087 PC A03/MF A01 





with a distributed data- 
base in a co Geutased on computer system. 
DE91012818/GAR 154,921 PC A03/MF A01 


DE91012819/GAR 
msg na of a mathematical model for calculating dose 


om internal uranium. 

Deor01281 9/GAR 156,289 PC A03/MF A01 
DE91012820/GAR 

Is it possible to assure structural integrity and demonstrate 

gs extension of older nuclear piping systems built to ASA 

31 

DE91012820/GAR 156,908 PC A02/MF A01 

DE91012821/GAR 


Building energy codes and standards: A compliment to 
mand-side management programs. 
DE91012821 /GAR 155,304 PC A03/MF A01 


DE91012822/GAR 
Communicating with public and scientific audiences: Are 


they really any different. 
DE91012822/GAR 155,721 PC A03/MF A01 
DE91012823/GAR 


Evaluation of the depleted uranium hazard from SRAM II 
missile tes' 
DES1012823/GAR 156,290 PC A03/MF A01 
DE91012824/GAR 


anium spectrometry: T| 
157,309 Pay ‘A03/ ME ‘A01 


Low-background 

DE91012624/GAR 

DE91012825/GAR 
Hydrocode development on the nCUBE and the connection 


machine hypercubes. 
DE91012825/GAR 


DES1012857/GAR 
i Manag it Department annual work plan, 


FY 1991. 
DE91012857/GAR 156,909 PC A03/MF A01 
DE91012858/GAR 
ANL Site Response for the DOE FY1993 Information Tech- 
r 


nology Resources Long-Range Plan. 
DE91012858/GAR 154,093 PC A12/MF A02 


DE91012859/GAR 
on radiative decays, the alpha parameter of _— 
) yields pigamma) first results from Fermilab E7 
(eord1abse/0R 157,310 PC A03/MF ‘At 


DE91012860/GAR 
Advanced Light Source: A new tool for research in atomic 


and molecular ag 

DE91012860/GA\ 157,311 PC A03/MF A01 
DE91012861/GAR 

Physics possibilities at LHC/SSC. 

DE91012861/GAR 157,312 PC A03/MF A01 
DE91012862/GAR 


timization of an RF driven H(sup — ion source. 
DE91012862/GAR 157,313 PC A03/MF A01 


DE91012863/GAR 
Proposal for a cryogenic magnetic field measurement 


system for SSC dipole magnets. 
DE91012863/GAR 157,314 PC A03/MF A01 


DE91012864/GAR 
Durability of polymeric materials used in zinc/bromine flow 
batteries. 


DE91012864/GAR 156,063 PC A03/MF A01 
yp ann a 

— central receiver iano te comparison. 

DEBTOT 865/G. 155,330 A03/MF A01 
Desro1087/GAR 

Response of If igh density 

polyethylene ee! po nee teeth ne os to An. loading 


and release frorn 0.3 to 2.4 GPa. 
DE91012867/GAR 156,064 PC A03/MF A01 
DE91012870/GAR 


Certification of computer security professionals. 
DE91012870/GAR 154,963 PC A03/MF A01 


DE91012871/GAR 


“Sg Studies of stress-induced phase transformation in ti- 
tania 


OR-32 


157,053 PC A03/MF A01 








VOL. 91, No. 20 


DE91012871/GAR 
DE91012872/GAR 

Results of — 

DE91012872/GA 
DE91012873/GAR 


155,478 PC A03/MF A01 
ications and challenges for amen 
91012873/GAR 


mC IF AO1 
DE91012874/GAR 


Controlling the ‘tars of a high-level radioactive waste 


isolation system. 

DE91012874/GAR 156,871 PC A03/MF A01 
DE91012878/GAR 

Irradiation e: iment desi 

Li2O and Li2ZrO3-BEATRI. 

DE91012878/GAR 
DE91012879/GAR 

In-situ tritium recovery from Li(sub 2)O irradiated gad a 


( 
perature gradient-BEATRIX-II solid specim: 
6E91012879/ GAR 156,795 PC A03/MF A01 


DE91012880/GAR 
Draii ne ay oak a Gene. 
DE91012880/GAR 155,875 PC A03/MF A01 
DE91012882/GAR 


Electric Power Monthly, May 1991. 
DE91012882/GAR 


DE91012884/GAR 


Radiological Research Accelerator Facility. Progress report, 
Selene 1, 1990-November 30, 1991. welts 
DE91012884/GAR 156,291 PC A03/MF A01 


DE91012885/GAR 


growth Rayleigh-Taylor experiments on Novi 
DE91012885/GAR 157,116 PC A03/MF A01 


DE91012889/GAR 
DC CICC retrofit magnet preliminary design, protection 
analysis and software development. Quarterly progress 
report. 
5£91612889/GAR 155,278 PC A03/MF A01 
DE91012890/GAR 


DC CICC retrofit magnet preliminary design, protection 
analysis and software development. Quarterly progress 


DE9101 2890/GAR 155,279 PC A03/MF A01 
DE91012895/GAR 


155,902 PC A03/MF A01 


Fernald K-65 residue. 


in for in-situ tritium recovery for 
-ll, Phase 2. 
156,794 PC A03/MF A01 


155,096 PC A09/MF A01 


Screening resonances in plasmas. Progress report. 
DE91012895/GAR 157,117 PC A03/MF A01 


DE91012897/GAR 
Rh ter for 


sole, Quarry report 
DE91012898/GAR 

Reactivity of young chars via energetic distribution meas- 

urements. Quarterly technical progress report, 15 Septem- 

ber 1990-15 December 1990. 

DE91012898/GAR 155,141 PC A03/MF A01 


DE91012901/GAR 
Oak Ridge National Laboratory Review. Volume 23, No. 4, 
1990. 


DE91012901/GAR 158,722 PC AOS/MF A01 
DE91012902/GAR 

Molecular recognition of enantiomeric hydrocarbons by 

liquid functionalized cyclodextrins: A new approach for geo- 

chemical research. Progress report. 

DE91012902/GAR 154,643 PC A03/MF A01 
DE91012903/GAR 


Math and science education programs from the Idaho Na- 


tional Engineering Laborat 

DE91012903/GAI 154,398 PC A03/MF A01 
DE91012904/GAR 

Comparison of lime and iron oxide for - temperature 

sulfur removal. — Progress report No. 3, June 1, 


1990-August 31, 
155,369 PC A03/MF A01 





g the material moduli for granular 
155,768 PC A03/MF A01 


DE9101 304/GAR 
DE91012911/GAR 

SLC polarized beam source electron optics design. 

DE91012911/GAR 157,315 PC A03/MF A01 
DE91012912/GAR 

Symplectic full-turn maps in a Fourier representa 

DE91012912/GAR 157,316 PC AOS ME A01 
DE91012913/GAR 

Effect of selective absorption on coal conversion. Quarterly 


n il 1 
DES TbIaatS/GA aes 155,142 PC A03/MF A01 
DE91012914/GAR 
Recent experience with aes: at the SLC. 
DE91012914/GAR 157,317 PC A03/MF A01 
DE91012915/GAR 
Transverse phase space 
DE91012915/GAR 
pp snc rect 
B Factory lattice design. 
D 91012916/GAR 
DE91012917/GAR 
B-Fai r 
DeSTOIBIT/GAR ne 
DE91012918/GAR 
Component development for X-band above 100 MW. 


in the presence of dispersion. 
157,318 PC A03/MF A01 


157,319 PC A03/MF A01 


me. 
157,320 PC A03/MF A01 


DE91012918/GAR 
DE91012919/GAR 
aa of the first order beam transport of the SLC 


cs. 
DE91012919/GAR 157,322 PC A03/MF A01 
ee ees 


Molecular w ort ‘Cee of biosolubilized coals. 
DE91012921/ 158,143 PC A03/MF A01 


calumenionh 
Electrochemical processes at solid electrode-electrolyte- 


= interfaces. 
E91012922/GAR 154,644 PC A03/MF A01 
DE91012923/GAR 

Effects of spent fuel aging on repository disposal require- 


ments. 

DE91012923/GAR 156,872 PC A03/MF A01 
DE91012924/GAR 

Determination of cost effecti 

receipt rates. 

DE91012924/GAR 
DE910129::5 ee 


In situ vitrification of buried waste sites. 
DE91012925/GAR 155,523 PC A03/MF A01 


DE91012926/GAR 
Ultra-fine powders using glycine-nitrate combustion synthe- 


sis. 

DE91012926/GAR 155,876 PC A03/MF A01 
DE91012927/GAR 

ames ay studies of the sensitivity of structures within 


iving cells. 
Des 012927/GAR 156,186 PC A03/MF A01 
DE91012928/GAR 


—— developments and performance of survey instru- 
for the one of a penetrating radiations. 
DE91012928/GAR 156,814 PC A03/MF A01 


DE91012929/GAR 
Three-dimensional visualization for evaluating automated, 
geomorphic pattern-recognition analyses of crustal struc- 
tures. 
DE91012929/GAR 156,592 PC A03/MF A01 
DE91012932/GAR 


Adventures in running end-use metering progra 
DE91012932/GAR 155,097 PC ‘A03/MF A01 


DE91012937/GAR 
Positron emission tomographic imaging of tumors usi wo | 
a antibodies. Progress report, April 15, 1990-Apri 
14, 1991 
DE91012937/GAR 156,169 PC A03/MF A01 
DE91012938/GAR 
Theoretical nuclear reaction and structure studies using hy- 
perons and photons. Progress report, January 1990-De- 
cember 1990. 
DE91012938/GAR 157,323 PC A03/MF A01 
DE91012940/GAR 


Testing the scale-dependence of models of resource com- 
petition and environmental conditions for forest structure 
and dynamics. Technical progress report. 

DE91012940/GAR 156,547 PC A04/MF A01 


DE91012942/GAR 


International petroleum statistics node Mai 
DE91012942/GAR 155, 


DE91012945/GAR 


Laser ejection of Ag(sup + ) ions from a roughened silver 
surface: role of the surface plasmon. 
DE91012945/GAR 157,324 PC A03/MF A01 


DE91012948/GAR 
Parallelizing across time when solving time-dependent par- 


tial differential equations. 
154,922 PC A03/MF A01 


157,321 PC A03/MF A01 





waste g it system 


156,873 PC A03/MF A01 


1 A04/ MF A01 


DE91012948/GAR 
DE91012950/GAR 
Irradiation creep by climb-enabled glide driven by transient 


int defect processes. 
E91012950/GAR 156,037 PC A03/MF A01 
DE91012953/GAR 


Reactive collisions of multiply charged ions derived from 


electrospray. 
DE91012953/GAR 154,565 PC A03/MF A01 
DE91012955/GAR 


pons f geicast ceramics. 
12955/GAR 


DE91012960/GAR 
Computational challenges provided by the codes used to 
—_ and analyze Superconducting Super Collider detec- 
DES1012960/GAR 157,325 PC A03/MF A01 
DE91012961/GAR 
Elevated-temperature fracture resistances (K(sub IC), R- 
curves, (gamma)(sub (omega)OF)) of Qn and com- 


le ceramics using chevron-notched, bend tes! 
1E91012961/GAR 155,878 PC A03/MF A01 


DE91012964/GAR 
Chiral symmetry and the charge asymmetry of the s(bar s) 


distribution in a proton. 
DE91012964/GAR 157,326 PC A03/MF A01 


155,877 PC A03/MF A01 
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DE91012965/GAR 
Refinement of the Hamilton-Jacobi solution using a second 


canonical transformation 
DE91012965/GAR 157,327 PC A03/MF A01 
DE91012966/GAR 
Ho voltage pulse — and connector experience in the 


er systems at S 
DE91012966/GAR 157,328 PC A03/MF A01 
DE91012967/GAR 
lsochronous lattice for PEP. 
DE91012967/GAR 
DE91012968/GAR 


Computer mesa Hy - bunch-by-bunch feedback for the 


SLAC B-facto 

DE91012968/GAR 157,330 PC A03/MF A01 
DE91012969/GAR 

US Air Force SAC bomber base usage report. 

DE91012969/GAR 156,451 PC A08/MF A01 
DE91012970/GAR 


pce ogy of Holocene faulting near closed — Pit 6, 


Lawrence Livermore National pet hea Site 
DE91012970/GAR 158,524 PO AN A10/MF A02 
DE91012971/GAR 
Hanford codes ai 
DE91012971/GAR 
DE91012972/GAR 
Components of radiation exposure of mili personnel 
within the Hanford Reservation. pe 
DE91012972/GAR 155,418 PC A03/MF A01 
DE91012973/GAR 
Ruptured slug data. 
DE91012973/GAR 
DE91012974/GAR 
Neutron ener. rr in a Hanford pile. 
DE91012974/GA' 156,910 PC A02/MF A01 
DE91012975/GAR 
Chemical Development 
Progress report, May 1952 
DE91012975/GAR 
DE91012976/GAR 
Severe pitting attack of pile process tubes and sl 
DE91012976/GAR 156,936 PC AO! IME A01 
DE91012977/GAR 
Pad and Fuels Laboratory monthly report, February 


DE91012977/GAR 156,911 PC A04/MF A01 
DE91012978/GAR 
Radiation shielding tests in the Meson beamline in the 


master substation area. 
DE91012978/GAR 157,331 PC A03/MF A01 
DE91012980/GAR 


Z(sub eff) measurements in ATF using visible bremsstrah- 


jung. 

DE81012980/GAR 157,118 PC A03/MF A01 
DE91012981/GAR 

Characteristics of edge plasma turbulence on the ATF tor- 


satron. 

DE91012981/GAR 157,119 PC A03/MF A01 
DE91012982/GAR 

Solid State Division progress report for period ending Sep- 


tember 30, 1990 
DE91012982/GAR 157,332 PC A12/MF A02 
DE91012983/GAR 


Physics — progress report for period ending Septem- 


ber 30, 1 
DE9101 2983/GAR 157,333 PC A12/MF A02 
DE91012984/GAR 


Fusion reactor materials a progress report for 


ending ee 30, 1 
E91012984/GAR 155,879 PC A15/MF A02 
DE91012985/GAR 
Energy supplies, gptone, and “~<- 
DE91012985/GA 
DE91012986/GAR 


Dill-D research operations annual report, October 1, 1989- 


September 30, 1990. 
DE91012986/GAR 157,120 PC A08/MF A01 
DE91012987/GAR 
Operational nee of data in tria 
DE91012987/GAR 156,10 
DE91012988/GAR 
Neutral kaon and lambda production in naar 
annihilation at 29 GeV and the Z —— reso 
DE91012988/GAR 157,334 PC | ‘A08/MF A01 
em a ge 


157,329 PC A03/MF A01 


ind jargon. 
156,899 PC A03/MF A01 


156,932 PC A02/MF A01 


Separations Technology Unit. 
"156,874 PC AQ4/MF A01 


7305 PC A03/MF A01 


ular array. 
PC ‘A08/MF A01 





and computer science at Ar- 
Sameer 1900-rebruary 1991. 
pone, September 154,964 PC A05/MF A01 
DE91012990/GAR 
Interceptor combinations for theater defense. 
DE91012990/GAR 156,320 PC A03/MF A01 
DE91012991/GAR 
Impacts of a nominal nuclear electromagnetic pulse on 
electric power systems. Phase 3 pm ph a? 
DE91012991 /GAR 56,810 PC A06/MF A01 
DE91012992/GAR 
Steady-state and transient tests using the unguarded thin- 
heater apparatus (thermophysical properties of building ma- 
terials). 


DE91012992/GAR 
DE91012993/GAR 
Environmental aa Update Table, April 1991. 
155,723 PC A06/MF A01 


154,481 PC A0S/MF A01 


DE91012993/GA' 
DE91012994/GAR 

System Reconfiguration Analysis Program (SYSRAP): 

User’s manual. 

DE91012994/GAR 155,081 PC A06/MF A01 
DE91012995/GAR 

Evaluation of alternative flow sheets for upgrade of the 


Process Waste Trea 
DE91012995/GAR 156,875 PC A06/MF A01 

DE91012996/GAR 
Stability of explosives in environmental water and soil sam- 
91012996/GAR 155,724 PC A0S/MF A01 

DE91012997/GAR 
Proposal for continued basic research in Rea > ma- 
chines at the Center for ee Systems Advanced 


Research: Fiscal ‘a. 1992- 
DE91012997/GAI 9155 829 PC A07/MF A01 


DE91012998/GAR 
Models for heat transport through assemblies of uniform-di- 


ameter hollow eS. 
DE91012998/GAR 155,880 PC A07/MF A01 
par cre en 
lopment of an in-line grout meter for improved quality 


1990 progress report. 
coo enue 155,525 PC A04/MF A01 
DE91013000/GAR 
Liquid and Gaseous Waste Operations Department. Annual 


opera’ CY 1990. 
Beo1013000/GAR 155,526 PC A0S/MF A01 
DE91013001/GAR 


Evaluation of ae corrective actions at ORNL liquid 


waste disposal trench 

DE91013001/GAR 155,678 PC A08/MF A01 
DE91013002/GAR 

National fuel end-use efficiency field test: Energy savings 

and of an imp d energy conservation 

measure selection tec lechnique. 

DE91013002/GAR 


DE91013003/GAR 
Chemical Stockpile Disposal Program. Final phase 1 envi- 
ronmental report for Tooele Army Depot, Tooele, Utah. 
DE91013003/GAR 155,527 PC A08/MF A01 
DE91013004/GAR 


Advancing electric vehicle techi 
DE9101 /GAR 


DE91013005/GAR 
Comparison of lime and iron oxide for high temperature 
rag removal. reann progress report No. 4, September 


1990-Novem! 
bE91013005/GAR 155,370 PC A03/MF A01 
DE91013006/GAR 


Synthesis and properties of novel cluster phases. Progress 


aa 
DE91013006/GAR 154,577 PC A03/MF A01 
DE91013008/GAR 

—- of interfacial behavior in —- | aatmaes flows. 


Progress report, May 1, 1990- oe 
DESION 3008/GAR 7054" bc A03/MF A01 


DE91013010/GAR 
Resonance Raman and vag ye studies of transition 
metal complexes in solution and entrapped in zeolites. 


eport, August 1, 1990-March 31, 1991. 
Des TO120TO GAR 154,578 ‘PC A03/MF A01 
DE91013014/GAR 


Mechanisms of proton pumping in bacteriorhodopsin. 


Progress report. 
DES1013014/GAR 156,215 PC A03/MF A01 
DE91013015/GAR 


Kinetics of combustion-related processes at - tempera- 

tures. Bee ey r June 1, 1988-May 31, 1991. 

DE91013015/GA 154,710 PC AQ4/MF A01 
DE91013021/GAR 


Laser enhanced chemical 


ress report. 
DE91013021/GAR 
DE91013022/GAR 
Comparison of methods for monitoring low airborne con- 
centrations of argon-41 and tritium, with MIT-PFC deslgn 
091019022/GAR 156,479 PC A07/MF A01 
DE91013023/GAR 


Collisional processes of interest in MFE plasma research. 
Annual report, June 1, 1990-May 31, 1991. 
DE91013023/GAR 157,335 PC A03/MF A01 


DE91013024/GAR 
png en nee of excited hadronic matter. Progress 


bo ah bemeey | ree 31, 1990. 
DEQ 1019024/GAR 


57,336 PC A03/MF A01 
DE91013025/GAR 
Composite heat spectroscopic analysis. 
Mechanical testing of IM6/301-6 laminates: Part 2, Laser- 
studies on IM6/3501-6 


imped fluorescence spectroscopic 
laminates: Part 3, Diffuse reflectance infrared fourier trans- 
form spectroscopic studies on IM6/3501-6 laminates. 





155,306 PC A10/MF A02 


157,691 PC A03/MF A01 


reaction studies. Technical 
154,590 PC A03/MF A01 


Part 1, 


DE91013057/GAR 


DE91013025/GAR 
DE91013027/GAR 
br a available from Martin Marietta Energy Sys- 


best 013027/GAR 154,094 PC A0Q3/MF A01 
DE91013028/GAR 

cracking suscopibiis of Fetoub ‘aay Woop ay 

DE91013028/ 968 PCD A03/MF A01 
DE91013030/GAR 

Ey of the polarized H(sup (minus)) ion source 

DE91013030/GAR 157,337 PC A03/MF A01 
DE91013031/GAR 

Dynamic plasticity in transition from thermal activation to 

viscous 

DE91013031/GAR 156,093 PC A03/MF A01 
DE91013032/GAR 

—- of Lagrangian particle velocity gauge measure- 

DE91013032/GAR 157,338 PC A03/MF A01 
DE91013033/GAR 


155,942 PC AOS/MF A01 


Vertical pump turbine oil evaluation. 
DE91013033/GAR 155,725 PC A03/MF A01 
DE91013035/GAR 

= for building and Optimizing a computational graph 

best 13035/GAR "154,923 PC A03/MF A01 
DE91013037/GAR 

Expert system for assessing the relative importance of 

maintenance work 

DE91013037/GAR 156,912 PC A03/MF A01 
DE91013038/GAR 

Considerations for design of a micropositioner for cryogenic 

accelerators. 

DE91013038/GAR 157,339 PC A03/MF A01 
DE91013039/GAR 


of the PHER' 3 
1013039/GAR 157,340 PC A03/MF A01 
DE91013041/GAR 

fm sete generation, pot: 
DE91013041/GAR 
DE91013042/GAR 
gas disconnect joints used in cryogenic accelera- 


DESt01 2/GAR Om. 157,942 PC A03/MF A01 
DE91013043/GAR 

Applied geometric tolerancing in accelerator component 

DE91013043/GAR 157,343 PC A03/MF A01 
DE91013044/GAR 

Guideline for design, a, fabrication of vacuum 


besro1s04aye +4 157,344 PC A03/MF A01 
DE91013045/GAR 
New wake-potential calculation method using orthogonal 


polynomials. 
DE91013045/GAR 157,345 PC A03/MF A01 
"Seen 


Hi Klystrode with potential for space application. 

Di 91013046/GAR 155,027 PC A03/MF A01 
DE91013047/GAR 

H(sup — 

DE91013047/GAR 
DE91013048/GAR 

Design of an accelerating cavity for the Superconducting 

Collider Low-Energy Booster. 
91013048/GAR 157,347 PC A03/MF A01 

DE91013049/GAR 


ee of a 1700-MHz cluster ane f planar triodes. 
DE91013049/GAR 157,348 PC A03/MF A01 


DE91013050/GAR 


Cell ome for the DARHT linear —— accelerati 
DE91013050/GAR 157,349 PC ‘A03/ME ‘A01 


DE91013052/GAR 


Rubbersheet processing of 7 soil survey sheets. 
DE91013052/GAR 56,543 PC A03/MF A01 


DE91013053/GAR 
Ei Species hen gs a Petroleum Reserves 


in California. Annual report, FY 
E91013083/GAR 58, 726 PC A04/MF A01 
DE91013055/GAR 


International oil and gas explorat 
Quarterly report, hn ho 1990. 
DE91013055/GAR 155,322 PC A04/MF A01 


DE91013056/GAR 
Bulk Shielding Facility semiannual report July-December 


1990. 
DE91013056/GAR 156,913 PC A03/MF A01 
DE91013057/GAR 


DestorsosGaR 
October 15, 1991 


. eomeean and transverse oscilla- 
157,341 PC A03/MF A01 





by a slit diag- 
157,346 PC A03/MF A01 


155,099 PC A03/MF A01 
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DE91013059/GAR 

— Facility ery Plan, Waste Coolant memnnapetng 

= Y-12 Plant, Oak Ridge. Tenne: 

beet 13059/GAR 155,480 PC “A04/MF A01 
DE91013060/GAR 

RCRA Facility Inv 

12 Plant, Oak Ri 

DE91013060/GA 
DE91013061/GAR 

RCRA Facility Investigation Plan, Building 9418-3 Uranium 

Vault (D-115), Y-12 Plant, Oak "7 le, Tennessee. 

DE91013061/GAR ;529 PC A04/MF A01 
DE91013062/GAR 

RCRA Facility Investigation Plan, Waste Z-Oil Tank (S-121), 

Y-12 Plant, Oak Ridge, Tennessee. 

DE91013062/GAR 155,530 PC A03/MF A01 
DE91013063/GAR 

RCRA Facility aeeneon Plan, Rust Spoil Area (D-106), 

Y-12 Plant, Oak aa Tennessee. 

DE91013063/GAR 155,531 PC A04/MF A01 
DE91013065/GAR 

Radiation dosimetry data management using VAX C, FMS, 


RMS, DCL, and Oracle. 
DE91013065/GAR 156,292 PC A03/MF A01 
DE91013068/GAR 


Antiproton-induced elastic and inelastic scattering at inter- 
mediate energies. 
157,350 PC A03/MF A01 


tion Plan, Tank 2064-U (S-205), Y- 
155,528 PC A03/MF A01 


DE91013068/GAR 
DE91013069/GAR 


Copper pi: ee the ground test accelerator RFQ. 
DE91013069/GAR 157,351 PC A03/MF A01 
DE91013072/GAR 
so ps rt =< the Los anes Ay 3 Storage Rin: 
DE91013072/ 7,352 PC A03/M A01 
amen 


ZrO2 reinforced-MoSi2 matrix composites. 
DE9101 3074/GAR 155,943 PC A03/MF A01 


DE91013076/GAR 
Nonlinear modeling of chaotic time series: Theory and ap- 


BrS1013076/GAR 156,134 PC A04/MF A01 
DE91013077/GAR 
Microwave interferometer to measure particle and shock 


velocities simultaneously. 
DE91013077/GAR 155,769 PC A03/MF A01 
DE91013078/GAR 


1. ee; program at the WNR neutron source at 


DE91013078/GAR 157,353 PC A03/MF A01 
DE91013105/GAR 
Close-range oo green ager ne mapping of trench walls 
using multi-model stereo restitution software. 
DE91013105/GAR 156,593 PC A03/MF A01 
DE91013108/GAR 
Electrical and photomechanical effects of plastic deforma- 


tion of mercuric iodide. 

DE91013108/GAR 155,054 PC A03/MF A01 
DE91013109/GAR 

Quench performance of rapes 9 oe mag- 

nets for the new Fermilab low beta inserti 

DE91013109/GAR 157,354 °PC A03/MF A01 
DE91013110/GAR 


Development and operating data for the PEDCO Rotary 


Combustion System. 
DE91013110/GAR 154,711 PC A03/MF A01 
DE910131 pp 


mre 


hysics and planetary a 1990 annual 
r 1, 1989-September 30, 1990. 


Dt S1O19112/GAR 
DE91013113/GAR 
Electric and hybrid vehicles program. 14th annual report to 
1990. 


Congress for 
157,692 PC A03/MF A01 


156,594 PC A07/MF A01 


ng! 

DE91013113/GAR 
DE91013114/GAR 

Steady flow of a fluid-solid mixture between parallel plates. 

DE91013114/GAR 157,055 PC A05/MF AO1 
DE91013128/GAR 

Implications of TAE modes for the design of IT 

DE91013128/GAR 157,121 PC A03/ME AO1 
DE91013129/GAR 

Extrusion cast explosive (ECX) in the TOW-2 warhead. 

DE91013129/GAR 157,010 PC A03/MF A01 
DE91013131/GAR 

Microwave-generated plasma thruster. 

DE91013131/GAR 154,723 
DE91013132/GAR 

SNL, Livermore, Hopkinson bar apparat 

materials testing at high strain-rates. 

DE91013132/GAR 155,995 PC A03/MF A01 
prepeeom 

combustion science quarterly progress report, Janu- 


991 
ap Marh 1001 155,204 PC A06/MF A01 
DE91013134/GAR 
Interim report: Compendium of material test results on HY- 
100 and pseudo HY-100 metals in support of United States 
Navy programs. 
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PC A03/MF A01 





for comp 


DE91013134/GAR 
DE91013135/GAR 
eee impacts on increased hydorelectric develop- 


at existing dams. 
Desiois135/ AR 155,727 PC A04/MF A01 
DE91013136/GAR 


Coa and Renewable Energy Program. Bibliogra- 


Be61013196/GAR 155,348 PC A08/MF A01 
DE91013139/GAR 

Development and evaluation of a Workpiece Temperature 

Analyzer for industrial furnaces. Final report. 

DE91013139/GAR 155,996 PC A0O5/MF A01 
DE91013146/GAR 

Analysis of the Fall-1989 two-meter box test bed experi- 

ments performed at the Army Pulse Radiation Facility 


( 

DE91013146/GAR 157,023 PC A08/MF A01 
DE91013147/GAR 

rape” design and analysis of computer experiments: 

of derivatives in surface er 

DE91013147/GAR 154,965 PC A03/MF A01 
DE91013148/GAR 

Evaluation of radiati in metal preparation de- 


leted uranium process areas. 
E91013148/GAR 156,293 PC A04/MF A01 


DE91013149/GAR 


Committee on Radiation Epidemiological geo Pro- 
= Progress report, April 1, bee larch 31, 
E91013149/GAR 56,243 PC n03/ MF A01 


DE91013151/GAR 
peg iy of Soeseee toughening. Progress report, 


, 1990-May 31, 
DES1013151/GAR 155,997 PC A05/MF A01 
DE91013152/GAR 


Stochastic formulation of radiative transfer in ciouds. 


Progress report. 

DE91013152/GAR 154,376 PC A03/MF A01 
DE91013153/GAR 

Determining the chemical composition of cloud condensa- 


tion nuclei. First progress report. 
DE91013153/GAR 154,377 PC A03/MF A01 


DE91013154/GAR 
Molecular eigenstate sp: opy: A 9n to the intra- 
molecular dynamics of some polyatomic molecules in the 
3000 to 7000 cm(sup (minus)1) region. Progress report, 


September 1, 1990-May 1, 1991. 
DE91013154/GAR 154,645 PC A03/MF A01 
DE91013155/GAR 
Moana geothermal system in Reno, Nevada: A hydrologic, 
eochemical, and thermal analysis. 
E91013155/GAR 155,250 PC A09/MF A01 


DESTOTSIB/GAR 


156,038 PC A03/MF A01 














Idi 





‘ansport in geochemical 
rocesses. - ress report, rs Teeet 991. 
E91013156/GAR 156,679 PC A04/MF A01 

DE91013157/GAR 

Second Review of the Department of Energy’s Inertial Con- 
finement Fusion Program. Final report. 
DE91013157/GAR 156,796 PC A04/MF A01 

DE91013158/GAR 

~— bg an for in-situ characterization of coal. Quarterly 
rt, January 1, 1988-March 31, 1988. 
Oi 91013158/GAR 155,205 PC AQ3/MF A01 

DE91013160/GAR 

Health assessments and other segiatry ( et as J eaaind for 
Toxic Substances and Disease 4 jstry 
DE91013160/GAR the Pe, Aba / ME A01 


DE91013161/GAR 
emg “eee Cultural Assessment of the Princeton 


ja Physics Laboratory. 
Desto1sies /GAR 155,307 PC A05S/MF A01 
DE91013162/GAR 


Tiger Team environment, safety, and health assessment of 

the Oak Ridge National Laboratory. 

DE91013162/GAR 155,532 PC A99/MF E06 
DE91013163/GAR 

Geothermal partnership: Industry, —_> ging ‘ rgmammata 


meeting the — of the 90's. 
DE91013163/GAR 155,251 ary A10/MF A02 


DE91013166/GAR 
RCRA/CERCLA Division orientation a. 
DE91013166/GAR 155,533 PC A23/MF A03 

DE91013167/GAR 
———. of 


lithography. 
DE9101 3167/GAR 
DE91013170/GAR 


Spent nuclear fuel discharges = US reactors 1989. 
DE91013170/GAR 6,876 PC A09/MF A02 

DE91013172/GAR 
Report to the Co 
the Strategic Petrol 
DE91013172/GAR 

DE91013174/GAR 
Natural gas peat capacity for the Lower 48 States, 
1980 through 199 





optical syst 
155,055 PC A03/MF A01 


for XUV projec- 


ress on candidate sites for expansion of 
‘oleum Reserve - one billion barrels. 
155,323 PC A10/MF A02 


DE91013174/GAR 
DE91013175/GAR 

PSR switchyard kicker system ae 

DE91013175/GAR 157,355 PC A03/MF A01 
DE91013176/GAR 

New eae for in-situ ——— of coal. Quarterly 

eet, July 1, 1988-September 30, 1 

DE91913176/GAR 155,206 PC A04/MF A01 
DE91013177/GAR 

ped strategies for in-situ characterization of coal. Quarterly 
, October 1, 1988-December 31, 1 

DES 91013177/GAR 155,207 PC A04/MF A01 
DE91013178/GAR 


New mer oe for in-situ characterization of coal. Quarterly 
pore Ss report, January 1, ea 31, 1989. 
E91013178/GAR 155,208 PC A03/MF A01 
DE91013179/GAR 
New strategies for in-situ characterization of bons Quarterly 
ay report, July 1, 1989-September 30, 1989. 
E91013179/GAR 158,209 PC A04/MF A01 
DE91013180/GAR 
New strategies for in-situ characterization of i: ay 
[+ Aw report, October 1, 1989-December 31, 
1013180/GAR 155,210 PC A03/ ME A01 
DE91013181/GAR 
New —— for in-situ characterization “ coal. Quarterly 
pores s report, January 1, 1990-March 31, 1990. 
1013181/GAR 155,211 PC A03/MF A01 
DE91013182/GAR 
New —— for in-situ oe ager age of coal. Quarterly 


pore ss report, April 1, 1990-June 30, 1 
1E91013182/GA\ 155,212 PC A03/MF A01 
DE91013183/GAR 


Development of a vortexing combustor (VC) for space/ 

water heating ‘rr (cold flow herret on Technical 

Poprees report No. 1, (April 7, 1987-July 31, 1 
E91013183/GAR 155,253 PC ‘AOS/ME A01 


155,100 PC AO5/MF A01 


DE91013184/GAR 
Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow modeling). Technical 
progress report No. 4, (February 1, 1988-April 30, 1988). 
DE91013184/GAR 155,254 PC A03/MF A01 
DE91013185/GAR 
Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow beso Technical 
progress report No. 6, August 1-October 31, 
DE91013185/GAR 158,213 Pc n03/MF A01 
DE91013186/GAR 
Development of a vortex combustor (VC) for space/water 
pen a. (cold flow modeling). Technical 


progr ess report No. 7 
DE91013186/GAR 155,214 PC A03/MF A01 
DE91013187/GAR 
Development of a vortex combustor (VC) for space/water 
heating applications (cold flow modeling). Technical 
fo tear report No. 8, (February 1, 1989-Apri! 30, 1989). 
E91013187/GAR 155,215 PC A03/MF A01 
DE91013188/GAR 
Pollutant Assessments Group Procedures Manual. 
DE91013188/GAR 155,534 PC A25/MF A04 
DE91013189/GAR 
Proposed power rate adjustment, Boulder ee Project- 
Phoenix Area Office. Environmental assessment. 
DE91013189/GAR 155,101 PC A03/MF A01 


DE91013196/GAR 
Mechanical design and analysis of the 2D cross-section of 


the SSC collider dipole magnet. 
DE91013196/GAR 157,356 PC A03/MF A01 


DE91013198/GAR 
Software design for a database driven system for accelera- 


tor magnet measurements. 
DE91013198/GAR 157,357 PC A03/MF A01 
DE91013199/GAR 
Designing high energy accelerators under DOE’s ‘New Cul- 
ture’ for environment and safety: An example, the Fermilab 
150 GeV Main Injector proton synchrotron. 
DE91013199/GAR 157,358 PC A03/MF A01 
DE91013200/GAR 
Comments on the behavior of (alpha)(sub 1) in main injec- 
tor pee ts jump schemes. 
DE91013200/GAR 157,359 PC A03/MF A01 
sauenaniiie 
Review of the Department of Energy’s Inertial Confinement 
Fusion Program. 
DE91013201/GAR 
DE91013202/GAR 


Microwave instability at transition: Stability diagram ap- 


proach. 
DE91013202/GAR 157,360 PC A03/MF A01 
DE91013203/ GAR 


156,797 PC A03/MF A01 





correctors for 
Low- Beta System or ‘ne. — Collider. 
De91019203/GAR 157,361 PC A03/MF A01 
DE91013206/GAR 
Criticality reference benchmark calculations for burnup 
credit re Eye va fuel isotopics. 
DE9101 /GAR 156,840 PC A04/MF A01 
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DE91013207/GAR 
——. technologies for ‘——— materials. Progress 


larch 1990-March 
DE91013207/GAR 155,998 PC A07/MF A01 
DE91013208/GAR 


Evaluation of nickel-aluminum coatings fabricated with the 


Beoto 01 13208/GAR 155,903 PC A03/MF A01 
roo meeye 


ATR Technical Specification Upgrade Progra 
Deoto1az08 Gan "— 36.847 PCI A02/MF A01 


DE91013211/GAR 
Performance Indicator Program for US Department of 


Energy reactors and facilities. 
DE91013211/GAR 156,842 PC A03/MF A01 
DE91013214/GAR 


— considerations in next step fusion design and 
BEST 1013214/GAR 156,798 PC A03/MF A01 
DE91013215/GAR 
Microbially influenced corrosion of stainless steels in nucle- 
ar r plants. 
DE91013215/GAR 156,011 PC A03/MF A01 
DE91013219/GAR 
Practical experience with software tools to assess and im- 


xperie! 
prove the quality of existing nuclear analysis and safety 


S. 
DE91013219/GAR 
DE91013220/GAR 
oe to justify life extension of older nuclear piping sys- 


ms. 
DE91013220/GAR 156,844 PC A03/MF A01 
DE91013222/GAR 


Developing a GIS to facilitate data analysis for environmen- 
tal restoration of a large waste site. 
DE91013222/GAR 155,535 PC A03/MF A01 


DE91013223/GAR 


US program for management of spent nuclear fuel. 
DE91013223/GAR 156,877 PC A03/MF A01 


DE91013228/GAR 
pot strong shock waves with a supersonic peristal- 


mp. 
DE1014228/GAR 157,056 PC A03/MF A01 
DE91013229/GAR 


Shock compression of DuPont Detasheet at low stress. 
DE91013229/GAR 156,065 PC A03/MF A01 


DE91013231/GAR 


Nuclear data needs for the space exploration initiative. 
DE91013231/GAR 57,601 PC A03/MF A01 


DE91013233/GAR 


Searching for consensus patterns on a hypercube 
DE91013233/GAR 156,187 PC A03/MF A01 


DE91013236/GAR 
Passive ALWR source term. Advanced Reactor Severe Ac- 


cident Program. 
DE91013236/GAR 156,878 PC A10/MF A02 
DE91013237/GAR 


Kosterlitz-Thouless-like behavior over extended ranges of 
waere and layer thickness in crystalline YBa2Cu30(7- 


x)/Pr vernnye et superlattices. 
DE91013237/GAR 157,161 PC A03/MF A01 


DE91013238/GAR 


110 GHz ECH system for Dill-D. 
DE91013238/GAR 


DE91013239/GAR 
Tank wastes discharged directly to the soil at the Hanford 


Site 

DE91013239/GAR 155,481 PC A03/MF A01 
DE91013240/GAR 

Future changes in the transporting of hazardous materials 


and w 
155,536 PC A03/MF A01 


156,843 PC A03/MF A01 


157,122 PC A03/MF A01 


wastes. 
DE91013240/GAR 
DE91013241/GAR 


Westinghouse Hanford Company Plan for certifying newly 
generated contact-handled transuranic waste for emplace- 
ment in the bens Isolation Pilot sana 

DE91013241/GAR 56,879 PC A03/MF A01 


DE91013243/GAR 
3d and r,z particle simulation of beams for heavy ion fusion: 


the WARP code. 
DE91013243/GAR 157,362 PC A03/MF A01 
DE91013249/GAR 


Coulomb focusing and ‘path’ interference of autoionizing 
electrons produced in 10 keV He(sup + ) + He collisions. 
DE91013249/GAR 157,363 PC A03/MF A01 


DE91013251/GAR 
X-ray production efficiency at 130 Angstroms from laser 


creer plasmas. 
E91013251/GAR 157,364 PC A03/MF A01 
ay regen 


L Waste Minimization sitar” Plan. Revision 3. 
DE91019254/GAR 55,537 PC A10/MF A02 


DE91013260/GAR 
Beneficial effects of austemper post-treatment on tungsten 


based wear coatings. 
DE91013260/GAR 155,881 PC A03/MF A01 


DE91013261/GAR 


Fluxless soldering of Ni-Au plated Kovar with a 
DE91013261/GA 155,848 PC AO MF A01 
DE91013263/GAR 

ba Pacific Northwest loads and resources study. Techni- 


DE91013263/GAR 155,075 PC A99/MF A04 
DE91013264/GAR 
Sensible ty for the 90’s. A portfolio of case studies from 


RCDP le 1. 
DE9101 SeA/GAR 155,102 PC A03/MF A01 
DE91013265/GAR 
Smolt monitoring at the head of Lower Dwg Reservoir 
and Lower Granite Dam. Annual report, 1 
DE91013265/GAR 156,730 ORG AO5/MF A01 
DE91013266/GAR 


— Basin Habitat Improvement Project. Annual report, 


DE91013266/GAR PC A03/MF A01 
DE91013268/GAR 


Properties of lar. -+ 4 heats of Fe3Al-based ai 
DE91013268/GAR 155,999 
DE91013270/GAR 


_———- of large-scale computation to particle accelera- 
5£91013270/GAR 157,365 PC A03/MF A01 
DE91013271/GAR 


Multi watt rf power sources for linear colliders. 
DE91013271/GAR 157,366 PC A03/MF A01 
DE91013272/GAR 


Simulation of lerating structures with large staggered 
157,367 PC A03/MF A01 


156,731 


De AO3/ MF A01 





tuning. 

DE91013272/GAR 
DE91013273/GAR 

poorer ps micron-size beams in collision at the interaction 

point of the Stanford Linear Collider. 

DE91013273/GAR 157,368 PC A03/MF A01 
DE91013274/GAR 

Proposed injection system for an asymmetric B Factory in 


the PEP tunnel. 

DE91013274/GAR 157,369 PC A03/MF A01 
DE91013275/GAR 

Energy feed forward at the SLC. 

DE91013275/GAR ; 
DE91013276/GAR 

Development of pixel detectors for SSC vertex tracki 

DE91013276/GAR 157,371 PC A03/MF A01 
DE91013277/GAR 

He power cross-field amplifier at X-Band. 

DE91013277/GAR 157,372 PC A03/MF A01 
DE91013278/GAR 

Simulation of longitudinal phase —_ in the SLC. 

DE91013278/GAI 57,373 PC A03/MF A01 
DE91013279/GAR 

Coupled bunch motion in large size — 

DE91013279/GAR 157,374 
By nec 


157,370 PC A03/MF A01 


PC A03/MF A01 


in impacts a 

Desto1sego/aa 54,579 
DE91013281/GAR 

Evaluation of P-101 course “Orientation to Occupational 

a Compliance in DOE” taught in Richland, Washing- 


April 2, hy 12, 1991. 
be81013281 /GAR 156,244 PC A03/MF A01 
gyn ences 
‘ocused electronics factory: A project overview. 
beet 013282/GAR 158,063 
DE91013283/GAR 
ign-development and 
pane, oman feactor (EBWR) 
and D Project. 
DE91013283/GAR 
DE91013286/GAR 


Conforth Ranch wildlife mitigation feasibility study, McNary, 

Oregon. Annual report. 

DE91013286/GAR 156,732 PC A0S/MF A01 
DE91013287/GAR 

Smolt quality assessment of spring chinook salmon. Annual 


report. 

DE9101 3287/GAR 154,266 PC A06/MF A01 
DE91013288/GAR 

Design of a veneer cooler/sorter for the plywood industry. 

Part 1, Phase 2 report to the Bonneville Power Administra- 

tion: Analysis, design and demonstration of a veneer 

cooler/sorter to be used in conjunction with a radio fre- 

quency veneer dryer; Part 2, Cost estimate for a rf redried 

veneer cooler/sorter. 

DE91013288/GAR 156,075 PC A04/MF A01 
DE91015289/GAR 

Pneumatic conveying of materials in the wood products in- 

dustry. Part 1, A guidebook to electrical energy savings for 

pneumatic conveying systems in the wood products indus- 

try; Part 2, Study =_ demonstration for reducing electrical 

-_ ts for tic conveying systems in 

industry. 


PC A06/MF A01 


PC A03/MF AO1 


ation of the Experime: 
facility, 1955-1967. EBWA D 


156,914 PC A03/MF A01 





the wood products in 
DE91013289/GAR 
DE91013292/GAR 


RCRA Facility investigation Plan, Spoil Area | (D-107), Y-12 
Plant, Oak Ridge, Tennessee. 


156,076 PC A07/MF A01 


DE91013327/GAR 


DE91013292/GAR 
DE91013294/GAR 


Distribution of | elements between dissolved 
and particulate 
1 


155,538 PC A03/MF A01 





ae 
phases in the ocean. Progress report, 1 
988-30 1991. Pet 
DE91013294/GAR 155,679 PC A03/MF AO1 
DE91013295/GAR 


Pion beta at PILAC. 
DE91013295/GAR 


DE91013296/GAR 
Fabrication, phase transformation studies and characteriza- 
tion of SiC-AIN-Al2OC ceramics. Progress report, February 
. beers ne | 31, 1991 
DE91013296/GAR 155,882 PC A03/MF A01 
DE91013298/GAR 


Midwestern High-Level Radioactive Waste Transportation 
Project. List of available resources. 
DE91013298/GAR 156,845 PC A03/MF A01 


DE91013304/GAR 
Impact of a reduced nuclear weapons stockpile on strategic 


stability. 

DE91013304/GAR 156,532 PC A03/MF A01 
DE91013305/GAR 

SDI performance and START constraints: Modeling Phase- 


1 defense ae 
DE91013305/GAR 156,321 PC A03/MF AO1 
aes 


y diffraction line broadening in shock modified pyrite 
Beetor 3306/GAR 156,000 PC A03/MF A01 


DE91013308/GAR 
proses A 3-D Eulerian hydrocode for penetration mechan- 


studies. 
DES 013308/GAR 
DE91013309/GAR 


Nuclear physics information needed for accelerator driven 
transmutation of nuclear waste. 
DE91013309/GAR 157,376 PC A03/MF A01 


DE91013310/GAR 
Operation of the optically pumped polarized H(sup (minus)) 


source at LAMPF. 

DE91013310/GAR 157,377 PC A03/MF A01 
DE91013311/GAR 

Investigation of interlayer materials for the microwave join- 


ing of SiC. 
0#91013311/GAR 155,883 PC A03/MF A01 
DE91013312/GAR 


Microwave enhanced diffusion. 
DE91013312/GAR 


DE91013313/GAR 
Space-charge calculation for bunched beams with 3-D ellip- 


soidal symi 

DE91013313/GAR 157,378 PC A03/MF A01 
DE91013314/GAR 

KrF amplifier design issues and application to ICF system 


design. 
DE91013314/GAR 156,799 PC A03/MF A01 
a 3315/GAR 


lear models relevant to evaluation. 
DEs1O1g37S/GAR 157,379 PC A03/MF A01 
DE91013317/GAR 
Slit aperture for the 
DE91013317/GAR 
ao eee 


157,375 PC A03/MF A01 


157,027 PC A03/MF A01 


155,884 PC A03/MF A01 





x-ray experiment (MOXE). 
157,665 PC A03/MF A01 


Measur molybdenum mirror reflectivities. 
bes1013318/GAR 157,380 PC A03/MF A01 
DE91013319/GAR 


Separation of adsorbed components by variable tempera- 
~adlng —voiys 


ture desorption. Fi 
DE91013319/GAR 154,646 PC A03/MF A01 
DE91013320/GAR 


Mutation and structure-function relationships of cytochrome 
c. Scientific and technical report, November 15, 1987-April 
9. 


30, 1989. 

DE91013320/GAR 156,188 PC A03/MF A01 
DE91013322/GAR 

Mobile ‘K’ Filter program. Final report. 

DE91013322/GAR 158,371 
DE91013323/GAR 


Demonstration of demand-based conservation measures by 
northeastern rural utilities. Volume 3. 
DE91013323/GAR 155,103 PC A23/MF A03 


DE91013324/GAR 
Demonstration of 


PC A03/MF A01 


oetmeaton measures by 
1 104 PC A22/MF A03 


demand-based 
northeastern rural utilities. Volume 
DE91013324/GAR 


DE91013325/GAR 


a of demand-based conservation measures by 
northeastern rural utilities. Volume 1 
De91013325/GAR 155,105 PC A08/MF A01 


DE91013326/GAR 
Proceedings of the annual automotive technology develop- 


ment contractors’ coordination meeting. 
DE91013326/GAR 154,739 PC A20/MF A03 


DE91013327/GAR 
Natural gas monthly, May 1991. 


October 15, 1991 OR-35 
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DE91013327/GAR 
DE91013328/GAR 
Beam current monitoring in the AGS Booster and its trans- 


fer lines 
DE91013328/GAR 157,381 PC A03/MF A01 
DE91013329/GAR 


Fiber optics in the BNL booster radiation environment. 
DE91013329/GAR 157,382 PC A03/MF A01 


DE91013330/GAR 
Particle amplitude growth due to single or repetitive reso- 


DE91013330/GAR 157,383 PC A03/MF A01 
DE91013331/GAR 
indirect se locking of RF clock to the beam for BNL 


booster item. 

DE91013331/GAR 157,384 PC A03/MF A01 
DE91013334/GAR 

thon ag aan reactions in cloudwater: The role = _— 

metals in hydrogen peroxide production and des! 

DE91013994/QAR 154,378 PC ‘A03/ME ‘A01 


DE91013335/GAR 
Observational study of the efficiency of activation of accu- 
— particles in warm continental stratiform 
DE91013335/GAR 154,379 PC A03/MF A01 
DE91013336/GAR 
Solubility and dissociation - ‘ree of hydroxymethy! hydro- 


peroxide in aqueous sol 

DE91013336/GAR 154,380 PC A03/MF A01 
DE91013337/GAR 

Method for calculating strong synchrotron tune modulation 


f depolarizi nances in storage rings. 
DEg1013337/GAR_ 157,385 PC A03/MF A01 
DE91013340/GAR 


Estimation of hadronic and EM resolution for scintillator 


plate calorimeter configurations. 
DE91013340/GAR 157,386 PC A03/MF A01 


DE91013341/GAR 
Volume integral formulation for magnetostatics with nonlin- 


Beovo1gaay) /GAR 157,387 PC A03/MF A01 
DE91013342/GAR 

pee of nuclear power plants in the People’s Republic of 

DE91013342/GAR 156,915 PC A03/MF A01 
DE91013343/GAR 

Fluidlike studies of the sheath and presheath regions of a 


157,123 PC A0S/MF A01 


155,216 PC A08/MF A01 


plasma. 

DE91013343/GAR 
DE91013345/GAR 

Fluidlike studies of the presheath and sheath regions of a 


plasma. 
DE91013345/GAR 
DE91013346/GAR 


Fluid/kinetic hybrid moment description of plasmas via a 
Ho pweeteneny -like approach. Revised. 
DE91013346/GAR 157,125 PC A03/MF A01 


DE91013348/GAR 

Economics of ble and r bi 
sources. 
DE91013348/GAR 
DE91013349/GAR 


DataShoP: A database of weak-shock constitutive data. 
DE91013349/GAR 156,039 PC A07/MF A01 


re meta 
y roe May 1991. 
155,217 PC A08/MF A01 


157,124 PC A04/MF A01 





energy 
155,308 PC A04/MF A01 


Petroleu 
DE91013350/ 
omamadaann 
Application of rf superconductivity to high-brightness and 


ng h-gradient ion beam Ss 
DE91013354/GAR 157,988 PC AQ3/MF A01 


DE91013357/GAR 
oan ee of the propensity for spark weenie during 


normal operation of the H1571 tilted spring sta 
DE91013357/GAR 156,040 PC ‘A03/MF A01 


DE91013358/GAR 
ee a of the sy 


jucting Super 
Beot01 gat 3358/GAR 


tc 


Quantum variances for transverse SSC injection 
DE91013959/GAR 157,390 PCA 


DE91013360/GAR 
Coil shapes semen pure multipoles in circular regions (a 
ich). 


numerical approai 
DE91013960/GAR 157,391 PC A03/MF A01 
ee 


Design of the SSC linac. Revision. 
DeDT013961 e1/GAR 157,392 


DE91013362/GAR 
Mechanical analysis Y beam tube assemblies for SSC di- 


poles during a quenc 
DE91013262/GAR 157,393 PC A03/MF A01 
DE91013363/GAR 


Superconducting Super Collider Low Energy Booster. A 
status report. 


OR-36 





»n radiation i pt at the 


"157,389 PC A03/MF A01 


7M "A011 


PC A03/MF A01 


VOL. 91, No. 20 


DE91013363/GAR 
DE91013364/GAR 

gamma of one-turn maps in SSCTRK using ZLIB. 

DES101: 3364/GAR 157,395 PC A03/MF A01 
DE91013365/GAR 

Dyna oy \ yy and performance of the SSC low energy 


boost 

DEO TO1S3657GAR 157,396 PC A03/MF A01 
DE91013366/GAR 

Fast kicker ~ ace, for the SSC’s low and medium 


ener 
157,397 PC A03/MF A01 


157,394 PC A03/MF A01 


boost 
DE9 13366/GAR 
DE91013369/GAR 
PILAC: A pion linac facility for 1-GeV pion physics at 
LAMPF. 


DE91013369/GAR 157,398 PC A03/MF A01 
DE91013370/GAR 

Overdriven shocks in solids and liquids. 

DE91013370/GAR 157,057 PC A03/MF A01 
DE91013371/GAR 

Nucleon-nucleon measurements at LAMPF. 

DE91013371/GAR 157,399 
DE91013375/GAR 

Study of the impact of reaction rates on equation of state. 

DE91013375/GAR 157,011 PC A03/MF A01 
DE91013377/GAR 

Secondary standards (non-activation) for neutron data 

measurements above 20 MeV. 

157,400 PC A03/MF A01 


PC A03/MF A01 


DE91013377/GAR 
DE91013381/GAR 
Shock initiation of pentaerythritol tetranitrate crystals: Opti- 
cal 


cal a tion and emission studies. 

DE91013381/GAR 157,012 PC A03/MF A01 
DE91013383/GAR 

Complex dynamics of the integer quantum Hall effect. 

DE91013383/GAR 157,401 PC A03/MF A01 
DE91013384/GAR 

Pion double —- exchange and hadron dynamics. 

DE91013384/GA! 157,402 PC A03/MF A01 
DE91013385/GAR 

Reliable modeling of complex behavior. 

DE91013385/GAR 156,094 PC A03/MF A01 
DE91013387/GAR 

Epitaxial growth of silicon on CoSi2(001)/Si(001). 

DE91013387/GAR 154,647 PC A03/MF A01 
DE91013389/GAR 

Shock initiation of pentaerythritol tetranitrate crystals: Steric 


effects due to plastic flow. 

DE91013389/GAR 157,013 PC A03/MF A01 
DE91013391/GAR 

Moving finite elements: A continuously adaptive method for 


computational fluid dynamics. 
DE91013391/GAR 157,058 PC A03/MF A01 


DE91013393/GAR 
Recognizing Fe nes and other components of genomic 
S| 


structure. Workshop report. 
DE91013393/GAR 156,189 PC A03/MF A01 
gyno 


jet mass resolution and compensating calorimetry. 
DI 91013395/GAR 157,41 PC A03/MF A01 
DE91013397/GAR 
Synchrotron phase transition oe usi 
DE91013397/GAR 
DE91013399/GAR 
Video teleconferencing review for support of high energy 


tivities. 
Be61019909/GAR 157,405 PC A03/MF A01 
DE91013400/GAR 
Overview of the SSC oe RF system. 
DE91013400/GAR 157,406 PC A03/MF A01 
yest ae 
a response study of vay magnet cold mass for 
perconducting Super Collider. 
De91013401 /GAR 157,407 PC A03/MF A01 
DE91013402/GAR 
Document format considerations for a document tracking 


and storage system. 
DE91013402/GAR 157,408 PC A03/MF A01 
DE91013403/GAR 


om Ss y ages in the development of the global rf feedback 


Low Energy Booster. 
Deotoraaoa/GAR 157,409 PC A03/MF A01 
DE91013405/GAR 


Evolution of defect cluster distributions durin 
DE91013405/GAR 156,041 


DE91013406/GAR 
Recent advances in utilization of the R-matrix parameters 


for reactor lications. 
DE91013406/GAR 156,940 PC A03/MF A01 
DE91013411/GAR 
———— of Aroclors in environmental samples using 
in chemical ionization (NICI) mass spectrometry. 
D B1013411/GAR 155,728 PC A03/MF A01 
DE91013412/GAR 


Kinetic energy distributions of ions after surface collisions. 


an rf harmonic. 
A03/MF A01 


irradiation. 
A03/MF A01 


DE91013412/GAR 
gc ps 


leflection-asymmetric shapes in atomic nuclei 
DeDtO1ae14/GAR 157,410 PC ‘A03/MF A01 


DE91013415/GAR 
Desorption of large organic molecules by laser-induced 


lasmon excitation. 
154,649 PC A03/MF A01 


154,648 PC A03/MF A01 


E91013415/GAR 
DE91013416/GAR 
Evaporation as a diagnostic test for hydrodynamic cooling 


of laser-ablated clusters. 
DE91013416/GAR 157,411 PC A03/MF A01 
DE91013418/GAR 


Use of Chernobyl fallout data to test model predictions of 
the transfer of (131)l and (137)Cs from the atmosphere 


through agricultural food chains. 
DE91013418/GAR 155,482 PC A03/MF A01 


DE91013419/GAR 
Augmented fish health penenge for Washington Depart- 


ment of Wildlife. Annual report 1 
DE91013419/GAR 156,733 PC A03/MF A01 


DE91013420/GAR 


Monitoring of downstream salmon and ee at federal 
hydroelectric facilities. Annual report 19! 
DE91013420/GAR 156, y34 “PC A05/MF A01 


DE91013421/GAR 
Residential construction demonstration project: Cycle 1 


builder exit survey. 
DE91013421/GAR 155,106 PC A04/MF A01 
DE91013422/GAR 


Analysis of predicted vs. monitored space heat energy use 


in 83 homes. 

DE91013422/GAR 158,107 PC A03/MF A01 
DE91013429/GAR 

Energy planning for economic develo; 

Force of the Urban Consortium - Techno mato nitiatives. 

DE91013429/GAR 155,309 A07/MF A01 
DE91013431/GAR 

Reducing electricity demand through energy-related effi- 

cient construction: A partnership between the City of St. 

Louis and Union Electric Company. 

DE91013431/GAR 155,108 PC A04/MF A01 
DE91013433/GAR 

Evaluation and comparison of selected household hazard- 

os waste collection facilities. Energy Task Force of the 

in Consortium for a Initiatives 

DEST01S439/GAR 155,539 BC A07/MF A01 

DE91013434/GAR 


ent. york | Task 





A ive fuels luation system for fleet vehicles. 
DE91013434/GAR 155,218 PC A07/MF A01 
DE91013435/GAR 
mourenne energy efficiency into municipal purchasing deci- 
s: Computerizing procurement choices. 
DE91013435/GAR 155,109 PC A07/MF A01 


DE91013436/GAR 


Direct digital control of air washer cooling system. 
DE91013436/GAR 155,255 A05/MF A01 


DE91013437/GAR 
— master rr 
IDEAS 


alysis 
Dee} 013437/GAR 
DE91013439/GAR 


HVAC equipment replacement for best size and efficiency. 
DE91013439/GAR 155,256 PC A05/MF A01 


DE91013440/GAR 
neration and cooli in small scale applications. 
on Task Force of the Urban Consortium for Technolo- 
Beo1013440/GAR 155,257 PC A05/MF A01 

DE91013441/GAR 


Communicating with the public about environmental health 
risks: A case sti of waste-to-energy. 
DE91013441/GAI 155,420 PC A04/MF AO+ 


DE91013442/GAR 


Alternative vehicle fuels: A demonstration reeiect. 

DE91013442/GAR 157,693 A05/MF A01 
DE91013443/GAR 

Wastewater treatment process energy optimization. A study 

of the control of blowers and other loads at a plant in 


Houston, Texas. 
DE91013443/GAR 155,680 PC A04/MF A01 
DE91013444/GAR 


Earth-coupled heat pump: Utilizing eee technology in 
ees bere A rehabilitation strategies. 
44/GAR 155,258 PC A06/MF A01 


Innovative Design and Energy 
r new co! 
155,110 PC A12/MF ‘02 











DE91013445/GAR 


Hydraulic waste energy recovery. A technical r 
DE91013445/GAR 154,680 PC. fos/MF A01 


DE91013447/GAR 
Modernization of lighting in municipal auditoriu 
DE91013447/GAR 155,111 PC "A04/MF A01 
DE91013448/GAR 
Marketing energy efficiency 
dustrial firms: Ugning incenives and poke 
DE91013448/GAR 154,469 PC A07/MF A01 





I and in- 
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DE91013451/GAR 


Conversion of resource recovery steam to hot and chilled 
water systems. A ery assessment for the Eastern 
Market area of the City of 
DE91013451/GAR 

DE91013454/GAR 


Urban energy management today. 


Detroit. 
155,259 PC A04/MF A01 


Products and expertise 
of the Urban Consortium Energy ‘ask Force, 1979-1989. 
DE91013454/GAR 155,349 PC A04/MF A01 

DE91013455/GAR 
Charge-exchange neutr g 

using Pd-MOS microsensors. 
DE91013455/GAR 


DE91013456/GAR 
Overview of the program on soft x-ray lasers and their ap- 


ications at Princeton. 
E91013456/GAR 157,096 PC A03/MF A01 
paring 


Tokamak error fields and locked modes. 
DE91013457/GAR 


DE91013458/GAR 
Use of S-alpha diagram for representing tokamak equilibri- 


um. 
DE91013458/GAR 157,128 PC A03/MF A01 
DE91013459/GAR 
we and particle balance during neutral beam injection in 


DE91013459/GAR 157,129 PC A03/MF A01 
DE91013460/GAR 

Development of smail scale soft x-ray lasers. 

DE91013460/GAR 157,097 PC A03/MF A01 
DE91013461/GAR 

Nuclear Medicine Big oy progress report for quarter 


DeoTsi3461/GAR 156,170 PC A03/MF A01 
DE91013464/GAR 
poe Naches River passage project. Annual report FY90 
FY89. 


a 
DE91013464/GAR 156,735 PC AOS/MF A01 
DE91013466/GAR 
eye ae separation effects by variable temperature step- 
ise desorption in multicomponent ad: phases. 
DE91013466/GAR 154,580 PC A03/MF A01 


DE91013469/GAR 
associated with particles from process solutions. 
156, 





in TFTR 
157,126 PC A03/MF A01 


157,127 PC A03/MF A01 


Activity 

DE91013469/GAR 846 PC A03/MF A01 
DE91013472/GAR 

Se on slug failures occurring in the Hanford Pro- 


duction 
DE91013472/GAR 156,933 PC A04/MF A01 
DE91013474/GAR 


Reentry Subpanel Report for Galileo. 
DE91013474/GAR 156,847 PC A05/MF A01 


DE91013476/GAR 


Uncertainty analysis report for Ulysses. Volu 
DE91013476/GAR 157,655 PC I ‘A03/ME A01 


DE91013477/GAR 
Power system subpanel report for Galileo. Volume 3, Ap- 


pendices. 
DE91013477/GAR 157,660 PC A14/MF A02 
DE91013484/GAR 


Board on chemical sciences and technology. Progress 
He sh] June 15, 1984-June 14, 1985. 
013484/GAR 154,675 PC A03/MF A01 


DE91013485/GAR 


Board on chemical sciences and technology. Progress 
pe oop June 15, 1983-June 14, 1984. 
013485/GAR 154,676 PC A03/MF A01 

DE91013486/GAR 

D ion of the integ) 

ate Future Forecasting System. 

DE91013486/GAR 
DE91013488/GAR 

Diagnostics and data analysis for the ETA-II linear induction 


accelerator. 
DE91013488/GAR 157,412 PC A03/MF A01 
DE91013489/GAR 


Modeling of switching cores for induction accelerators. 
DE91013489/GAR 157,413 PC A03/MF A01 


DE91013490/GAR 
——- approach to predicting corrosion perform- 


of container materials. 
DE91013490/GAR 156,848 PC A03/MF A01 
DE91013491/GAR 


Effects of heterogeneity on actinide diffusion rates in tuffa- 


ceous rock. 
DE91013491/GAR 156,880 PC A03/MF A01 
DE91013497/GAR 
X-ray generation by high irradiance exawatt/cm(sup 2) sub- 
i ind lasers. 
E91013497/GAR 157,414 PC A03/MF A01 
DE91013504/GAR 
Manufacturing energy co pti 
ener 4 
DE91013504/GAR 
DE91013505/GAR 
Analysis of nuclear plant operating costs: A 1991 update. 





g module of the Intermedi- 
155,112 PC A05/MF A01 


survey: Consumption of 
155,113 PC A10/MF A02 





DE91013505/GAR 
DE91013508/GAR 

foes Lome of an underdetermined, ——— a ‘ob- 

— to an x-ray absorption spectr “4 

SEDI0t /GAR 157,415 15 PCA A03/MF A01 
DE91013509/GAR 

Carbon materials--activity and selectivity in hydrocracking 

reactions. 

DE91013509/GAR 155,849 PC A03/MF A01 
DE91013511/GAR 

ee of matrix-assisted laser desorption FTMS for 

jes. 

DE91013511/GAR 156,190 PC A03/MF A01 
DE91013515/GAR 

Actinide tra in Topopah Spring Tuff: Pore size, parti- 

cle size, and ion. 

DE91013515/GAR 155,483 PC A03/MF A01 
DE91013516/GAR 

} og ms of third harmonic output beam diagnostics on 

291019516/GAR 156,800 PC A03/MF A01 
DE91013517/GAR 

pee a _. engineering ae to develop engi- 


item design concept 
ard 540 PC A03/MF A01 


156,916 PC A0S/MF A01 


‘ed barrier sys' 
DEOTO1a817/GAR 
DE91013518/GAR 
Molten salt processing of mixed wastes with offgas conden- 


sation. 
DE91013518/GAR 155,372 PC A03/MF A01 
DE91013520/GAR 
Ab initio ciuster studies of La2CuO4. 
DE91013520/GAR 157,162 PC A03/MF A01 
DE91013521/GAR 
New evaluations of neutron cross sections for (sup 14)N 


and (sup 16)O. 
DE91013521/GAR 157,416 PC A03/MF A01 
DE91013523/GAR 
Effluent testing for the Oak Ri 
Emissions test for August 27, 1 
DE91013523/GAR 
DE91013525/GAR 
png and accuracy of the gas-solid ad: ition isoth- 
derived by the ECP met thod os 
DE91013525/ AR 154,650 PC A04/MF A01 
DES1019008/GAR 


Mixed Waste Incinerator: 
155,373 PC A03/MF AO1 





ination of adsorption isotherm data for 
the — of the surface energy distribution of various solid 
s by inverse gas-solid chromatog 
DEOtO1 13526/GAR 155,885 : AO3/MF A01 
DE91013527/GAR 


Analysis of the surface heterogeneity of different I 


DE91013625/GAR 


DE91013545/GAR 
DE91013546/GAR 
(molecular and cellular) markers 
progress report 


155,219 PC A03/MF A01 


Biological of toxicity. Semi- 
annual technical No. 5, October 1, 1990- 


March 30, 1991. 
DE91013546/GAR 155,421 PC A04/MF A01 
DE91013547/GAR 


Cate See eeteten bh conga "enpereiieten 


during curr 
DE91013547/GAR 157,421 PC A03/MF A01 
DE91013549/GAR 


Tune modulation and E77: i 
DE91013549/GAR 157,422 PC A04/MF A01 
DE91013550/GAR 
In situ surveys of the United States Department of Energy’s 
Rocky Flats Plant, Colorado. 
DE91013550/GAR 155,485 PC A04/MF A01 
DE91013551/GAR 


X6XS.0 cross section library for MCNP-4. 
DE91013551/GAR 157,423 PC AO5/MF A01 


DE91013552/GAR 


Readout of jm events. 
DE91013552/GA\ 


DE91013553/GAR 


" 157,424 PC A03/MF A01 


ies for the SSC. 
157,425 PC A03/MF A01 


Recent non-linear 
DE91013553/GAR 
pase 


lon optics of the Linac--LEB transfer line. 
eotot 3554/GAR 157,426 PC A04/MF A01 


DE91013555/GAR 


ison of the Final Safety Analysis Report and the 
Safety Evaluation Report for the Galileo mission. 
DE91013555/GAR 157,656 PC A03/MF A01 


DE91013556/GAR 
—— on the eighteen SER/FSAR differences identified 
INSRP. a ad 


DE91013556/GAR 157,661 PC A04/MF A01 
DE91013557/GAR 
Safety summary report: General purpose heat source-radio- 
isotope thermoelectric generators and light-weight radioiso- 
tope heater units on the Galileo mission. | purpose 
heat pry nay i — and 
L = it radioisotope heater unit 
91013557/GAR 157, “PC A04/MF A01 
DE91013560/GAR 
New industrial heat pump applications to cheese produc- 


tion. Phase 1, Final report. 
DE91013560/GAR 154,316 PC A03/MF A01 


DE91013567/GAR 


ce ‘, + 





of aluminum oxide ceramic powders. ‘y 

DE91013527/GAR 155,886 PC A03/MF A01 
DE91013530/GAR 

Modeling the atmospheric dispersion of accidentally re- 

leased heavy gases from photovoltaic cell manufacturing 


facilities. 
DE91013530/GAR 155,374 PC A04/MF A01 
DE91013531/GAR 


Undulator based \ ca, radiation source in the 5-30 


ev al ri 
DE91013531/ aR 157,417 PC A03/MF A0O1 
DE91013532/GAR 


Orbits, tunes and chromaticities for the BNL SXLS storage 


ring. 
DES1013532/GAR 157,418 PC A03/MF A01 
DE91013535/GAR 
Factors me Nad deposition of gases to surface water. 
DE91013535/GA 155,681 PC A03/MF A01 
DE91013536/GAR 
Deuteron breakup mechanism in the intermediate-energy 


region. 
DES 013536/GAR 157,419 PC A03/MF A01 
DESIOTSEST/GAN 


ti of the 12-pole trim magnets for 
the 200 MeV compact synchrotron XLS at the National 


Synchrotron Light Source. 
DE91013537/ AR 157,420 PC A03/MF A01 
DE91013538/GAR 
Guide to « ing and 
National Laboratory. 
DE91013538/GAR 


DE91013539/GAR 
Effects of in-cloud processes upon the vertical distribution 
of aerosol particles: Observations and numerical simula- 


ns. 
DE91013539/GAR 154,381 PC A03/MF A01 
DE91013540/GAR 
Assessment of the flammability and explosion potential of 


transuranic waste. 
DE91013540/GAR 156,881 PC A0S/MF A01 
DE91013543/GAR 


Lome and water use characteristics in the vicinity of the Sa- 


ih River Site. 
bEo1019540/GAR 155,484 PC A03/MF A01 
DE91013545/GAR 


Biomass energy development in Yunnan Province, China: 
Preliminary evaluation. 





at Brookhaven 
154,866 PC AOS/MF A01 





tions of jet penetra 


xp and calculations in glass. 
DE91013567/GAR 157,014 Pe ‘A03/MF A01 


DE91013568/GAR 


Chopper driven 11.4-GHz traveling-wave rf itor. 
DE91013568/GAR "Ws? 427 8¢ A03/MF A01 
DE91013574/GAR 


Super cents heat loss ref Manut: d 
homes: it loss assumptions and calculations; heat loss 
coefficient 
DE9101 3574/GAR 154,470 PC AQ4/MF A01 
DE91013580/GAR 
Gaseous release of carbon-14: Why the high level waste 
be 


——_ should . 
DE91013580/GAR 155,375 PC A03/MF A01 
DE91013582/GAR 
Shock-induced absorption changes of anthracene in com- 
parison with cha at static high pressures. 
DE91013582/ 154,651 PC A03/MF A01 
DE91013594/GAR 
Generalized emittance measurements in a beam transport 


line. 

DE91013594/GAR 157,428 PC A03/MF A01 
DE91013602/GAR 

Final Safety Analysis Report 2 for the Galileo mission. Ex- 


ecutive summary. 
DE91013602/GAR 156,849 PC A03/MF A01 
DE91013603/GAR 


Effectiveness of tiltrotor support : ound comba' 
DE91013603/GAR }526 PC A08/MF A01 


DE91013604/GAR 


Review of tolerances at the Final Focus Test Beam. 
DE91013604/GAR 157,429 PC ‘A03/MF A01 


DE91013606/GAR 


Emittance control in linear colliders. 
DE91013606/GAR 157,430 PC A03/MF A01 


DE91013607/GAR 

Envi tal regulatory guide for radiological effluent 
DE91013607/GAR 155,486 PC A09/MF A01 
DE91013618/GAR 

Freely-migrating defects: Their production and i ion 
with remnan' 

DE91013618/GAR 156,012 PC A03/MF AO1 
DE91013625/GAR 














Hardware accelerator array for 
DE91013625/GAR Be? PC. PC A13/MF A02 
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NTIS ORDER/REPORT NUMBER INDEX 


DE91013635/GAR 

Petroleum supply annual 1990: Volume 1. 

DE91013635/GAR 155,220 PC A09/MF A02 
DE91013647/GAR 

Observations of the PSR ane — 

DE91013647/GAR 
DE91013655/GAR 

Automated vacuum system 

DE91013655/GAR 
DE91013684/GAR 

Spontaneous 1am of a metabolism. 

DE91013684/GAR 154,672 PC A04/MF A01 
DE91013704/GAR 

Archaeological data recovery investigations at CA-SBa-993 

Vandenburg Air Force Base, —s 

DE91013704/GAR 54,399 PC A09/MF A02 
DE91013710/GAR 

Fabrication, characterization, and evaluation of a fully radio- 

active co using commercial nuclear waste from the West 


Valley Demonstration Project. 

DE91013710/GAR 156,882 PC A03/MF A01 
DE91013712/GAR 

Assessment of SMES benefits in electric utility applications. 

DE91013712/GAR 155,076 PC A03/MF A01 
DE91013713/GAR 


Standard contract’s Delivery Commitment Schedule proc- 


ess. 

DE91013713/GAR 156,883 PC A03/MF A01 
DE91013718/GAR 

Chemical evaluations of John F. Baldwin Ship Channel 


sediment phase 2. 

DE91013718/GAR 155,682 PC A05/MF A01 
DE91013739/GAR 

Graphics-based human interface to the DISYS diagnostic/ 

control guidance system at EBR-2. 

DE91013739/GAR 156,917 PC A03/MF A01 
DE91013754/GAR 

State of H(sup (minus)) source development. 

DE91013754/GAR 157,433 PC A03/MF A01 
DE91013767/GAR 

SOLTECH 91: Proceedings. Volume 2. 

DE91013767/GAR 155,331 
DE91013799/GAR 

Organizational Cultural Assessment of Sandia National Lab- 

oratories. 

DE91013799/GAR 
DES1013827/GAR 

Beam detector impedance calculation using circuit models. 

DE91013827/GAR 157,434 PC A03/MF A01 
DE91013865/GAR 

ASAP: A symbolic algebra package for accelerator design. 

DE91013865/GAR 157,435 PC A03/MF A01 
DE91013873/GAR 

Improved inventory sample i INVS Mod-IlI 

DE91013873/GAR 156,815 PC A03/MF A01 
DE91013874/GAR 

Nuclear Technology Programs semiannual progress report, 


October 1988-March 1989. 
DE91013874/GAR 156,884 PC A11/MF A02 
DE91013880/GAR 
Enhanced research program on the long-range climatic ef- 
fects of increased atmospheric carbon dioxide: A continu- 


ation. 1984 annual report. 
DE91013880/GAR PC A03/MF A01 


DE91013890/GAR 


Novel approach to highly dispersing catalytic materials in 
coal “t — Sixth quarterly report, January 1, 1991- 


March 
DE91013890/ GAR 155,221 PC A03/MF A01 
DE91013891/GAR 
Comparison of lime and iron oxide for high temperature 
sulfur removal. Technical progress report No. 5, December 


1, 1990-February 28, 1991 
DE91013891/GAR 155,376 PC A03/MF A01 
DE91013894/GAR 
Selective flotation of fossil resin from —— 7 Quar- 
terly report, December 1, 1990-February 28, 1 
DE91013894/GAR 155,222 PC *A03/MF A01 
DE91013912/GAR 
Anion-exchange resin-based desulfurization process. Quar- 
terly technical progress report, January 1, 1991-March 31, 


1991. 
DE91013912/GAR 155,377 PC A03/MF A01 
DE91013926/GAR 
Evaluation of effective acceleration and selection of seismic 
analysis accelerograms for Lawrence Livermore National 


Laboratory. Final report. 
DE91013926/GAR 156,595 PC A06/MF A01 
DE91013967/GAR 
Design studies of SSC coupled cavity linac. 
DE91013967/GAR 57,436 PC A03/MF A01 
DE91013971/GAR 
Environmental, health and safety issues amet with the 
manufacture and use of I!-V! photovoltaic device: 
DE91013971/GAR 155,422 PC A03/MF A01 
DE91013981/GAR 
Building 823 security control system pre-site planning and 
installation. 


OR-38 


pe A03/MF A01 


157,432 PC A03/MF A01 


PC A15/MF A02 


154,088 PC A07/MF A01 


154,351 


VOL. 91, No. 20 


DE91013981/GAR 
DE91013983/GAR 


TOPAZ2D validation status ne, Bey -¥ 1990. 
DE91013983/GAR 57,437 PC A04/MF A01 


DE91014013/GAR 


Evaluation of agi ng of cast mee steel components. 
DE91014013/GAI 56,001 PC A03/MF A01 


DE91014017/GAR 
poco gd lubrication of ceramic materials by soft metallic 


coating and a nthetic oil. 
DE91014017/GAR 156,006 PC A03/MF A01 
DE91014019/GAR 


—— model for estimating ae exposures in con- 


inated ae at Superfund 
DE91014019/ GAl 155. 423 PC A03/MF A01 


DE91014036/GAR 


RHIC Project. 
DE91014036/GAR 
DE91014051/GAR 
Effect of moderate coal cleaning on microbial removal of 
organic sulfur. (Quarterly) technical report, December 1, 


1990-February 28, 1991 
DE91014051/GAR 155,223 PC A03/MF A01 
DE91014052/GAR 
Combined chemical and microbiological removal of organic 
sulfur from coal. (Quarterly) technical report, December 1 


1990-February 28, 1991. 
DE91014052/GAR 155,224 PC A03/MF A01 
DE91014053/GAR 
Evaluation of sulfur-reducing microorganisms for organic 
——, Quarterly technical report, December 1, 


1990-February 28, 1991. 
DE91014053/GAR 155,225 PC A03/MF A01 
DE91014054/GAR 
Bioconversion of coal-derived synthesis gas to liquid fuels. 
Quarterly technical report, December 1, 1990-February 28, 


1991. 
DE91014054/GAR 155,144 PC A03/MF A01 
DE91014057/GAR 


Characterzation of organic nitrogen in IBCSP coals. (Quar- 
terly) technical report, 1 December 1990-28 February 1991. 
DE91014057/GAR 155,226 PC A03/MF A01 


DE91014058/GAR 


National Energy Strategy. Technical Annex 2, Integrated 
analysis supporting the National Energy Strategy: Methodol- 


assumptions and results. 
DE91014058/GAR 155,310 PC A09/MF A01 
DE91014062/GAR 
Engineering design and analysis of advanced physical fine 
= cleaning technologies. Quarterly technical progress 


rt, No. 6 January-March 1991. 
DI 91014062/GAR 155,227 PC A03/MF A01 
DE91014065/GAR 
Molecular biological enhancement of oom el 
tion. Tenth quarter report, February-April 19: 
DE91014065/GAR 155,228 PC A03/MF A01 


DE91014091/GAR 
Developing an emergency procedures writers’ guide: A 


case study. 

DE91014091/GAR 156,944 PC A03/MF A01 
DE91014098/GAR 

Substructure and electrical resistivity analyses of pure tung- 


sten sheet. 
DE91014098/GAR 156,070 PC A03/MF A01 
DE91014109/GAR 


Boundary layer eddies at the Goodnoe Hills site. 
DE91014108/GAR 155,280 PC A03/MF A01 
DE91014121/GAR 
Biological assessment of the effects of activities conducted 
at Camp Roberts Army National Guard training site, Monte- 
rey and =. Luis Obispo Counties, ne caged =) the en- 
dangered san joaquin kit fox, Vulpes macrotis 
DEd1014121/ AR 156,736 PC ROS” ME A01 


DE91014129/GAR 


Solubility studies of the Ca-CaO-CaCi2 system. 
DE91014129/GAR 154,652 PC A04/MF A01 


DE91014140/GAR 


SSC collider yore magnet end mechanical desi 
DE91014140/ 157,439 


DE91014146/GAR 


Fabrication and performance of a new high-gradient trim 
quadrupole for the Fermilab luminosity upgrade. 
BE91014146/GAR 157,440 eC A03/MF A01 


DE91014157/GAR 


INEL Lithologic Core Storage a management plan. 
DE91014157/GAR 6,596 PC AOS/MF A01 


DE91014159/GAR 
Peet em nm of vacuum gas atomized Ni3Al powders al- 


joyed with iron and chromium. 
o 91014159/GAR 156,042 PC A03/MF A01 
DE91014194/GAR 


Low power rf system for the ALS Linac. 
DE91014194/GAR 157,441 
DE91014220/GAR 
Evaluation of impacts on wetlands: do NEPA analyses inte- 
rate wetland protection requirements. 
E91014220/GAR 155,729 PC A03/MF A01 


156,943 PC A03/MF A01 


157,438 PC A03/MF A01 


PO Ag3/ MF A01 


PC A03/MF A01 


DE91014231/GAR 


Integral equation formulation for two-phase flow and other 
nonlinear flow problems through ony media. 
DE91014231/GAR 156,680 PC A03/MF A01 


DE91014239/GAR 
NEPA and ~- Endangered Species Act: Complementary 


y excess. 
B01014290/GAR 155,730 PC A03/MF A01 
DE91014250/GAR 


Measurements of the ion acoustic bays | instability and the 
d laser p and enhanced brems- 
strahlung in laser-plasma interaction experiments. Final 
01014250/GAR 157,130 PC A03/MF A01 
DE91014259/GAR 
Nuclear criticality safety analysis for increased enrichment 
limit in 10-ton (48X) UF6 cylinders. 
DE91014259/GAR 156,850 PC A03/MF A01 
DE91014264/GAR 


Rapid recovery of biological compounds from electrophore- 

pes gel slices for subsequent analysis by matrix-assisted 
laser desorption Fourier transform mass spectrometry. 

DE91014264/GAR 156,191 PC A03/MF A01 


DE91014300/GAR 
he band slot-coupled beam sensing electrode for the ad- 


light source. 
157,442 PC A03/MF A01 








anced 
DE91014 100/GAR 
DE91014312/GAR 
Soil survey of Yucca Mountain study area, Nye County, 


Nevada. 

DE91014312/GAR 155,487 PC A04/MF A01 
DE91014321/GAR 

Pacific Northwest Laboratory annual report for 1990 to the 

DOE Office of Energy Research. Part 3, Atmospheric and 


climate research. 
DE91014321/GAR 154,352 PC A04/MF A01 
DE91014324/GAR 


Evaluation of fiber optic closed circuit television transmis- 
sion systems for security applications. 
DE91014324/GAR 56,945 PC A03/MF A01 


DE91014337/GAR 
Comparison of the architecture and performance of two 


parallel file systems. 
DE91014337/GAR 154,868 PC A03/MF A01 
DE91014345/GAR 


ADAMS interactive interpreter. 
DE91014345/GAR 


yo et 


mbedding ADAMS in Fortran. 
BES 1014546/GAR 


DE91014395/GAR 
Tiger Team Assessment of the Princeton Plasma Physics 


Laboratory. 

DE91014395/GAR PC A24/MF A03 
DE91014396/GAR 

Hugoniot study on PMMA manufactured by Polycast Tech- 


nology Corporation. 
DE91014396/GAR 156,066 PC A03/MF A01 
DE91014397/GAR 


SENLEX: A sensor layout expert system. Volume 1, Over- 


view. 

DE91014397/GAR 156,946 PC A04/MF A01 
DE91617571/GAR 

Mind over matter: The intellectual content of experimental 


a. 
DE91617571/GAR 157,443 PC A03/MF A01 
DE91617572/GAR 
‘t Hooft’s solution for arbitrary semisimple Lie group. 
DE91617572/GAR 57,444 PC A03/MF A01 
DE91617573/GAR 
Estimation of the sph 
for spatial point processes. 
DE91617573/GAR 


DE91617574/GAR 


Towards the exact nature of a certain error term. 
DE91617574/GAR 156,102 PC A03/MF A01 


DE91617575/GAR 


— theory of critical cases and the ee points of 
tationary solutions of the Lorenz model 
Deo1617576/GAR 156,103 PC A03/MF A01 


DE91617583/GAR 


Kramers problem: Fifty years of development. 
DE91617583/GAR 157,445 PC A05/MF A01 


DE91617609/GAR 


Spin 4 and 7/2 extended conformal algebra 
DE91617609/GAR 157,446 PC A03/MF A01 


DE91617610/GAR 
Path-integral measure for Chern-Simons theory within the 


stochastic quantization approach. 
DE91617610/GAR 157,447 PC A03/MF A01 


DE91617611/GAR 
2,0 super Beltrami parametrization and superconformal 


structures. 
DE91617611/GAR 157,448 PC A03/MF A01 


154,924 PC A04/MF A01 


154,925 PC A04/MF A01 


156,851 





| contact distribution H(sub s)(y) 
156,143 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE91617612/GAR 
oo Neveu-Schwarz algebra on Riemann supers- 


Beo1617612/GAR 157,449 PC A03/MF AO1 
DE91617786/GAR 
Report of the Drage 4 Physics Division for January 1, 1988 
to December 31, 1988. y 


Deore 7786 / GAR 157,450 PC A07/MF A01 
DE91617787/GAR 


Theory for the anisotropic interaction between two substitu- 
tional magnetic impurities and the magnetic anisotropic 


effect in dilute ma _ alloys. 
DE91617787/GA' 157,163 PC A03/MF A01 


DE91617788/GAR 
Dielectric function of eaten superlattice. 
DE91617788/GAR 157,164 PC A03/MF AO1 
DE91617789/GAR 
Determination of the momentum matrix elements involved 
in calculating the dielectric constants of superlattices using 


the tight-bindin: | a 

DE91617789/ 157,165 PC A03/MF A01 
cana 

Cluster approximation for the transfer-matrix method. 

DE91617790/GAR 57,166 PC A03/MF A01 
DE91617799/GAR 

Transit time for resonant tunneling. 

DE91617799/GAR 157,167 PC A03/MF A01 
DE91618098/GAR 

Coherent charge fluctuations in Josephson junctions and 

the oscillations of the effective capacitance. 

DE91618098/GAR 155,040 PC A03/MF A01 
DE91618099/GAR 

Orbitals, correlation, valencies in -_ Tc superconductors. 

DE91618099/GAR 7,168 PC A03/MF A01 
DE91618122/GAR 

Contribution of a heavy neutral particle to W-boson pair 

verre in electron-positron annihilation. 

E91618122/GAR 157,451 PC A03/MF A01 

DE91618123/GAR 

Simple connection between v(v-bar)-nucleon scattering and 


F(sub 1)(sup n)/F(sub 1)(sup p). 
DE91618123/GAR 157,452 PC A03/MF A01 


DE91618124/GAR 


Gluon asymmetries in the wane oY of J/Psi. 
DE91618124/GAR 57,453 PC A03/MF A01 


DE91618227/GAR 
Communication of nuclear data progress: No.1 (1989). 
DE91618227/GAR 157,454 PC AO5/MF A01 
DE91618423/GAR 


Multi-quasi-particles states in ™ 173)Hf. 
DE91618423/GAR 157,455 PC AQ4/MF A01 


DE91618424/GAR 
Gyromagnetic ratios of low-lying rotational states in (sup 


156,) (sup 158,) (sup 160)Gd. 
DE91618424/GAR 157,456 PC A03/MF A01 


DE91618425/GAR 
Measurements of E3 transition strength in the stable even- 


Dest618495/ GAR 157,457 PC A03/MF A01 
DE91618572/GAR 
New approach to determine mass-charge-yields and kinetic 


energy distributions in fission. 
DE91618572/GAR 157,458 PC A04/MF A01 
DE91618578/GAR 


Development of an exchange-labelling procedure and in- 
vestigation of the radiochemical stability and biodistribution 
characteristics for ((131)l) meta-iodobenzylguanidine sul- 


hate ((131)I) MIBG. 
E91618578/GAR 156,294 PC A03/MF A01 
DE91618656/GAR 


Fractografia. Aplicaciones al analisis de fallas. (Fractogra- 
pry. Applications to failure analysis). 
91618656/GAR 155,783 PC A07/MF A01 


DE91618657/GAR 
Stress relaxation in bending of type AIS! 304 stainless steel 


at 773K and 823K. 
DE91618657/GAR 156,002 PC A03/MF A01 
DE91618684/GAR 


Resonant method for the measurement of the glass transi- 

tion temperature at high frequencies. 

DE91618684/GAR 154,673 PC A03/MF A01 
DE91618695/GAR 

Isotopic ratios of “preens used in British nuclear trials at 


Maralinga and Em 
DE91618605/GAR 155,488 PC A03/MF A01 
DE91618745/GAR 


Studies on Fourier amplitude spectra of accelerograms re- 


corded on rock sites. 
DE91618745/GAR 156,597 PC A03/MF A01 
DE91618749/GAR 


Laboratory and field tests for radionuclide migration and 


high flow paths in clay. Final r 4 
De91618749/GAR 155,489 PC A03/MF A01 


DE91618750/GAR 


Use of environmental isotopes on groundwater hydrology in 
the selected areas in Thailand. Final report for the period 1 
September 1987 - 30 April 1990. 


DE91618750/GAR 
DE91618751/GAR 


TOVS data analysis during the poet floods of Ban- 
ladesh of 1987 and 1988 and Cyclone of 1985. 
E91618751/GAR 156,655 PC A03/MF A01 


DE91618773/GAR 
Results of agriclimatological studies using multiple satellite 
pee 4 like NOAA AVHRR; GMS IR and LANDSAT MSS 
DE91618773/GAR 154,353 PC A03/MF A01 
DE91618774/GAR 
a — of radon and gamma radiation levels 


stralian homes. 
DESie18774/GAR” 155,490 PC A03/MF A01 

DE91619010/GAR 
a survey at Lucas Heights Research Laborato- 


1988. 
DE91619010/GAR 155,491 PC A03/MF A01 
DE91619018/GAR 
Control ree radon and its progeny concentration in 


indoor atmo: 
DE91619018/GAR 155,492 PC A04/MF A01 
DE91619081/GAR 


Insulina RIA (radioinmunoanalisis) polietilenglicol. Manual 
de operaciones. (Polyethyleneglycol RIA (radioimmunoas- 


Say) insulin. —— booklet). 

DE 91619081/GAR 156,149 PC A03/MF A01 
DE91619154/GAR 

Application of the photon-fluence scaling theorem to ab- 

an dose calorimetry for bremsstrahlung peak energy > 

1, eV. 

DE91619154/GAR 156,295 PC A03/MF A01 
DE91619162/GAR 


Technology transfer of nuclear techniques and nucleonic 

pew Pango in the mineral industry. Report of an advi- 
‘oup meetin: ng held in Bombay, 15-19 January 1990. 

DESI619162/GA 156,681 PC A07/MF A01 


DE91619176/GAR 


Three dimensional steady state code for the study of U- 
tube steam generator thermal hydraulics. 
DE91619176/GAR 156,918 PC A07/MF A0O1 


DE91619204/GAR 


Multichannel long period seismic by acquisition system. 
DE91619204/GAR 56,811 PC A03/MF A01 


DE91619314/GAR 
Thermodynamic analysis of advanced fuels for fast breeder 


reactors. 
156,934 PC A05/MF A01 


156,654 PC AOS/MF A01 


DE91619314/GAR 
DE91619347/GAR 


Australian Comme of it for ab- 
sorbed radiation dose. Part 1. Part 1: control, monitoring 
and performance of the Urquhart graphite microcalorimeter. 
DE91619347/GAR 56,296 PC A04/MF A01 


DE91619348/GAR 
Calibration facility for radiation protection monitors in Aus- 


tralia-technical details. 
DE91619348/GAR 156,816 PC A03/MF A01 
sapere: 


le body monitor. 
Des1619908/GaR 


DE91619432/GAR 
Setting up and performance of a laser enhanced ionisation 


spectrometer. 
DE91619432/GAR 154,566 PC A03/MF A01 
DE91619448/GAR 


Pilot facilities for continuous countercurrent precipitation of 

radioactive low and intermediate level waste from NPP’s. 

Final report for the period December 1988 - December 

1989. 

DE91619448/GAR 156,885 PC A03/MF A01 
DE91619455/GAR 

Thermodynamic modelling and aqueous chemistry in the 


CaO-Al203-Si02-H20 system. 

DE91619455/GAR 155,887 PC A03/MF A01 
DE91619456/GAR 

Review of acid drainage from waste rock dumps and mine 


sites (Australian and nenenns 
DE91619456/GAR 155,541 PC A04/MF A01 


DE91619458/GAR 
Potentiel energetique eolien du Mali 1979-1988. (Wind 


power in Mali 1979-1988). 
DE91619458/GAR 155,281 PC A03/MF A01 
DE91619520/GAR 


Code of practice on the international transboundary move- 


ment of radioactive waste. 
DE91619520/GAR 156,852 PC A03/MF A01 
DE91619529/GAR 
Texts of the Agency’s tt a agreements with region- 
al intergovernmental org The og it with the 
Arab Atomic Ener. ergy Agency 
DE91619529/GA 
DE91619530/GAR 
Argentine-Brazilian declaration on common nuclear policy. 
DE91619530/GAR 156,948 PC A03/MF A01 
DE91619534/GAR 
Agreement of 13 November 1990 between the Republic of 
Malta and the International Atomic Energy Agency for the 





th 4. 





156,297 PC A06/MF A01 





156,947 PC A03/MF A01 


DE91736366/GAR 


application of saf ds in with the Treaty on 

the Non-Proliferation of Nuclear lear Weapons. 

DE91619534/GAR 156,812 PC A03/MF A01 
DE91619547/GAR 


Inclusion of temperature dependence of fission barriers in 
statistical model calculations. 
DE91619547/GAR 157,459 PC A03/MF A01 


DE91619548/GAR 
Data processing software for Purex plant process control 


laboratory. 

DE91619548/GAR 156,935 PC A03/MF A01 
DE91619573/GAR 

RIAL: Agency’s laboratories at Seibersdorf and VIC. 1989 


annual report. 

DE91619573/GAR 155,731 PC A10/MF A02 
DE91732832/GAR 

Weighted particle method for solving the Boltzmann equa- 

tion. 


DE91732832/GAR 157,460 PC A03/MF A01 
DE91732833/GAR 
See equation and its application to interme- 


diate mass fragment production. 

DES 732833/GAR 157,461 PC A03/MF A01 
DE91732834/GAR 

Mass measurements of exotic fragments. 

DE91732834/GAR 57,462 
reg to 


Ganil computer control system — 
best 732835/GAR 57,463 
DE91732836/GAR 
Ganil status r 3 
DE91732836/GAR 
DE91732899/GAR 
Extraction of metal ions by neutral (beta)-diphosphora- 


mides. 

DE91732899/GAR 156,886 PC A02/MF A01 
DE91732900/GAR 

—- et nuclear waste solutions using a new class of 


xtractants: itaalkyl propane diamides. 
DE91732900/GAR 156,887 PC A02/MF A01 
DE91732901/GAR 


Research for actinides extractants from various wastes. 

DE91732901/GAR 156,888 PC A02/MF A01 
DE91732902/GAR 

— applications of ———. to metal extraction 


sing liquid survey. 
DE91732902/GAR ie Py 889 PC A03/MF A01 
DE91732912/GAR 
Cu(2) dynamical correlations in YBa2Cu3Ox studied by 
er spectroscopy ori — (170)Yb(3 + ). 
DE91732912/GAR 155,888 PC A03/MF A01 
DE91736313/GAR 
Analyse de la desexcitation simultanee ou differee d’un 
noyau par la des cc a deux particules. 
—_— of the simultaneous or differed de-excitation of a 


le correlation method). 
Deo173 736313/GAR 157,465 PC A07/MF A01 
DE91736314/GAR 


Fusion-fission in the (sup 35)Cl + (sup 12)C reaction at 


E(lab) = 180 MeV. 
DE91736314/GAR 157,466 PC A03/MF A01 
DE91736319/GAR 


Modes de production et de desexcitation des noyaux 
chauds formes dans les reactions (sup 84)Kr + (sup 12)C, 
(sup 84)Kr + (sup 27)Al, (sup 84)Kr + Ti a 26.4, 34.4 et 
45.4 MeV/nucleon. oor and de-excitation modes of 
hot nuclei in the (sup 84)Kr + (sup 12)C, (sup 84)Kr + 
(eup 27)Al, (sup B4)kr + (sup Nat) Ti reactions at 26.4, 


34.4 and 45.4 MeV/ 
DE91736319/GAR 157,467 PC A08/MF A01 
DE91736320/GAR 
Etude a basse energie de |’annihilation proton-antiproton en 
deux corps: pi(sup + ) pi(sup -), K(sup + )K(sup -) et —- 
+ )e(sup -). Etude des facteurs de forme du proton dans la 
region temps. (Study of the ae energy pro ton-antiproton 
annihilation interaction leading to: pi(sup + ) pi(sup ‘ 
K(sup + )K(sup -) and e(sup + )e(sup -). Study o 
proton form factors in the ti ‘egion). 
DE91736320/GAR 157,468 PC AOS5/MF A01 


DE91736321/GAR 

De la multifragmentation des noyaux au plasma quark- 

gluon. (From the multifragmentation to the quark-gluon 

plasma). 

DE91736321/GAR 157,469 PC A07/MF A01 
DE91736322/GAR 

eee d’Activite: Mathematiques. (1989 progress report: 

tics). 

e91736322/GAR 157,470 PC A03/MF A01 
DE91736365/GAR 

Hybridization and crystal field in YbPd2Si2. 

DE91736365/GAR 156,043 PC A03/MF A01 
DE91736366/GAR 

Characterization of 316L steel welded joints irradiated be- 


tween 15 to 41 dpa. 
DE91736366/GAR 156,003 PC A03/MF A01 
OR-39 - 


October 15, 1991 





PC A03/MF AO1 


PC A01/MF A01 


157,464 PC A01/MF A01 
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DE91740593/GAR 
Effet des radiations particules piegees, eruptions solaires et 
rayonnement cosmique sur les composants electroniques. 
a oa trapped particles, solar events and 


nic components). 
DEO17405 93/GAR 155,056 PC A06/MF A01 
DE91740594/GAR 


bie gy ee fr: de la ch interne du Toka- 
mak Tore Supra: mesure et interpretation. (infrared thermo- 
a! of vote ‘Tore Supra inner chamber: data acquisition 


and int 
157,131 PC A08/MF A01 





lerpret 
DE91740094/GAR 
DE91740595/GAR 
Etude de dielectriques liquides a temperature ambiante 
pour la poy a rayonnement x de haute energie. 
(Study of liquids at room temperature for high 
raphy). 

DES 40505/GARe 

DE91740596/GAR 


Nuclear physics at Ganil; a compilation january 1983 de- 


cember 1988. 

DE91740596/GAR 157,472 PC A11/MF A02 
DE91740597/GAR 

Etude d’un multiplicateur a galettes de microcanaux a gain 

eleve et presentant de tres faibles fluctuations statistiques 

de gain. (Study of a high gain microchannel plate photomul- 

tiplier having low statistical gain fluctuations). 

DE91740597/GAR 157,473 PC A08/MF A01 
DE91740620/GAR 

Developpement et etalonnage de |’analyseur de neutres ra- 

pides du tokamak Tore Supra. (Development and calibra- 

tion of the fast neutral particle analyzer of the Tore Supra 


tokamak). 

DE91740620/GAR 157,132 PC A06/MF A01 
DE91740621/GAR 

Etude et caracterisation de materiaux semi-conducteurs IIl- 

V en vue de leurs applications a la detection de rayonne- 

ments ionisants. (Study and characterization of the Ill-V 

rece agen 4 materials for applications in the detection of 


izing radiation). 
DE91 740621 /GAR 157,474 PC A13/MF A02 
DE91740622/GAR 
Comportement dynamique non-lineaire des faisceaux de 
tubes soumis a des ecoulements transverses. (Nonlinear 
dynamic behavior of an assembly of tubes under transverse 


fluid flow). 
DE91740622/GAR 157,059 PC A01/MF A01 
DE91740623/GAR 
Vibrations d’arbres tournant dans un espace annulaire de |i- 
, — vibrations of shafts rotating in a liquid 


annular space). 
Oo17408e9/GAR 157,060 PC A02/MF A01 
DE91740624/GAR 
Source acoustique en ondes planes creee par des diaph- 
ragmes limiteurs de debit. (Plane wave acoustic sources 


from flow regulation diaphragms). 
DE91740624/GAR 157,061 PC A01/MF A01 


DE91740625/GAR 
Etude des effets dynamiques associes au pincement d'une 
lame de liquide. (Study of the dynamic effects associated to 


the pinching of a liquid layer). 
DE91740625/GAR 157,062 PC A01/MF A01 


DE91740649/GAR 
Cross sections of neon and krypton isotopes produced by 
n: 


neutrons. 

DE91740649/GAR 157,475 PC A01/MF A01 
DE91740650/GAR 

Status of charged particle and neutron induced nuclear re- 

actions leading to stable and radioactive isotopes. 

DE91740650/GAR 157,476 PC A01/MF A01 
DE91740651/GAR 

New semi-empirical formula for spallation one fragmenta- 

tion reactions induced by oe) proton: 

DE91740651/GAR 157,477 PC A01/MF A01 
DE91740652/GAR 

—— of Be, C and O isotopes in (sup 235)U (n(sub th), 

DE91740652/GAR 157,478 PC A03/MF A01 
DE91740657/GAR 

sy de la methode des elements finis en ther- 

de la 


ique et du rayonnement dans 
le logiciel TRIO-EF. (Deve 


ment of the finite element 
method in the thermal field. TRIO-EF software for thermal 
and radiation analysis). 


DE91740657/GA 157,063 PC A03/MF A01 
DE91740658/GAR 

Systeme d'aide a la conception dans le domaine des traite- 

ments de surface. (System for supporting conception in the 


field of surface treatments). 
155,904 PC A03/MF A01 


157,471 PC A17/MF A02 





DE91740658/GAR 
DE91740659/GAR 

Zero ree measurements of isotopic distributions in 44 

MeV/u(sup 86)Kr(sup -) induced reactions for the produc- 

tion of nuclei far from stability. 

DE91740659/GAR 157,479 PC A03/MF A01 


DE91740744/GAR 
fare poy yo on neutrons via the inverse reaction or 
Cebaf at LAMPF. 
DE91740744/GAR 157,480 PC A03/MF A01 
DE91740745/GAR 


Champs mesiques dans le milieu nucleaire. (Meson fields in 
nuclear media). 


OR-40 VOL. 91, No. 20 


9E91740745/GAR 
DE91740746/GAR 


157,481 PC A03/MF A01 


ovens and electroweak physics with light mesons. 
DE91740746/GAR 157,482 PC A02/MF A01 
DE91740747/GAR 


Structures a effet de champ de MOS en irradiation: 


pad = la dose de rayonnements. (Irradiation of: MOS field 
structures effect of the radiation dose). 
156,013 PC A06/MF A01 


BE01740747/GAR 
DE91740748/GAR 
sur les modes de desintegration du meson 
(eta). (Experiments on the decay modes of the eta meson). 
DE91740748/GAR 157,483 PC A02/MF A01 
DE91740750/GAR 
—_ — favwl in France for nuclear studies with 


magne’ 

Beo1740760/GAR 157,484 PC A02/MF A01 
DE91740751/GAR 

a de Pi+ au seuil sur le proton. (Electro- 


ps luction of pi+ at the proton threshold energy). 
91740751/GAR 157,485 PC A02/MF A01 


DE91740752/GAR 
Superconductivity RF activities at Sacla 
DE91740752/GAR 157,486 PC A03/MF A01 
DE91740753/GAR 
Nuclear physics on a hypersphere. 
DE91740753/GAR 
DE91 740754/GAR 


157,487 PC A03/MF A01 


Thermodynamical description of page nuclei 
DE91740754/GAR 157,488 PC ‘A03/MF A01 
DE91740755/GAR 
Physics with one GeV neutron beams at the Saturne syn- 
chrotron. 
DE91740755/GAR 157,489 PC A03/MF A01 
DE91740756/GAR 
Electron scatteri 
DE91740756/GA 
DE91740758/GAR 
Les technologies de circuits integres silicium | ~~ Be age 
S.O.1.: etat de l'art et s of 
silicon on insulator S.O.I. technologies: State of the — ‘and 


ae es). 
E91740758/GAR 156,014 PC A03/MF A01 
DE91740759/GAR 
jg me description of compounds page under irradia- 
ion: Temperature, flux and cascade size effects. 
De51740789/GAR 154, 507 PC A03/MF A01 
DE91740760/GAR 
Decay studies of 
DE91740760/GA' 
DE91740761/GAR 
Etude dynamique du solvatochromisme et du transfert intra- 
moleculaire d’electron dans les liquides polaires. (Study of 
the dynamics of the solvatochromism and of the electron 
intramolecular transfer in polar liquids). 
DE91740761/GAR 154,653 PC A06/MF A01 
DE91740762/GAR 


Analyse du bruit des transistors a effet de champ en tech- 
nologie compiementaire MOS et application a la realisation 
d'un eet integre sensible au courant. (Analysis of 
the background noise of field effect transistors in MOS 
page pape s A technology and peer in the construc- 


tio 

DE91740762/GAR 157, rit mek A07/MF A01 
DE91740763/GAR 

Contribution a "etude d'un systeme dosimetrique adapte a 

lutilisation de | dans |’ 

(Contribution to the study of a dosimetric ‘system adapted 

to the utilization of ionization processes in food and agroin- 


dustry). 
DE91740763/GAR 154,317 PC A08/MF A01 
DE91740764/GAR 
Etude et caracterisation microscopique des niveaux pro- 
fonds dans le tellurure de cadmium. (Study and microscopic 
characterization of the cadmium telluride “ae levels). 
DE91740764/GAR 54,654 A11/MF A02 
ya ee 
tribution a l’etude d’un refrigerateur a dilution d’(sup 
Site dans (eup 4)He. (Contribution to the study of a helium 
dilution refrigerator with a (sup a5 (sup 4)He mixture). 
DE91740765/GAR 7,493 PC A04/MF A01 
DE91741057/GAR 
Sicherheitstechnischer Bericht: DBVK (Drehbare Bestrah- 
lungsvorrichtung im Kern des BER Il). (Technical safety 
: DBVK (rotating irradiation device in the core of the 
BER I 


il). 
DE91741057/GAR 156,919 PC A09/MF A01 
DE91769485/GAR 
Spettroscopia a deflessione fototermica per la determina- 
zione della densita’ degli stati nella banda proibita dei semi- 
conduttori amorfi per celle fotovoltaiche. (Photothermal de- 
al spectroscopy for solar cell a semiconduc- 
gap states sensitivity determination). 
bEST76 5/GAR 155, 332° PC A03/MF A01 
DE91769506/GAR 
Simulazione numerica mediante il codice ABAQUS (vers. 
4.7.1) di un caso di estrusione assialsimmetrica inversa in 
una billetta cilindrica in lega di alluminio. (Axial-symmetric 
inverse extrusion of cylindrical aluminium alloy billet: 
ABAQUS (version 4.7.1.) numerical simulation). 


and collective excitations in nuclei. 
157,490 PC A03/MF A01 





‘oton rich rare earth nuclei with Sara. 
157,491 PC A03/MF A01 











DE91769506/GAR 
DE91778823/GAR 

Bedrijfseconomische rekenprogramma’s energietechnolo- 
gieen. (Business economical calculation programs for 
ww technologies). 

DE91778823/GAR 155,311 PC AO5/MF A01 
DE91778824/GAR 


Industriele warmte en kracht. Een thermodynamisch reken- 
model. — heat and power. A thermodynamic calcu- 


lations mode! 
E01 778824/GAR 155,282 PC A04/MF A01 
DE91778825/GAR 
Tijdreeksen. Waarde, hoeveelheid en prijzen van energie 
= ee gre (Time series. A computer program to consult 
jue, = prices of ry pre i} and materials). 
beet 778835/GA 5,350 PC AOS ME A01 


DE91778826/GAR 
Toepassing van optische pyrometrie in de keramische-bran- 
— (Application of optical pyrometry in the ce- 


mic burner bor lation). 
154,712 PC A04/MF A01 


156,044 PC A03/MF A01 


DESI77 78826 
main 
Acidification research at — egnmennes to the Dutch Pri- 


ority Program on Acidificatio 
DE91778827/GAR 155,378 PC A08/MF A01 
DE91778828/GAR 


Selective catalytic reduction of NO/NO2 with NH3. 
DE91778828/GAR 155,379 PC A03/MF A01 


DE91778829/GAR 
High cycle fatigue testing of glass fiber reinforced polyester 


and welded a details. 

DE91778829/GAR 155,944 PC A05/MF A01 
DE91778830/GAR 

Development of a 1 kW internal reforming MCFC stack. 

DE91778830/GAR 158,283 PC A07/MF A01 
DE91778845/GAR 

Toepassing en fabricage van schuimkeramiek. (Application 

and fabrication of ceramic foam). 

DE91778845/GAR 155,889 PC A03/MF A01 


DE91778860/GAR 


Regulations for the ty ertification of wind turbines: Tech- 
nical criteria. Preliminary draft of NEN 6096/2, version 1.0, 


26 November 1990. 
DE91778860/GAR 155,284 PC A05/MF A01 
DE91778861/GAR 


Long-term processes in a stabilized coal-waste block ex- 


to seawater. 
1E91778861/GAR 155,542 PC A03/MF A01 
DE91778862/GAR 


Sinter behaviour and __ electrical 
(La,Sr)MnO(sub 3) as a function of Sr-conten' 
DE91778862/GAR 155,890 PC A03/MF A01 


DE91778863/GAR 


Fabrication of planar SOFC components at ECN. 
DE91778863/GAR 155,285 PC A03/MF A01 
DE91778864/GAR 
Challenge of drastic CO2 reduction. Opportunities for new 
— technologies to reduce CO2 emissions in the Neth- 
is energy system up to 2020. 
DE91778864/GAR 155,380 PC A04/MF A01 


DE91778865/GAR 


Vergelijking van dauwmonsternemers van ECN en KEMA te 
= oa . (Comparison of dew samplers of ECN and 
nage 


forug, Netherlands). 
OES177B650 154,382 PC A03/MF A01 
Deer7rer2/aan 


po Li tudy on it of pressures and veloci- 


aro oat HAWT blade. 
DE91778879/ GAR 155,286 PC A03/MF A01 
DE91778873/GAR 


Voorstel voor een aerodynamische testfaciliteit bij ECN. 

(Proposal for an aerodynamic test facility at ECN). 

DE91778873/GAR 158,287 PC A03/MF A01 
DE91778874/GAR 

Development of solid oxide 4 (SOFC). First progress 


reper, August 1990-January 19: 
DE91778874/GAR O15, 891 PC A03/MF A01 


DE91778875/GAR 


Data collection on renewables for EC CO2-reduction study. 
The Netherlands DERE ete 3 
DE91778875/GAR 155,381 


DE91778876/GAR 


CO(sub- my crcges wares B bij KV- STEG-installaties _uitgerust 

met ee (CO2 removal in |GCC 
er plants equipped with a hot ‘= cleanup system). 
£91778876/GA 155,382 nosy My A01 


DE91778877/GAR 
Cost-effectiveness analysis of CO2-reduction options. The 


case of the Netherlands. 
DE91778877/GAR 155,383 PC A03/MF A01 
DE91778878/GAR 


Invertoren voor netkoppeling van kleine pv-systemen. (In- 

verters for grid coupling of small photovoltaic systems). 

DE91778878/GAR 155,333 PC A03/MF A01 
DE91778879/GAR 

Computer program for the performance evaluation of maxi- 

mum power point trackers. 


ci of 





PC A03/MF A01 
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DE91778879/GAR 
DE91778880/GAR 


Equipment for testing of maximum power point trackers 

under variable, programmable conditions 

DE91778880/GAR 155, 935 PC A03/MF A01 
DE91782121/GAR 


Aenderung der Bodenvegetation in Waldbestaenden als 
Folge einer kuenstlichen Duengung. Fichtenforste des 
Luzulo-Abietetum und Galio-Abietetum im Oberen Bunt- 
sandstein des Nordschwarzwaldes. (Alteration of the 
aye cover of forests due to fertilizers. Spruce-forests of 

Luzulo-Abietetum and the Galio-Abietetum in the upper 
variegated sandstone of the Northern Black Forest). 
DE91782121/GAR 156,548 PC A12/MF A02 

DE91782538/GAR 


Zeitlicher Verlauf und faeumliche Verteilung der Emissionen 

von fluechtigen ¢ 1 und Kohlenmon- 

oxid in Baden-Wuerttemberg. (1 oo variations and spa- 

tial distribution of emissions of volatile eee be nds 

and carbon monoxide in the state of Baden-Wi ). 

DE91782538/GAR 155,384 PC ‘AO7/ME A01 
DE91785477/GAR 


Anthropogene Immissionen als Belastungsfaktoren in ter- 
restrischen Oek temen und Wege zur Minderung ihrer 
Schadwirkung. T. 1 und 2. T.1: Chemische Untersuchu 2 
zum oberirdischen bergrers, ren der Waldschaeden. 
Bodenchemische und Nbiologische cra ee ng 
Abschiussbericht. (Anthropogenic emissions as stress fac- 
tors in terrestrial eo and ways towards reduction 
of injurious effects. Pt. 1 and 2. 
tions of forest damage via the above-grou 
Soil-chemical and -biological inves | report). 
DE91785477/GAR 155,385 PCA A22/MF A03 
DE91785481/GAR 


Erhoehung der Faulgasproduktion in kommunalen Klaeran- 
lagen durch Cofermentation von Klaerschlamm und = 
saetzlichen Fremdsubstraten. Schi 

gas production in sludge digestion tanks by addition of Ta 


L. ~ substrates. Final report). 
DE91785481/GAR 155,543 PC A08/MF A01 


DE91785493/GAR 
WE pee 1989/90. (RWE AG annual 


po val. 
1785493/GAR 155,114 PC AO6/MF A01 
DE91785605/GAR 

Kosten-Nutzen-Modell einer Analage zur grc hnischen 


155,334 PC A03/MF A01 











DE91785733/GAR 
DE91785734/GAR 
Entwicklung eines em, beliebig formbaren Baus- 
toffes mit sehr geri jaehigkeit fuer den Woh- 
nungs- und Ir iu. ee (Development of a 
bearing, easily n building material with very low 
penne for house and industry building.” Final 


154,482 PC A04/MF A01 
ea 7” Standardpui 
spannten Fluessigkeit orsctsborcht Ni 8, 6. Energy 
poet from high pressure liquids with 

aire report no. 6). 
DE91785800/GAR 155,832 
DE91785801/GAR 

Energierueckgewinnung mit Standardpumpen aus hochge- 
spannten a Fortschrittsbericht Ne 1. (Energy 
— from —— liquids with standard pumps. 


‘eport no. 

Des 178500 /GAR 155,230 PC A03/MF A01 

DE91785802/GAR 
Wirkung statischer Mischer auf die Stroemung, den Waer- 
gang und den Druckverlust in Rohrwaermeaus- 
tauschern. i ‘ffect of static mixers on flow, heat transition 

and pressure loss in tube heat exchangers). 

DE91785802/GAR 155,843 PC AO7/MF A01 

DE91785803/GAR 
a - Standardpumpen aus hochge- 
spannten Fluessigkeiten. Fortschrittsbericht Nr. 5. (Energy 
pe from highpressure liquids with standard pumps. 
ress report no. 5) 
DE 1785803/GAR 155,833 PC A03/MF A01 

DE91785804/GAR 
Energierueckgewinnung mit Standardpumpen hochge- 
spannten Fluessigkeiten. Fortschrittsbericht Ne “4 (Energy 
recovery from high-pressure liquids with standard pumps. 


Progress report no. 4) 

DE91785804/GAR 155,834 PC A03/MF A01 
DE91785805/GAR 

Energierueckgewinnung mit Standardpumpen aus hochge- 

spannten Fluessigkeiten. Fortschrittsbericht Nr. 3. (Energy 

recovery from high-pressure liquids with standard pumps. 


Progress report no. 
DE91 785805/GAR 155,835 PC A03/MF A01 


155,145 PC A08/MF A01 


DEST? 91785734/GAR 
DE91785800/GAR 


PC A03/MF A01 





Gewinnung terrestrischer Waerme aus dem heissen —_ 
meablen Untergrund mit Anwendungen auf die Bedingun- 

gen im Oberrheingraben. Abschlussbericht. (Cost benefit 
model for geothermal HDR plants with applications to the 
geothermal conditions in the Upper Rhine Valley. Final 


DE91785605/GAR 158,252 PC A05/MF A01 
DE91785610/GAR 
Untersuchungen an dem druckaufgeladenen Wirbelschicht- 
lerzeuger im Heizkraftwerk der Aachen. 
Abschlussbericht. (Studies at the pressurized fluidized-bed 
combustor in the cogeneration plant of Aachen University. 


Final report). 
DE91785610/GAR 154,713 PC A0Q5/MF A01 
DE91785662/GAR 
Entwicklung eines SCR-Katalysators fuer instationaere 
ae (Development of a SCR catalyst adapt- 
ed to in: ween operation of the reactor). 
DE91785662/GAR 155,386 PC AOS/MF A01 
DE91785663/GAR 


VIK Taetigkeitsbericht 1989/90. (VIK annual report 1989/ 
90 


DE91785663/GAR 155,312 PC A04/MF A01 
DE91785664/GAR 


Entstehung und Verbrauch von Stickoxiden waehrend der 
Verbrennung. (Formation and consumption of nitric oxides 


during combustion). 
DE91785664/GAR 154,714 PC A03/MF A01 
DE91785667/GAR 
Weiterentwicklung zur Messung der Grenzflaechenspan- 
nung zwischen zwei hellen (transparenten) Fluiden. Absch- 
lussbericht. (Refinement of techniques for measuring the in- 
torfectal surface tension between two clear (transparent) 


fluids. Final report). 

DE91785667/GAR 156,682 PC A03/MF A01 
DE91785668/GAR 

Trends in aerosol research. New technologies and experi- 

ments in aerosol characterization. Proceedi ror 

DE91785668/GAR 154,983 A08/MF A01 


DE91785670/GAR 


Therm« lytische U 1 an schweren Erdoel- 
Destillatic kstaenden — d Bitumen. (Thermoanalytical 
studies on heavy petroleum distillation residues and bitu- 


men). 
DE91785670/GAR 155,229 PC A08/MF A01 


DE91785671/GAR 


Oben Offene Experimentierkammern am Edelmannshof. - 
Bericht. (Open top chamber experiments at E 


1st report) 

DE91785671/GAR 155,387 PC A13/MF A02 
DE91785733/GAR 

ptm em der Einfluesse von Reduktions- und Reak- 


tionsbedi en auf Akti und modifi- 
=_—, Cu- 

















n-Al-Katalysatoren bei der Alkoholsynthese. 
of the infl of reduction conditions and 





( 
reaction conditions on activity and selectivity of modified 
Cu-Co-Zn-Al catalysts during the alcohol synthesis). 


DE91785806/GAR 
Energierueckgewinnung mit Standardpumpen aus hochge- 
spannten Fluessigkeiten. Fortschrittsbericht Nr. 2. (Energy 
recovery from high-pressure liquids with standard pumps. 


Progress report no. 2) 
DE91785806/GAR 155,836 PC A03/MF A01 
DE91785808/GAR 


Analytische Loesung der instationaeren Temperaturfeldglei- 
chung fuer bel bei B 

(Anal nalytic solution of the insta- 

boundary 





liebige Ri 
gung innerer Waermequellen. ( 
tionary temperature field equation for random bou 
conditions taking inner heat sources into account). 
DE91785808/GAR 157,494 PC A07/MF A01 


DE91787405/GAR 
Dissolution kinetics of quartz and kaolinite in alkaline solu- 


tions. 

DE91787405/GAR 156,598 PC A09/MF A01 
DE91787406/GAR 

Magnetic | induction and parr ay logging: case of sedi- 

a Pp 1 for magnetostratigraphic 

Beorvey 787406/GAR 156,599 PC A10/MF A02 
DE91787409/GAR 

Radioecological ee of the Chernobyl accident on conti- 


nental aquatic 
DE91787409/GAR 155,493 PC A11/MF A02 


DE91787773/GAR 





Ch hit, 


DE91792967/GAR 


ausgewaehiten Schwermetalien. (Loading of chlorinated hy- 
pce | i my! = = Ay haa ale 
DE91788378/GAR 155,684 PC A12/MF A02 
DE91788379/GAR 
Fruehdiagenese und ihr ne oe die Mobilitaet der Spur- 
Und SchwebststtSuepensionen,’ (Early dageneals and: its 
and its 
infuence on the mobity of the tace elements As, Cd, Co, 
Cu, Ni, Pb and Zn in sediment and seston suspensions). 
DE91 788379/GAR 155,685 PC A10/MF A02 


DE91788380/GAR 








bei der Meh- 
chemisches Fluten. 





156,684 PC A10/MF A02 


ae tm ge Ee Astron. a Thermomax. 

Planung und Montage. (Kloeckner solar tit 

Astron. System Thermomax. — and installa’ lation) 
DE91 788439/GAR 55,260 PC A04/MF A01 

DE91788601/GAR 


Moderne Zentraihei lechnik. Ein Handbuch 
sischen Ministeriums 

pam central Jane syst . A 
sian Ministry of Economics and Technology) 
DE91788601/GAR 155,261 


). 

PC A03/MF A01 
DE91760007/GAR 
I ‘Zeolith-Ad: i It hine mit Nutz- 
’ fuer die Vaoreonananbanbaarie Steine- 
. Abschlussbericht. (Pilot 
adsorption with upgrading of 
heat’ ry he abattoir Steinemann in Steinfeld (Lower 
Saxony). Final report). 

DE91788607/GAR 154,471 PC AO5/MF A01 


DE91790765/GAR 


des Hes- 








| laser ad eccimeri. (Excimer — 
DE91790765/GAR 157,098 PC AO5/MF A01 
DE91790766/GAR 
Rapporto energia 1989: Domanda e offerta di energia in 
Italia e nel mondo. (1989 Energy Report: Energy supply and 


demand in Italy and in the world). 

DE91790766/GAR 155,314 PC A09/MF A02 
DE91790767/GAR 

Riduzione catalitica selettiva degli NOx nei fumi emessi 

dalle centrali termoelettriche. (Selective catalytic reduction 

of flue — oxides) 

DE91790767/GAR 155,388 PC A03/MF A01 

DE91790768/GAR 


Consideration in GIS insulation coordina’ 
DE91790768/GAR 155, 82 "PC A03/MF A01 


DE91790769/GAR 
Gas-insulated substations (GIS): Research on diagnostic 
DE91790769/GAR 155,038 PC A03/MF A01 


DE91790770/GAR 
Gas insulated substation for > systems: Characteristics of 


SF/sub 6/ 
DE91790770/GAR 955.089 PC A03/MF A01 
DE91790771/GAR 


GAMMA 60: Aerogenefatore a velocita’ variabile ad ampio 
spettro e regolazione di potenza tramite controllo di imbar- 
data. (Gamma 60 variable wind turbine: Wide operat- 
pA range, Lav power regulation (ENEA/ENEL demonstra- 


tion pri 
DE91 Orr /GAR 155,288 PC A03/MF A01 
DE91790789/GAR 





Geofront keikaku no mondaiten wo saguru. 
jiban(center dot)ganban kogaku no tachiba kara. ( hi 


Cc i di potenza per il collegamento alla rete di dis- 
ibuzi a media tensione di aer atori a velocita’ 





probimes in geofront project. Mainly from phe of 


ame and rock engineering). 
E91787773/GAR 156,600 PC A03/MF A01 


DE91787803/GAR 
Beikoku no energy seisaku doko chosa. (Trend survey on 
U.S. ener =e policies). 
DEot7e7 103/GAR 155,313 PC AOS/MF A01 
DE91788351/GAR 
Technologie | eolever Weltraumkraftwerke. Konzeptdefinition 
und S (Ti of solar power satellites. 
ncept definition and oe = My 
DE91788351/GAR 155,336 PC A0S/MF A01 
DE91788374/GAR 
Herstellung untertaegiger h boh durch 
Ablenkung uebertaegiger Tietbohrunger: Schlussbericht. 
(Production of underground horizontal core drillings by de- 
flection of underground deep drillings. Final report). 
DE91788374/GAR 156,683 PC A12/MF A02 
DE91788375/GAR 








variabile ad ampio spettro. (ENEL (italy) variable speed 

wind turbines: Power conversion for medium voltage feed- 

ng of grid). 

DE91790789/GAR 155,289 PC A03/MF A01 
DE91790790/GAR 


Effect of process p on | 
of EB welds for offshore structures. 
DE91790790/GAR 156,995 PC A03/MF A01 


DE91790791/GAR 
ang of failures and repairs on multiple cell production 
DESI 790791/GAR 155,812 PC A03/MF A01 
DE91792963/GAR 
Regionalt fremstoed for solvarme i Frederiksborg amt. (Re- 
gional promotion of solar heating in the Frederiksborg 
area). 
DE91792963/GAR 155,337 PC A04/MF A01 
DE91792966/GAR 
Conti release, dense gas, field experiments with ob- 


— 





and toughness 





3. Ma urger h inar - zur B 

der Elbe. Tagungsbericht. (3. Magdeburg seminar on pre- 

vention of water pollution - the pollution of the river Elbe. 

Proceedings). 

DE91788375/GAR 155,683 PC A15/MF A02 
DE91788378/GAR 


Belastung des Weseraestuars und der suedlichen Deuts- 
chen Bucht mit chlorierten Kohlenwasserstoffen und 


stacles. Final report on project BA.X2. 
DE91792966/GAR 155,389 PC A03/MF A01 


DE91792967/GAR 


eS indk i (Report on 
the electricity companies supplementary ‘use of wind 


power). 
DE91792967/GAR 155,290 PC AO5/MF A01 
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DE91792968/GAR 
peat. 4 af raastof-, energiforbrug yor ved 
fremstilling og bortskaffelse af glas- ik: polypropylen- 
. (Calculation of raw materials, energy con- 
sumption and environmental exposure in relation to pro- 
duction -— disposal of glass, sheet metal and polypropyl- 


ene plastic packi ing). 
DE91 792968/GA 155,544 PC A03/MF A01 
DE91792969/GAR 


Tran: oordinering. (T! sree coordination). 
DE91792969/GAR 157,694 PC A04/MF A01 


DE91792970/GAR 


Udviklings- og demonstrationscentre i Portugal. Afsiuttende 
. 2. fase af projekt. (Development and demonstra- 
tion center in Portugal. Final report. 2. phase of the 


a. 
E91792970/GAR 155,291 PC A04/MF A01 
DE91792971/GAR 


Sol til gulvwvarme paa adressen Nihoejevej 38, Oester 
Hornum, 9530 Stoevring. (Solar energy for the floor heating 
at the address Nihoejevej 38, Oester Hornum, 9530 Stoevr- 


0261792971/GAR 155,338 PC A05/MF A01 
DE91792973/GAR 

Erfaringer med danske andre europaeiske naturgas- 

drevne gasmotoraniaeg. riences with Danish and 

other European natural gas fired engine systems). 

DE91792973/GAR 154,762 PC A04/MF A01 


DE91792975/GAR 

Fjerneise af hydrogensulfid fra biogas. Anvendelse af jern- 

pte i (Removal of ~— sulfides from biogas. 

DE91792975/GAR 155,231 PC A03/MF A01 
DE91792979/GAR 

Tilstandsvurdering af vindmoelier. Forun 

uation of the state of wind turbines. Pilot project). 

DE91792979/GAR 155,292 PC A04/MF A01 
DE91792982/GAR 

— and methods for optimization of —_ penemp sys- 

s. Part 1. Models and identification me 

be91792962 2/GAR 158,262 "PC ‘A10/MF A02 
DE91792983/GAR 

Survey of the existing building stock to assess the passive 

solar potential. Final report (approved version). 

DE91792983/GAR 155,263 PC A07/MF A01 
DE91792984/GAR 

Elmodel- toe kvalitetskontrol version 0.51. (Electricity 

model-hor Ids quality control — n 0.51). 

DE91792984/GAR 155,115 PC A03/MF A01 
DE91792985/GAR 

floumiohy eo kvalitetskontrol version 0.51. Bilagsrapport. 

vo ew ae oe ids quality control version 0.51. 








Pp 


else. (Eval- 


Suppleen 91792985/' 35/GA\ 
DE91792988/GAR 


Maaling af metaller i dansk nat (Mi it of 
heavy metals content of Danish natural 928). 
DE91792988/GAR 155,232 PC A03/MF A01 


DE91792990/GAR 
Smaa gasturbiners tekniska nivaa och utvecklingsriktningar. 
‘4 a level and lines of development of small gas tur- 
DE91792990/GAR 155,264 PC A05/MF A01 
DE91792991/GAR 
Energiproduktionskostnader med eee: (Energy produc- 


costs of natural gas utilizatio’ 
DE91792991/GAR 135, 077 PC A07/MF A01 
DE91792993/GAR 


Adaptiv oe af luftkvalitet. (Adaptive monitoring of 
air 
155,390 PC A12/MF A02 


155,116 PC A0S/MF A01 





qual 
DE91 703803/ GAR 
DE91792994/: GAR 


po ney . (Flue gas cooling). 
DE91792994/GAR 155,391 PC A03/MF A01 
DE91792996/GAR 


Profile of the Danish offshore industry. 
DE91792996/GAR 156,685 PC A03/MF A01 
DE91793000/GAR 


Resistivit dd, ha il: it 





til bor 
for borehole measuring). 
DE91793000/GAR 


DE91793005/GAR 
Miljoekrav til gasmotorer og gasturbiner - Kan de over- 
holdes (Can the Demands Impose on Gas Motors and Tur- 
bines in Relation to Environmental Protection Be Lived Up 
to). 
DE91793005/GAR 155,392 PC A03/MF A01 
DE91793006/GAR 
Small marketed hot water solar heating systems using low 


flow operation. 
155,265 PC A03/MF A01 


istivity probes 


(R. 
ger. (Fr 


156,686 PC A03/MF A01 


DE91793006/GAR 
DE91793009/GAR 


Samfundsoekonomien i 


ics and the natural gas project). 
DE91793009/GAR — ea 


DE91793010/GAR 


Stabil isotop geokemi i moderbjergarter, olie og gas i Dan- 
mark. Afsiuttende rapport. (Stable isotope geochemistry in 


OR-42 VOL. 91, No. 20 





»jektet. (Social econom- 
155,117 PC A03/MF A0O1 


source rock types, oil and gas in Denmark. Concluding 
rt 


r ). 

DES! 793010/GAR 156,601 PC A0S/MF A01 
DE91793011/GAR 

Tofasestroemning i i opspraekkede a strukturer. (Two 


hase flow in 
E91793011/GAR 156,687 PC A09/MF A01 
DE91793014/GAR 


Electrochemical deposition and dissolution of aluminum in 


NaCl-AICl(sub 3) meit 
DE91793014/GAR 154,655 PC A09/MF A01 
DE91793015/GAR 
Anlaeg til fiernelse af skadelige stoffer i biogas. (Systems 
for elimination of harmful substances in a, 
DE91793015/GAR 155,233 PC A07/MF A01 
DE91793016/GAR 
cae af lav-NOx-teknikker for Pear ap ote | (Optimi- 
of low NOx techniques for a roy) with coal fines). 
Beor: 793016/GAR 14 PC A09/MF A01 
DEFU-TR-284 
Elmodel-bolig kvalitetskontrol version K- 51. (Electricity 
model-households quality control Longo fae 51). 
DE91792984/GAR 155,115 PC A03/MF A01 
DEFU-TR-284-BILAG 
Elmodel-bolig kvalitetskontrol version 0.51. Bilagsrapport. 
a —— quality control version 0.51. 


pplementary r 

DE91792985/GA 155,116 PC A0O5/MF A01 
DERAT-55/5018.45 

Transition de la Couche Limite (Boundary Layer Transition). 

PB91-216911/GAR 154,140 PC E05/MF E05 
DERAT-67/5004.37 


Controle de la Turbulence par Aspiration (Controlling Turbu- 


lence through Suction). 
PB91-216960/GAR 154,144 PC E05/MF E05 
DERI-GAN-1/3369 
Resolution Maillage Total des on mon qa’ Euler Tridimension- 
nelles en Maill (Numerical Solu- 
tion of Three-Dimensional Euler Equations in a Totally Des- 


tructured Mesh). 
PB91-216929/GAR 154,141 PC E05/MF E05 
DHHS/PUB/ADM-91-1729 
National Drug and Alcoholism Treatment Unit Survey 
(NDATUS), 1989. Main Findings Report. 
PB91-205047/GAR 154,439 PC A06/MF A02 
DHHS/PUB/ADM-91-1732 


National Household Survey on Drug Abuse: Population Esti- 


mates, 1990. 
PB91-205104/GAR 154,441 PC A06/MF A02 
DHHS/PUB/PHS-86-1582 


Current Estimates from the National Health Interview 


Survey, United States, 1983. 
PB91-204792/GAR 156,246 PC A09/MF A03 
DHHS/PUB/PHS-86-1583 


Prevalence of Selected Chronic Conditions, United States, 


1979-81. 

PB91-204784/GAR 156,245 PC A04/MF A01 
DHHS/PUB/PHS-87-1589 

Physician Contacts by O°? gpa and Health Char- 

acteristics, United States, 1982-83. 

PB91-204685/GAR 155,763 PC A04/MF A01 
DHHS/PUB/PHS-87-1688 

Anthropometric Reference Data and Prevalence of Over- 


weight, United States, 1976-80. 
PB91-213033/GAR 155,757 PC AOS/MF A01 


DHHS/PUB/PHS-88-1594 
Current Estimates from the National Health Interview 


Survey, United States, 1987. 
PB91-213058/GAR 155,758 PC A11/MF A03 


DHHS/PUB/PHS-89-1689 
Anthropometric Data and Prevalence of Overweight for His- 


anics: 1982-84 
155,759 PC A06/MF A02 











B91-213934/GAR 
DHHS/PUB/PHS-91-1225 


Clearinghouse on Health Indexes, Number 2, 1989. 
PB91-204727/GAR 155,752 PC A03/MF A01 


DHHS/PUB/PHS-91-1465 
Revision of the U.S. Standard Certificates and Reports, 


1989. 
PB91-216556/GAR 155,760 PC A03/MF A01 
DHHS/PUB/PHS-91-50212 


Healthy People 2000: National Health Promotion and Dis- 

ease Prevention _— Full Report with Commentary. 

PB91-205013/GAR 156,248 PC A99/MF A06 
DHHS/PUB/PHS-91-50213 


Healthy People 2000: National Health Promotion and Dis- 


ease Prevention Objectives. 
PB91-205005/GAR 156,247 PC A08/MF A02 
DIOR/M03-91/01 


Department of Defense —— Manpower Statistics, Quar- 


ter Ending 31 December 1 
AD-A236 363/8/GAR 156,336 PC A04/MF A01 
DIOR/M04-91/02 


Civilian Manpower Statistics, Quarter Ending March 31, 


1991. 

AD-A236 863/7/GAR 154,084 PC A03/MF A01 
DIOR/M07-91/02 

Worldwide U.S. Active Duty Military Personnel Casualties, 

October 1, 1979 through March 31, 1991. 


AD-A236 864/5/GAR 
DIOR/ST06-90-PT-1 


Dollar Summary of Federal Supply Classification and Serv- 
ice Category by Com ~ Part 1 (AA11-AZ16). 
AD-A236 371/1/GA 


DIOR/ST06-90-PT-2 
a — of Federal ery Classification and Serv- 


156,431 PC A03/MF A01 


156,338 PC A17/MF A03 


e Category by Company. Part 2 

AD- A236 Bey B/GAR 1. 
DIOR/ST06-90-PT-3 

Dollar Summary of Federal Supply oe and Serv- 

ice Category by Company. Part 3 (J066-S201). 

AD-A236 373/7/GAR 156,340 PC A19/MF A03 
DIOR/ST06-90-PT-4 

Dollar Summary of Federal Supply Classification and Serv- 


ice Category by Company. Part 4 (S201-Z119). 
AD-A236 374/5/GAR 156,341 PC A20/MF A03 


DIOR/ST06-90-PT-5 

Dollar Summary of Federal Supply Classification and Serv- 

ice Category by Company. Part 5 Eager, 299). 

AD-A236 375/2/GAR 56,342 PC A14/MF A02 
DIOR/ST06-90-PT-6 

Dollar Summary of Federal Supply bay ga and Serv- 

ice Category by Com ~ ee Part 6 (100: 

AD-A236 376/0/GA 156, 248 a A16/MF A02 
DIOR/ST06-90-PT-7 

pany Sey of Federal Supply Stee and Serv- 

Category by Company. Part 7 (2930-54: 

AD- A236 377/8/GAR 156,344 Pe A15/MF A02 
DIOR/ST06-90-PT-8 

Dollar Summary of Federal Supply Classification and Serv- 

ice Category by Com; oa Part 8 (5450-6150). 

AD-A236 378/6/GA 156,345 PC A16/MF A02 
DIOR/ST06-90-PT-9 


Dollar Summary of Federal Supply Classification and Serv- 
ice Category by Company. Part 9 (6150-7030). 
AD-A236 379/4/GAR 156,346 PC A17/MF A02 


DIOR/ST06-90-PT-10 


pete Say of Federal Supply Classification and Serv- 
ice Category by Company. Part % (7030-9999). 
AD-A236 380/2/GAR 156,347 PC A18/MF A03 


DIOR/ST/18-90-PT-2 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 2 (Allied Supply Co Inc- 


Ashley Machine Tool Co). 
AD-A236 452/9/GAR 156,373 PC A14/MF A02 
DIOR/ST/18-90-PT-3 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 3 (Ashley Steel Inc-Bet- 


tencourt R E Inc). 
156,374 PC A15/MF A02 


56,339 'A17/MF A03 


AD-A236 453/7/GAR 
DIOR/ST/18-90-PT-4 

Prime Contract Awards Alphabetically by Contractor, by 

State or — and Place. Part 4 (Better Insulation Serv- 


ices - CSP Inc). 
AD-A236 454/5/GAR 156,375 PC A15/MF A02 
DIOR/ST/18-90-PT-5 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 5 (CSR INC-Colson Busi- 


ness Systems Inc). 
AD-A236 455/2/GAR 156,376 PC A18/MF A03 
DIOR/ST/18-90-PT-6 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 6 (Colson Equipment Inc- 


Delta Engineering Inc). 
AD-A236 456/0/GAR 156,377 PC A20/MF A03 
DIOR/ST/18-90-PT-7 


Prime Contract Awards Fong ie | by Contractor, by 
State or Country, and Place. Part 7 (Delta Engineering 


Services - Electronic Design Engr). 
AD-A236 457/8/GAR 156,378 PC A18/MF A03 


DIOR/ST19-90-PT-1 
Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 1 (Mc Keown H Gene As- 


sociate-Bryant Associates) 
AD-A236 394/3/GAR 156,360 PC A14/MF A02 
DIOR/ST19-90-PT-2 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 2 (Bucher Willis RTLFF 
CNSLG-E E Machine Service). 

AD-A236 395/0/GAR 156,361 PC A14/MF A02 


DIOR/ST19-90-PT-3 
Dollar Summary of Prime Contract Awards by Contractor, 
_ or ae cote. and Place. Part 3 (EE Reisen - Hiawatha 
) 
AD ADSS 396/8/GAR 156,362 PC A14/MF A02 
DIOR/ST19-90-PT-4 
Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 4 (Hibbard Inc.-Matthew 
Bender Co. Inc). 
AD-A236 397/6/GAR 156,363 PC A15/MF A02 
DIOR/ST19-90-PT-5 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 5 (Matthew Electric 
Supply Co-Quantum Research Inc). 

AD-A236 398/4/GAR 156,364 PC A15/MF A02 
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DIOR/ST19-90-PT-6 


Dollar Summary of Prime Contract Awards by Contractor, 
State or Country, and Place. Part 6 (Quantum Research 


Services in -Technicolor Inc). 

AD-A236 399/2/GAR 156,365 PC A14/MF A02 
DIOR/ST19-90-PT-7 

Dollar Summary of Prime Contract Awards by Contractor, 

State or Country, and Place. Part 7 (Technicom Communi- 

cations Inc - Zymed Inc). 

AD-A236 400/8/GAR 
DIOR/ST20-90 

. habetic List of All DOD Prime rp FY19! 

-A236 354/7/GAR 56,335 PC AtS/ME A02 

Pe: ety 

Dollar Summary of Prime Contract Awards by State, Place, 

and Contractor. Part 1 (Addison-Leesburg). 

AD-A236 386/9/GAR 156,353 PC A14/MF A02 
DIOR/ST24-90-PT-2 

Dollar Summary of Prime Contract seme be State, Place, 

and Contractor. Part 2 (Longwood-Commerce). 

AD-A236 387/7/GAR 156,354 "PC A14/MF A02 
DIOR/ST24-90-PT-3 

Dollar Summary of Prime Contract Awards by State, Place, 

and Contractor. Part 3 (Como-Jacksonboro). 

AD-A236 388/5/GAR 156,355 PC A15/MF A02 
DIOR/ST24-90-PT-4 

Dollar Summary of Prime Contract Awards by State, Place, 

and Contractor. Part 4 (Mount Pleasant-Yellowstone Park). 

AD-A236 389/3/GAR 156,356 PC A11/MF A02 
DIOR/ST25-90-PT-1 

Dollar Summary of Prime Contract Awards by State, 

County, Contractor and Place. Part 1 (Eastern-District of 


Columbia). 
154,073 PC A14/MF A02 


156,366 PC A12/MF A02 


AD-A236 390/1/GAR 
DIOR/ST25-90-PT-2 
Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 2 (Alachua-Menominee). 
AD-A236 391/9/GAR 156,357 PC A14/MF A02 
DIOR/ST25-90-PT-3 
Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 3 (Midland-Monroe). 
AD-A236 392/7/GAR 156,358 PC A14/MF A02 


DIOR/ST25-90-PT-4 


Dollar Summary of Prime Contract Awards by State, 
County, Contractor and Place. Part 4 (Montgomery- 


Weston). 

AD-A236 393/5/GAR 156,359 PC A13/MF A02 
DIOR/ST28-90-PT-1 

Prime Contract Awards by $100,000 or More by Federal 

Supply Classification or Service Category and Purchasing 

Office. Part 1 (1005 Guns, -5810 Communications Security 


Equip and Comps). 
AD-A236 381 70/GAR 156,348 PC A15/MF A02 
DIOR/ST28-90-PT-2 


Prime Contract Awards by $100,000 or More by Federal 
Supply a or Service Category and Purchasing 
ice. Part 2 (5810 Communications Security Equip and 


Comps 9999Misc Items). 

AD-A236 382/8/GAR 156,349 PC A15/MF A02 
DIOR/ST28-90-PT-3 

Prime Contract Awards by $100,000 or More by Federal 

Supply Classification or Service Category and Purchasing 


Office. Part 3 (AA11-F999). 
AD-A236 383/6/GAR 156,350 PC A16/MF A02 


DIOR/ST28-90-PT-4 


Prime Contract Awards by $100,000 or More by Federal 
Supply egy ore $. Service Category and Purchasing 


Office. Part 4 (GOO 
AD-A236 Se4/4/GAR” 156,351 PC A17/MF A02 
DIOR/ST28-90-PT-5 
Prime Contract Awards by $100,000 or More by Federal 
Supply Classification or Service Category and Purchasing 
Office. Part 5 (S111 Gas Service-Z300 Restoration Activi- 


ties). 
AD-A236 385/1/GAR 156,352 PC A17/MF A02 
DIOR/18-90-PT-1 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 1 (101 International-Allied 


Signal Inc). 

AD-A236 451/1/GAR 156,372 PC A15/MF A02 
DIOR/18-90-PT-8 

Prime Contract Awards Alphabetically by Contractor, by 

State or Country, and Place. Part 8 (Electronic Design Inc- 


Florida North Shipyards). 
AD-A236 458/6/GAR 156,379 PC A16/MF A02 
DIOR/ 18-90-PT-9 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 9 (Florida Offshore Inc - 
Gerhart Holding Company Inc). 
AD-A236 459/4/GAR 156,380 PC A17/MF A02 
DIOR/18-90-PT-10 
Prime Contract Awards Alphabetically ty Contractor, by 
State or Country, and Place. Part 10 (Germer Equipment 
Co-Hamilton Hilton National Wembley). 
AD-A236 460/2/GAR 156,381 PC A19/MF A03 
DIOR/18-90-PT-11 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 11 (Hilton Systems Inc - 
International Industries Inc). 


AD-A236 461/0/GAR 
DIOR/ 18-90-PT-12 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 12 (international Insignia 


-Korea Guano Co Ltd). 
AD-A236 462/8/GAR 156,383 PC A15/MF A02 
DIOR/18-90-PT-13 
Prime Contract Awards Alphabetically by Contractor, by 
= or Country, and Place. Part 13 (Korea Marien ind Co 


Inc Ltd -Markair). 
AD-A236 463/6/GAR 156,384 PC A20/MF A03 
DIOR/18-90-PT-14 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 14 (Markel Corporation- 


Odkro Mountain Optech Inc). 
AD-A236 464/4/GAR 156,385 PC A21/MF A03 
DIOR/18-90-PT-15 
Prime Contract Awards Alphabetically by Contractor, by 
State or —, & uy -_ Part 15 (Mountain States 


Caulking Inc-Pa 
156,386 PC A21/MF A03 


156,382 PC A18/MF A03 


AD-A236 465/ Vaan 
DIOR/ 18-90-PT-16 

Prime Contract Awards Alphabetically by Contractor, by 

State or Country, and Place. Part 16 (Panhandle Food 

Sales-Ray Gene Electric Co Inc). 

AD-A236 466/9/GAR 156,387 PC A18/MF A03 


DIOR/18-90-PT-17 


Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 17 (Ray Industries-Serv- 


ice Screw Company Inc 

AD-A236 467/7/GAR 156,388 PC A21/MF A03 
DIOR/18-90-PT-18 

Prime Contract Awards Alphabetically by Contractor, by 

bay = Country, hoy o/. Part 18 (Ray Industries-Serv- 


‘ew Company In 
AD- reo 36 468/5/GAR 156,389 PC A21/MF A03 
DIOR/ 18-90-PT-19 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 19 (Swanda Brothers In- 
corporated-TRT Telecommunications Corp). 
AD-A236 469/3/GAR 156,390 PC A18/MF A03 
DIOR/ 18-90-PT-20 
Prime Contract Awards Alphabetically by Contractor, by 
State or Country, and Place. Part 20 (Tru Associates Inc- 


VTM Group Joint Venture). 

AD-A236 470/1/GAR 156,391 PC A21/MF A03 
DIOR/18-90-PT-21 

Prime Contract Awards Alphabetically by Contractor, by 

= or Country, and Place. Part 21 (VU Color Inc-Zymed 


nc). 
AS. A236 471/9/GAR 156,392 PC A17/MF A02 
DL/SCI/P723E 
Current and Future Energy Dispersive EXAFS Detector Sys- 


tems. 

PB91-222877/GAR 157,508 PC E05/MF E05 
DL/SCI/P729T 

Relativistic Effects in EXAFS and XANES. 

PB91-222893/GAR 157,172 PC E05/MF E05 
DL/SC1I/P733E 

Breadth and Shape of Instrumental Line Profiles for the 9.1 

High Resolution Powder Diffractometer. 

PB91-222919/GAR 157,173 PC E05/MF E05 
DL/SCI/P747A 


Orbit Measurement Techniques at a. 

PB91-222992/GAR 157,509 E05/MF E05 
DL/SCI/P748A 

Developments in Orbit Control at the SRS at Daresbury. 

PB91-223008/GAR 157,510 PC E05/MF E05 
DL/SCI/P749E 

Development of Synchrotron X-ray Area Detectors for 

Studying High Pressure Phase Transitions. 

PB91-223016/GAR 157, 174 PC E05/MF E05 


DNA-TR-90-199 
Multiburst and Fratricide Effects. Task 1: Numberical Meth- 


ods and Computational Results. 
AD-A236 498/2/GAR 156,528 PC A03/MF A01 


DOD/FAA/PS-88-17 
High Resolution Microburst Outflow bo areas Data 
from Huntsville, Alabama, and Denver, Colorad 
AD-A236 486/7/GAR 154,342 PC ‘A10/ MF A02 
DOD/POPHM-DOD/NDTR91105 
Performance Oriented Packaging Testing of Polystyrene 
Foam Container for MK 58 Marine Location Marker. 
AD-A236 996/5/GAR 157,002 PC A03/MF A01 


DOD/POPHM-DOD/NDTR91106 


Performance Oriented Packaging Testing of Polystyrene 
Foam Container for MK 25 Marine Location Marker. 
AD-A236 997/3/GAR 157,003 PC A03/MF A01 


DOD/POPHM-NAD-TR-91-107 


Performance Oriented Packaging Testing of MS-27684-2 
Metal Drum for MK 64 MOD 0 Gas Generator. 
AD-A236 607/8/GAR 156,409 PC A02/MF A01 


DODA-AR-006-081 
Demonstration of an Aircraft Navigator's Moving Map Dis- 


play. 
AD-A236 833/0/GAR 154,222 PC A03/MF A01 
DODA-AR-006-301 


Food Intake and Energy Expenditure of Sailors at a Large 
Naval Base. 


DOE/BP/35738-3 


AD-A236 830/6/GAR 
DODA-AR-006-314 


Tropical Tests of a Seawater Marker. 
AD-A236 831/4/GAR 156, 017 PC A03/MF A01 


DODA-AR-006-361 
Heat Flow Calculations for the Small-Scale Cookoff Bomb 


Test. 

AD-A236 829/8/GAR 157,198 PC A03/MF A01 
DODA-AR-006-362 

Novel bn we xy Lacquer for High Strength Steel in F-111 Air- 


craft di 
154,158 PC A03/MF A01 


156,221 PC A03/MF A01 


ul. 

AD-A236 28/0/GAR 
DODA-AR-006-385 

a an Following Missile Wounds to the 


Brain: Assessmen' 

AD-A237 0 Ot a/GaR 156,240 PC A03/MF A01 
DODA-AR-006-388 

Review - AA Psych Corps Involvement in the Allocation of 

Soldiers to corps and E: it. Executive 

AD ADIT O10/4/GAR 


154,429 PC A03/MF A01 
DODA-AR-006-454 
one Inertial Navigation System Model for Computer 


Simulation Si 
ADADSE t 849/6/GAR 156,780 PC A03/MF A01 
DODA-AR-006-485 


Turbo ~ _ifcaey Software Interface for Scientific Graph 


Preparatio 
AD-A236 825/6/GAR 154,905 PC A04/MF A01 
DODA-AR-006-583 


pag wn oo. for Spectral Analysis Using the Fast Fouri- 


AD-AZS6 Oat 848/8/GAR 154,906 PC A03/MF A01 
DOE/AL/58309-48 
Assessment of the flammability and explosion potential of 


transuranic waste. 
DE91013540/GAR 156,881 PC A05/MF A01 
DOE/BC-91/4/SP 


Bartlesville Project Office FY 1990 Annual r 
DE91002236/GAR 156,669 


DOE/BC/14200-4 


Statistically designed study of the variables and parameters 
of carbon dioxide equations of state. Final report. 
DE91002240/GAR 156,671 PC A14/MF A02 


DOE/BC/14203-4 


Innovative drilling system. 
DE91002242/GAR 


DOE/BC/14204-9 


oo CO2 injection for light oil recovery, performance of a 
shared field test in Louisiana. 
Beg1012192/GAR 156,677 PC A03/MF A01 


DOE/BC/14600-9 
Percolation models for boiling and bubble growth in porous 


media. 

DE91002241/GAR 156,672 PC A03/MF A01 
DOE/BP-1414 

Residential construction demonstration project: Cycle 1 


builder exit survey. 
155,106 PC A04/MF A01 


‘A03/MF AO1 


156,673 PC AOS/MF A01 


DE91013421/GAR 
DOE/BP-1551 
= —— Northwest loads and resources study. Techni- 


cal Appendi 

DE9101 3263/GAR 155,075 PC A99/MF A04 
DOE/BP/11631-7 

Smolt monitoring at the head of Lower Granite Reservoir 

and Lower Granite Dam. Annual report, 1990. 

DE91013265/GAR 156,730 PC A05/MF A01 
DOE/BP/12496-1 

Conforth Ranch wildlife mitigation feasibility study, McNary, 


Oregon. Annual ri 
DE91013286/GAR 156,732 PC A0S5/MF A01 
DOE/BP/20733-6 
ae of downstream saimon and steelhead at federal 
hydroelectric facilities. Annual report 1990. 
DE91013420/GAR 156,734 PC A05/MF A01 
DOE/BP/23821-3 


Foy sean of predicted vs. monitored space heat energy use 


in 83 
DE91013422/GAR 155,107 PC A03/MF A01 
DOE/BP/23821-4 


Sensible a for the 90’s. A portfolio of case studies from 


RCDP Cycle 1. 
DE91013264/GAR 155,102 PC A03/MF A01 


DOE/BP/35467-1 
Pneumatic conveying of materials in the wood products in- 
dustry. Part 1, A guidebook to electrical energy savings for 
pneumatic conveying systems in the wood products indus- 
S Part 2, Study = demonstration for reducing electrical 
— ts for pr tic conveying systems in 
he wood products: industry. 
DE91013289/GAR 156,076 PC A07/MF A01 
DOE/BP/35738-3 
Super good cents heat loss reference. Manufactured 
homes: heat loss assumptions and calculations; heat loss 


coefficient tables. 
154,470 PC A04/MF A01 


DE91013574/GAR 
OR-43 


October 15, 1991 
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DOE/BP/35769-2 
Umatilla Basin Habitat Improvement Project. Annual report, 


1990. 
DE91013266/GAR 156,731 PC A03/MF A01 
DOE/BP/50176-1 


Design of a veneer cooler/sorter for the plywood industry. 
Part 1, Phase 2 report to the Bonneville Power Administra- 
tion: Analysis, design and demonstration of a veneer 
cooler/sorter to be used in conjunction with a radio fre- 
quency — — Part 2, Cost estimate for a rf redried 


veneer cooler. er. 
bES1013088/GAR 156,075 PC A04/MF A01 
DOE/BP/60266-1 
Little Naches River passage project. Annual report FY90 


and FY89. 
DE91013464/GAR 156,735 PC A0S/MF A01 
DOE/BP/64344-3 


Augmented fish health ——— for Washington Depart- 
ment of Wildlife. Annual report 1989. 
DE91013419/GAR 156,733 PC A03/MF A01 


DOE/BP/97300-1 
Smolt quality assessment of spring chinook salmon. Annual 


—. 
DE91013287/GAR 154,266 PC A06/MF A01 
DOE/CE-0305P 

Electric and hybrid vehicles program. 14th annual report to 


Congress for FY 1990. 

DE91013113/GAR 157,692 PC A03/MF A01 
DOE/CE/15286-T1 

Mobile ‘K’ Filter program. Final report. 

DE91013322/GAR 155,371 
DOE/CE/15304-T1 

Separation of adsorbed components by variable tempera- 


ture desorption. Final report. 
DE91013319/GAR 154,646 PC A03/MF A01 


DOE/CE/28311-T1-VOL.1 


Demonstration of demand-based conservation measures by 
northeastern rural utilities. Volume 1 
DE91013325/GAR 155,105 PC A08/MF A01 


DOE/CE/28311-T1-VOL.2 


Demonstration of demand-based conservation measures by 
northeastern rural utilities. Volume 2. 
DE91013324/GAR 155,104 PC A22/MF A03 


DOE/CE/28311-T1-VOL.3 


Demonstration of demand-based conservation measures by 
northeastern rural utilities. Volume 3. 
DE91013923/GAR 155,103 PC A23/MF A03 


DOE/CE/30839-T5 
lyzer slag reuse evaluation. 


PC A03/MF A01 


Pyro! 
DE91012740/GAR 
DOE/CE/40875-2 
removal from solid Gane Lp Final r 


155,515 PC A03/MF A01 


Copper re report. 
DE91010831/GAR 5,501 PC A10/MF A02 
DOE/CE/90029-5 
Experimental investigation of pressure drop and heat trans- 
fer for air flow through enhanced tubes. Final report. 
DE91012151/GAR 157,046 PC A04/MF A01 


DOE/CH/10093-85 
Conservation and renewable energy technologies for build- 


ings. 

DE91002105/GAR 155,295 PC A03/MF A01 
DOE/CH/10402-12 

Midwestern High-Level Radioactive Waste Transportation 

Project. List of available resources. 

DE91013298/GAR 156,845 PC A03/MF A01 
DOE/DF/DK-91/036 

State Energy Data System (SEDS), United States, 1960- 


1989 (for Microcomputers). 
PB91-507897/GAR 155,118 CP DO3 


DOE/DF/DK-91/037 


State Energy Data System rea 
1960-1989 (for Microcomputer: 
PB91-507905/GAR 


DOE/DF/DK-91/038 


State Energy Data System (SEDS), 
1960-1989 (for Microcomputers). 
PB91-507913/GAR 


DOE/DF/DK-91/039 


State Energy Data System (SEDS), 
1960-1989 (for Microcomputers). 
PB91-507921/GAR 


DOE/DF/DK-91/040 


State Energy Data System (SEDS), 
1960-1989 (for Microcomputers). 
PB91-507939/GAR 


DOE/DP/10560-6 
Inertial fusion research. 1988 Annual technical report, Octo- 


ber 1987-September 1988 
DE90001996/GAR 157,106 PC A08/MF A01 


DOE/DP/20154-T1 


Second Review of the Department of Energy's Inertial Con- 
finement Fusion Program. Final report. 
DE91013157/GAR 156,796 PC A04/MF A0O1 


DOE/DP/20154-T2 
Review of the Department of Energy’s Inertial Confinement 


Fusion Program. 
DE91013201/GAR 156,797 PC A03/MF A01 


OR-44 VOL. 91, No. 20 


Census Region 1, 
155,119 CP D99 


Census Region 2, 
155,120 CP D99 


Census Region 3, 
155,121 CP D99 


Census Region 4, 
155,122 CP D99 


DOE/DP/48058-T4 
hor 4 engineers must know and manage organizational cul- 


DE91012425/GAR 154,077 PC A03/MF A01 
DOE/DP/48058-T6 
Experience in designing and using a flat structure in a multi- 


power ject research organization. 
E91012427/GAR 154,086 PC A03/MF A01 
DOE/DP/48058-T7 


Effects of information availability on the group consensus 


Peoi0N: 
E91012428/GAR 154,078 PC A03/MF A01 
DOE/DP/48058-TS 


Satisfying stakeholders for successful project management. 
DE91012413/GAR 154,076 PC A03/MF A01 


DOE/DP/48058-T9 


Structured meeting techniques identify emergency manage- 
ment issues practitioners really want to see addressed. 
DE91012414/GAR 157,715 PC A03/MF A01 


DOE/DP/48058-T10 


Measuring consensus. 
DE91012417/GAR 


DOE/DP/48058-T11 
Selection tool for choosing the best participative problem- 


solving technique. 
DE91012421/GAR 154,431 PC A03/MF A01 
DOE/DP/48058-T12 


Framework for data and information. 
DE91012416/GAR 55,804 PC A03/MF A01 


DOE/DP/48058-T13 


154,430 PC A03/MF A01 





How to i meeting and efficiency. 
DE91012420/GAR 154,085 PC A03/MF A01 
DOE/EA-0455 
Environmental assessment: Low NOx/SOx burner retrofit 
for utility cyclone boilers. Clean coal technology program. 
DE91012180/GAR 155,365 PC A03/MF A01 
DOE/EA-0469 
Environmental assessment: Advanced coal conversion 
process demonstration project. Clean Coal Technology Pro- 
ram. 
Besio121 73/GAR 155,717 PC A03/MF A01 
DOE/EA-0504 
Weapons ape Tritium Facility, Building 205, Techni- 
cal Area 16: Los Alamos National — Los Alamos, 
New Mexico. Environmental assessment 
DE91012175/GAR 155,468 PC A04/MF A01 


— EA-0506 


‘oposed power rate adjustment, Boulder ge Project- 
ae Area Office. Environmental assessm 
DE91013189/GAR 155,101 PC "A03/MF A01 


DOE/EH-0148 


or. Team environment, safety, and health assessment of 
Oak TaGan National Laboratory. 
DEot01s 168) 155,532 PC A99/MF E06 


DOE/EH-0165 
Tiger Team Assessment of the Princeton Plasma Physics 


Laboratory. 

DE91014395/GAR 156,851 PC A24/MF A03 
DOE/EH-0173T 

ee, roquiatory ope for radiological effluent 


monitorin 
DE91013 GAR ” 155,486 PC A09/MF A01 
DOE/EH-0179 


Health assessments and other activities of 4 Agency for 
Toxic Substances and Disease . istry (ATSDR). 
DE91013160/GAR 155,419 PC AQ4/MF A01 


DOE/EH-0182P 


Organizational Cultural 
Plasma Physics Laborato 
DE91013161/GAR 


DOE/EH-0187P 


RCRA/CERCLA Division —— ee 
DE91013166/GAR 


DOE/EIA-M-023(91) 
Dox ion of the ing module of the Intermedi- 


ate Future Forecasting System. 
DE91013486/GAR 155,112 PC AOS/MF A01 


DOE/EIA-M-034(91) 


Model methodology and data description of the Production 
of Onshore Lower 48 Oil and Gas model. 
DE91012757/GAR 156,678 PC A07/MF A01 


DOE/EIA-M-044(91) 
Model documentation of the Gas Analysis Modeling 


System 
155,094 PC A09/MF A01 





Assessment of the Princeton 
155,307 PC A05/MF A01 


$6 A23/MF A03 





y: q 
DE91012645/GAR 
DOE/EIA-0035(91/05) 


Monthly a review, May 1991. 
DE91012205, 154,553 PC A08/MF A01 


DOE/EIA-0109(91/05) 


Petroleum supply ony, May 1991. 
DE91013350/GAR 155,217 PC AO8/MF A01 


yp nate nn 


Quarterly coal report, October-December 1 
DE91012762/GAR 155,197 PC. A08/MF A01 


DOE/EIA-0130(91/05) 
Natural gas monthly, May 1991. 


DE91013327/GAR 
DOE/EIA-0226(91/05) 


Electric Power Monthly, May 1991. 
DE91012882/GAR 155,096 


DOE/EIA-0340(90)/1 


Petroleum by y Bs annual 1990: Volume 1. 
DE91013635/ 155, 220 PC A09/MF A02 


DOE/EIA-0380(91/05) 


Petroleum marketing monthly, May 1991. 
DE91012207/GAR 155,170 


DOE/EIA-0512(88) 
eee energy consumption survey: Consumption of 


nergy 1988. 
DE91013504/GAR 155,113 PC A10/MF A02 
DOE/EIA-0520(91/05) 
International petroleum statistics report, May 1991. 
DE91012942/GAR 155,098 A04/MF A01 


DOE/EIA-0523(90/3Q) 


International oil and gas exploration and \ ae ac- 
tivities. Quarterly report, July-September 19: 
DE91013055/GAR 155,322 Pe A04/MF A01 


DOE/EIA-0542 
Natural gas . Re capacity for the Lower 48 States, 
lh 1991. 


1980 throug! 
DE91013174/GAR 155,100 PC AOS/MF A01 
DOE/EIA-0543(91/1Q) 


US energy industry financial developments, 1991 first quar- 
t 


ler. 
DE91012206/GAR 158,299 PC A03/MF A01 
DOE/EIA-0547 


Analysis of nuclear plant operating costs: A 1991 update. 
DE91013505/GAR 156,916 PC A05/MF A01 


DOE/ER-0487P 


Energy Materials Coordinating Committee (EMaCC), Fiscal 
ear 1989. Annual technical report. 
E91009747/GAR 156,080 PC A25/MF A04 


DOE/ER/10984-T9 


Board on chemical sciences and technology. Progress 
report, June 15, 1984-June 14, 1985. 
DE91013484/GAR 154,675 PC A03/MF A01 


DOE/ER/10984-T10 
Board on chemical sciences and technology. Progress 
r , June 15, 1983-June 14, 1984. 
DE91013485/GAR 154,676 PC A03/MF A01 
DOE/ER/13214-5 


Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE91012640/GAR 156,155 PC A03/MF A01 


DOE/ER/13384-4 


Kinetics of combustion-related processes at high tempera- 
tures. Progress report, June 1, 1988-May 31, 1991. 
DE91013015/GAR 154,710 PC A04/MF AO1 


DOE/ER/13419-T1 


Advective diffusive/dispersive transport in geochemical 
processes. Progress report, FYS 1988-1991. 
DE91013156/GAR 156,679 PC A04/MF A01 


DOE/ER/13479-T1 
Thermodynamics and efficiency in combustion and engines. 
19 


(Annual report), April 1990-March 
DE91012781/GAR 154,707 PC A03/MF A01 


DOE/ER/13482-5 
Transport properties of disordered porous media from the 
microstructure. Progress report, March 1, 1990-February 
28, 1991. 
DE91012160/GAR 156,020 PC A03/MF A01 
DOE/ER/ 13560-5 
Investigation of laser diagnostics of PACVD processes for 
bes rege hard face coatings. Performance report, 1 Sep- 
1 


tember 1990-30 April 1991. 
DE91012642/GAR 155,901 PC A03/MF A01 
DOE/ER/13596-T2 


Atomic ory of strongly correlated systems. Progress 
report March 1, 1990-March 31, 1991. 
157,228 PC A03/MF A01 


155,216 PC A08/MF A01 


PC A09/MF A01 


PC A09/MF A01 


po 
DE910121 GAR 
DOE/ER/ 13604-16 


Model catalytic oxidation studies using supported monome- 
= and oa oxides. Progress report, August 
1991. 


» 1990-July 3 
bE91012144/GAR 154,636 PC A03/MF A01 
DOE/ER/13619-5 


Resonance Raman and photophysical studies of transition 

metal — in solution and ye in zeolites. 

Progress report, or 1, 1990-March 31, 1991. 

DE91013010/GAR 154,578 PC A03/MF A01 
DOE/ER/13789-4 

peng transfer reactions in microporous solids. Progress 


rt, March 1990-May 1991. 

£91012299/GAR 154,588 PC A03/MF A01 
DOE/ER/13819-1 

Molecular recognition of enantiomeric hydrocarbons by 

liquid functionalized cyclodextrins: A new approach for geo- 

chemical research. Progress report. 

DE91012902/GAR 154,643 PC A03/MF A01 
DOE/ER/13859-9 

Precision and accuracy of the gas-solid adsorption isoth- 

erms derived by the ECP method. 
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DE91013525/GAR 
DOE/ER/13859-10 

Experimental determination of adsorption isotherm data for 

the study of the surface energy distribution of various solid 


surfaces by inverse gas-solid chromatogr: 
DE91013526/GAR 155, Boe Pe A03/MF A01 


DOE/ER/13859-11 
Pp tes of the surface eee of different samples 


of aluminum oxide ceramic 
DE91013927/GAR 155, 886 PC A03/MF A01 
DOE/ER/13864-4 
= chemical interactions in chemisorption and cataly- 
DE91010916/GAR 154,629 PC A03/MF A01 
DOE/ER/13896-3 
Macrostatistical acces ay Progess report for year be- 


inning 15 April 19: 
157,048 PC A03/MF A01 


154,650 PC A04/MF A01 


E91 \2280/GAR 
DOE/ER/13913-3 
Study of interfacial behavior in Lge gas-liquid flows. 
Progress report, May 1, 1990-April 30, 1 
DE91013008/GAR 157,054 PC A03/MF A01 
DOE/ER/13937-3 
Laser et chemical 
rogress fr , 
BES1013021/GAR 
DOE/ER/13948-T1 
Feng of proton pumping in bacteriorhodopsin. 


Progress report. 
DE91013014/GAR 156,215 PC A03/MF A01 
DOE/ER/13992-T1 

Integrated theoretical and experimental study of the ther- 
ysical properties of fluid mixtures. Progress report 


mop! 
(February 1990-February 1991). 
DE91012660/GAR 157,051 PC A03/MF A01 


DOE/ER/14024-1 


Dynamics of charge-transfer excited states relevant to pho- 
tochemical energy conversion. Progress report, June 1989- 


March 1990. 

DE91012669/GAR 154,589 PC A03/MF A01 
DOE/ER/14028-1 

Regulation of photosynthetic membrane components in 


cyanobacteria. Annual report. 
DE91012639/GAR 156,213 PC A03/MF A01 


DOE/ER/14028-2 
Regulation of photosynthetic membrane components in 


cyanobacteria. 
DE91012713/GAR 156,214 PC A03/MF A01 
DOE/ER/14042-1 


Methodology to determine the dynamic configuration of a 


reconfigural Me manipulator. 
DE91010732/GAR 155,827 PC A03/MF A01 
DOE/ER/14066-T1 


High resolution Raman spectroscopy of complexes and 
clusters in molecular beams. Progress report. 
DE91012667/GAR 154,642 PC A03/MF A01 

DOE/ER/14079-6 
Computational methods for improving the resolution of sub- 
surface seismic images. Progress report, September 15, 


1990-September 14, 1991. 
155,001 PC A03/MF A01 


reaction studies. Technical 
154,590 PC A03/MF A01 


DE91012641/GAR 
DOE/ER/14151-1 
Molecular eigenstate spectroscopy: Application to the intra- 
molecular dynamics of some polyatomic molecules in the 
3000 to 7000 cm(sup (minus)1) region. Progress report, 


September 1, 1990-May 1, 1991. 
DE91013154/GAR 154,645 PC A03/MF A01 


DOE/ER/14160-T1 


Screening resonances in plasmas. Progress report. 
DE91012895/GAR 157,117 PC A03/MF A01 


DOE/ER/25063-T9 


ADAMS interactive interpreter. 
DE91014345/GAR 


DOE/ER/25063-T10 
Embedding ADAMS in Fortran. 
DE91014346/GAR 

DOE/ER/40039-47 
Search for quark compositeness with the CDF detector at 


the Fermilab Collider. 

DE91012761/GAR 157,308 PC A06/MF A01 
DOE/ER/40105-154 

CEBAF/SURA 1985 Summer Workshop. Proceedings. 

DE91012043/GAR 157,218 PC A24/MF A03 
DOE/ER/40293-5 

Nuclear structure studies via neutron interactions. Progress 


report, 1 July Ley 30 June 1991. 
DE91012165/GAR 157,227 PC A03/MF A01 


DOE/ER/40315-181 
Hyperon- —— production at LEAR 
DE91012644/GAR 157,305 PC A03/MF A01 
DOE/ER/40315-183 
Weak decay of hyperons and hypernuciei. 
DE91012278/GAR 157,233 PC A03/MF A01 
DOE/ER/40347-T1 
Theoretical research in intermediate-energy nuclear phys- 
ics. Technical progress report (a performance report) for 
the second year period, April 1, 1990 through March 31, 
1991. 


154,924 PC A04/MF A01 


154,925 PC A04/MF A01 


DE91012720/GAR 
DOE/ER/40389-68 

Pion beta decay at PILAC 

DE91013295/GAR 
DOE/ER/40456-8 

peo poe of excited — matter. Progress 
, January 1, 1990-December 31, 

D 91013024/GAR 157,396 PC A03/MF A01 
DOE/ER/40461-3 

Theoretical nuclear reaction and structure studies using by 

perons A, photons. Progress report, January 1990-De- 


cember 1 
157,323 PC A03/MF A01 


157,307 PC A03/MF A01 


157,375 PC A03/MF A01 


DE91012938/GAR 
DOE/ER/45193-T7 
pope and properties of novel, el 


ic polymers. 
be5t01 1488/GAR 
DOE/ER/45205-6 





oye 
154,671 PC A03/MF A01 


Cattani: hh 





i and tural instabilities 
during high ‘temperature, low oye fatigue of Ni, NiSAI and 
their metal matrix composites. Progress report, June 1, 


1990-September 30, 1990. 
DE91012714/GAR 156,035 PC A03/MF A01 


DOE/ER/45254-5 
Structure and dynamics in low-dimensional -_ host 
solids. Progress report, June 1, 1990-May 31, 1991 
DES10121 9/GAR 156,069 PC A03/MF A01 
DOE/ER/45278-T1 
— studies BP lll-V thin film semiconductors. Progress 


1990/1 
DES 1012746/GAR 157,160 PC A03/MF A01 
DOE/ER/45279-2 


Ceramic decomposition under irradiation. Progress report, 


1988-1989. 

DE91012187/GAR 155,863 PC A03/MF A01 
DOE/ER/45279-3 

Radiation damage of ceramics by electron microscopy. 


Progress report. 
DE91012186/GAR 155,862 PC A03/MF A01 
DOE/ER/45286-4 


Fabrication, phase transformation studies and characteriza- 
tion of SiC-AIN-AI2OC ceramics. Progress report, February 


1, 1990-January 31, 1991 
DE91013296/GAR 155,882 PC A03/MF A01 
DOE/ER/45288-T1 
Polymers at surfaces. Progress report and proposed re- 
search, March 15, 1990-March 14, 1991. 
DE91011000/GAR 154,670 PC A03/MF A01 
DOE/ER/45298-7 


pe and properties of novel cluster phases. Progress 


report. 

DE91013006/GAR 154,577 PC A03/MF A01 
DOE/ER/45328-5 

Surface phases and their influence on metal-oxide inter- 


faces. Progress report. 
DE91012277/GAR 156,029 PC A03/MF A01 
DOE/ER/45347-31 


Strongly interacting fermion systems. Progress report, 


1990-1991. 

DE91012284/GAR 157,156 PC A03/MF A01 
DOE/ER/45365-2 

Mechanisms of transformation toughening. Progress report, 


June 1, 1990-May 31, 1991 
DE91013151/GAR 155,997 PC A0S/MF A01 
DOE/ER/45384-1 
Research at and operation of the material science x-ray ab- 
sorption beamline (X-11) at the National synchrotron light 


source. Annual progress report. 
DE90001980/GAR 157,207 PC A03/MF A01 


DOE/ER/45384-2 
Research at and operation of the material science x-ray ab- 
sorption beamline (X-11) at the National Synchrotron Light 


Source. Annual progress report. 
DE91012155/GAR 156,089 PC A03/MF A01 


DOE/ER/45390-2 
Relationship between microstructure and magnetic proper- 
ties in high-energy permanent magnets characterized by 
polytwinned structures. Progress report. 
DE91012404/GAR 156,031 PC A03/MF A01 


DOE/ER/45396-2 
Radiation disorder and aperiodicity in irradiated ceramics. 
Progress report, June 22, 1990-January 15, 1991. 
DE91010257/GAR 155,854 PC A03/MF A01 
DOE/ER/45421-1 
Critical issues in de-alloying and transcrystalline stress-cor- 
rosion cracking. Progress report, July 1, 1990-March 1991. 
DE91010190/GAR 156, 026 PC A03/MF A01 
DOE/ER/45435-T} 
Ultra-low temperature properties of amorphous solids. 


Progress report. 

DE91012782/GAR 155,874 PC A03/MF A01 
DOE/ER/53175-6 

Collisional processes of interest in MFE plasma research. 

Annual report, June 1, 1990-May 31, 1991. 

DE91013023/GAR 157,335 PC A03/MF A01 
DOE/ER/53241-6 


Maryland Magnetic Fusion Research Program: MS sphero- 
mak. Progress report, November 16, 1990-November 15, 
1991. 


DOE/ET/32043-T32 


DE91012286/GAR 
DOE/ER/53241-T1 
Particle confinement and fueling effects on the Maryland 


spheromak. 

DE91012396/GAR 157,113 PC A08/MF A01 
DOE/ER/53241-T2 

Measurement of magnetic properties of confined compact 


toroid plasma (ee 

DE91012397/GAR 157,114 PC AO7/MF A01 
DOE/ER/60317-T2 

NCRP comments on radiation —— related mm, 

proposed standards, and —* progress report, 1 

September 1989-28 February 1990. 

DE91012621/GAR 156,287 PC A03/MF A01 
DOE/ER/60409-4 


Modulation of lymphopoiesis. A 
D90001488/CAR 


DOE/ER/60502-5 
Development of in vitro mutagenicity testing systems ar 
b> Py me. progr report, N 1, 


990-March 30 30, 1991. 
bE91012280/GAR 156,185 PC A03/MF A01 
DOE/ER/60592-T3 


Particle deposition in human and canine tracheobronchial 


casts. Progress 

DE90009738/GA\ 155,353 PC A03/MF A01 
DOE/ER/60630-T1 

Mutation and structure-function relationships of cytochrome 

. — and report, N ber 15, 1987-April 

DE91013320/GAR 156,188 PC A03/MF A01 
DOE/ER/60631-8 


a Research Accelerator Facility. Progress report, 
Decemi 1990-November 30, 1991. 3 
Deg10128 2884 /GAR 156,291 PC A03/MF A01 


DOE/ER/60681-3 


156,785 PC A03/MF A01 


| report. 
156.207 PC A03/MF A01 








| elements between dissolved 





ly Apr 

DE91013294/GAR 
DOE/ER/60686-1 

Coasning Procedures for a human genome repository. 


Project summary. 

DE90002117/GAR 156,184 PC A03/MF A01 
DOE/ER/60789-2 

Positron emission tomographic imaging of tumors usi 

monocional antibodies. Progress report, April 15, 1990-Aprl 

14, 1991. 

DE91012937/GAR 156,169 PC A03/MF A01 
DOE/ER/60864-2 


Committee on Radia’ eee & ey Pro- 
rams. Progress pony 1990-March 3 
£91013149/GAR 156,243 Po AOS/ MF A01 


DOE/ER/60879-2 
Testing the scale-dependence of models of resource com- 
petition and environmental conditions for forest structure 
and dynamics. Technical progress report. 
DE91012940/GAR 156,547 PC A04/MF A01 
DOE/ER/61017-1 
Determining the chemical composition of cloud condensa- 


tion nuclei. First progress report. 
DE91013153/GAR 154,377 PC A03/MF A01 


DOE/ER/61067-1 
Stochastic fi lation of radiati 


Progress report. 
DE91013152/GAR 154,376 PC A03/MF A01 
DOE/ER/75346-T1 


Investigation of the low enrichment conversion of the Texas 

A and M Nuclear Science Center Reactor. Final report. 

DE91005588/GAR 156,927 PC A06/MF A01 
DOE/ER/75527-3 

com on-line information service. Annual status report, Sep- 


mber 1990-A\ - 1991. 
5£91012290/GAR 155,803 PC A04/MF A01 
DOE/ER/75602-1 


— h and educati information service: 
= in, develop, pilot test and Lama ea on-line access for 
HB government agencies. Progress report. 
DE91012668/GAR 154,079 PC A03/MF A01 
DOE/ER/75602-2 
poner research and education information service: 
in, develop, pilot test and implement on-line access for 


HBCUs and government agencies. cast report. 
DE91012666/GAR 154,435 PC A04/MF A01 


DOE/ER/75602-3 


Minority research and education ae ay service. Annual 
status report, January 1991-September 199 
DE91012664/GAR 154,434 Pe A05/MF AO1 


DOE/ET/10815-157 


PC based frequency domain LV processor. 
DE91009056/GAR 154,228 “PC A03/MF A01 


DOE/ET/32043-T32 
— oo Analysis Report 2 for the Galileo mission. Ex- 


immary. 
DE91013602/GAR 156,849 PC A03/MF A01 


OR-45 


155,679 PC A03/MF A01 





transfer in clouds. 





October 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


DOE/ET/51013-287 
Comparison of methods 
—. of argon-41 os tritium, wh MIE PEC design 
Beoto130 01 3022/GAR 155,479 PC A07/MF A01 
DOE/EV/10220-T8 


Enhanced research program on the long-rai 

_ of increased atmospheric carbon dioxi 
ition. 1984 annual report. 

5£01013880/GAR 


DOE/FE-0221P 


pay to the Co 
the Strategic Petri 
DE91013172/GAR 


DOE/FE-0224P 

— of Coal Technology program summary, fiscal year 

DE91012167/GAR 155,169 PC A06/MF A01 
DOE/FE-0225P 

Coal Preparation Program. Fiscal year 1991 summary pro- 

n. 

Beoroi21 17/GAR 155,166 PC A03/MF A01 
DOE/FE-0229P 

Coal Liquefaction Program. Fiscal year 1991 summary pro- 


= plan. 
91012548/GAR 155,133 PC A03/MF A01 
DOE/FE-0230P 





climatic ef- 
; A continu- 


154,351 PC A03/MF A01 


ress on candidate sites for gga of 
jeum Reserve to one billion barrels. 
155,323 PC Ai0/MF A02 


A Fluidized-Bed Combustion Program. Fiscal 

Year 1991 Summary Program Plan. 

DE91012121/GAR 154,704 PC A03/MF A01 
DOE/FE-0232P 

Advanced Combustion eer Program. Fiscal year 


1991 sum program plan. 
DE91012123/GAR 154,705 PC A03/MF A01 
DOE/FE-0233P 


Alternative Fuels Program. Fiscal Year 1991 Summary Pro- 


ram Plan. 
E91012124/GAR 155,167 PC A03/MF A01 
yy oe sen 


wre emg ge stem cell. Foreign trip report, September 27- 
1989. 


DE90001331/GAR 156,281 PC A03/MF A01 
DOE/FTR-90001724 
one ge applications of som radiation. Foreign trip 


August 13-19, 198! 
D 90001724/GAR 156,282 PC A03/MF A01 
DOE/FTR-90001726 


—_ of present and future nuclear ag - Foreign 
report, September 23, 1989-October 8, 1989 
Dt 90001726/GAR 156,818 PC A03/MF A01 


DOE/1ID/01570-T154 
Math and science education programs from the Idaho Na- 


tional Engineering Laborat: 
DE91012903/GA 154,398 PC A03/MF A01 
DOE/ID-10320 
e Storage Library ae ment plan 
156,596 A05/MF A01 


INEL Hover hey 

DE91014157/GAR 
DOE/ID-10321 

Passive ALWR source term. Advanced Reactor Severe Ac- 


cident Program. 
DE91013236/GAR 
DOE/ID/12578-2-VOL.1 


— and operation of a a ge ggmaene 
hybrid cycle power plant. Final report, Volum 
DE91012196/GAR 155,247 PC Koo/MF A01 


DOE/ID/12578-2-VOL.2 
Design and operation of a tg sy gga 


hybrid cycle power plant. Final report, Volume 
DE91012197/GAR 155,248 PC A10/MF A02 
DOE/ID/1 eee 


Ordered ceramic membranes. Final report. 
DE91012248/GAR 155,866 


DOE/ID/12757-1 
Moana a system in ha Nevada: A hydrologic, 


hemi and thermal analysis. 
DOIOTSTSE/GAR 155,250 PC A09/MF A01 
DOE/ID/12769-1 


Sage grouse use of burned, non-burned, and seeded vege- 
nse — on the Idaho National Engineering Lab- 
‘atory, 
DE91012765/GAR 156,315 PC A0S/MF A01 
DOE/ID/12790-3 
New industrial heat pump applications to cheese produc- 


tion. Phase 1, Final report. 
DE91013560/GAR 154,316 PC A03/MF A01 
DOE/ID/12875-3 


Poon and 1 


156,878 PC A10/MF A02 


PC A03/MF A01 





tion of a Workpiece Temperature 
Analyzer for industrial furnaces. Final report. 
DE91013139/GAR 155,996 PC A05/MF A01 


DOE/ID/12920-1 
Separation technologies: Advances and priorities. Final 


report. 
DE91010024/GAR 155,087 PC A13/MF A02 
DOE/ID/12945-1 


Hydrocarbons ee Ls brines from geopressured 
wells. Annual report, fiscal 
“156,653 PC A03/MF A01 


DE91012405/GAR 
OR-46 VOL. 91, No. 20 


DOE/ID/13040-T1 
Vertical pump turbine oil environmental evaluation. 
DE91013033/GAR 155,725 PC A03/MF A01 
DOE/IE/10511-T1 
China’s energy outlook. 
DE91012412/GAR 
DOE/IE/10511-T2 
= oil industry: A decade in review and challenges 


ahead. 

DE91012411/GAR 158,302 PC A04/MF A01 
DOE/IE/10521-T6 

South Korea: Asia-Pacific a: — country report. 

DE91012408/GAR 55,300 PC A09/MF A01 
DOE/IE/10521-T7 

Energy supply and demand outlook in the Asia-Pacific 


region. 

D£91012409/GAR 155,091 PC A03/MF A01 
DOE/IE/10521-T8 

Indonesia: Asia-Pacific energy series, country report. 

DE91012410/GAR 155,301 PC A11/MF A02 
DOE/IR/05106-T134 

Energy planning for economic development. Energy Task 

Force of the Urban Consortium for Technol Initiatives. 

DE91013429/GAR 158,309 A07/MF A01 
DOE/IR/05106-T 136 

Reducing electricity demand through energy-related effi- 

cient construction: A partnership between the City of St. 

Louis and Union Electric Company. 

DE91013431/GAR 155,108 PC A04/MF A01 
DOE/IR/05106-T138 

Evaluation and comparison of selected household hazard- 

ous waste collection facilities. Energy Task Force of the 

Urban Consortium for Technology Initiatives. 

DE91013433/GAR 158,539 BC A07/MF A01 
DOE/IR/05106-T139 

Alternative fuels evaluation system for fleet vehicles. 

DE91013434/GAR 155,218 PC A07/MF A01 
DOE/IR/05106-T140 

Integrating energy efficiency into municipal purchasing deci- 

sions: Computerizing procurement choices. 

DE91013435/GAR 155,109 PC A07/MF A01 
DOE/IR/05106-T141 

Direct om control of air washer cooling sys' 

DE910134. AR 155,255 S A05/MF A01 
DOE/IR/05106-T 143 

Energy master planning: 

Analysis Service IDEAS) 

DE91013437/GAR 
DOE/IR/05106-T144 

HVAC equipment replacement for best size and efficiency. 

DE91013439/GAR 155,256 PC A05/MF A01 
DOE/IR/05106-T145 

Cogeneration and cooling in small scale applications. 

Energy Task Force of the Urban Consortium for Technolo- 


y Initiatives. 
3E91013440/GAR 155,257 PC A05/MF A01 
DOE/IR/05106-T 146 


a with the public about environmental health 


sks: A case rove | of waste-to-ener. oro 
DE91013441/GA\ 420 PC A04/MF A01 


DOE/IR/05106-T 147 
Alternative vehicle fuels: A demonstration project. 
DE91013442/GAR 157,693 PC AO5/MF A01 
DOE/IR/05106-T 148 
Wastewater treatment process energy optimization. A study 
of the — la blowers and other loads at a plant in 


Houston, Tex 

DE91013443/GAR 155,680 PC A04/MF A01 
DOE/IR/05106-T149 

Earth-coupled heat pump: Utilizing innovative technology in 

single family rehabilitation strategies. 

DE91013444/GAR 158,258 PC A06/MF A01 
DOE/IR/05106-T150 

Hydraulic waste energy recovery. A technical report. 

DE91013445/GAR 154,680 PC A0S/MF A01 
DOE/IR/05106-T152 

Modernization of lighting in municipal auditorium. 

DE91013447/GAR 155,111 PC A04/MF A01 
DOE/IR/05106-T153 

Marketing energy efficiency programs to ae and in- 

dustrial firms: Lighting incentives and rebat 

DE91013448/GAR 154,469 PC A07/MF A01 
DOE/IR/05106-T 156 

Conversion of resource recovery steam to hot and chilled 

water systems. A feasibility assessment for the Eastern 


Market area of = City of Detroit. 
DE91013451/GAR 155,259 PC A04/MF A01 


DOE/IR/05106-T159 
pepo a management today. Products and expertise 
Urban Consortium Energy Task Force, 1979-1989. 
Beo1013464/GAR 155,349 PC AQ4/MF A01 
DOE/MA/39320-T1 
DOE Engineering/Science Career Orientation Program, 
Summer 1989. Final performance report. 
DE91012780/GAR 154,436 PC A03/MF A01 
DOE/MC/20422-2963 
Geologic characterization of tight gas reservoirs. Annual 
report, FY 1989. 


155,303 PC A04/MF A01 


Innovative Design and Energy 
for new commercial construction. 
155,110 PC A12/MF A02 


DE91002009/GAR 
DOE/MC/22044-15 


Improved CO2 enhanced oil ey control by in- 
situ chemical precipitation. Final report. 
DE91002243/GAR 156,674 PC A07/MF A01 


DOE/MC/22130-2983 
Low cost hydrogen/novel membrane technology for hydro- 
ge en separation from synthesis gas. Final “—— 
E91002063/GAR 154,627 PC A07/MF A01 
DOE/MC/23166-2970 


Advanced coal-fueled industrial — gas turbine 
system. Annual report, June 1989-June 1990. 
DE91002042/GAR 156, 123° PC A07/MF A01 


DOE/MC/23260-2828 
Recovery of sulfur from hot gas desulfurization processes. 


Final report. 
DE90000494/GAR 155,352 PC A06/MF A01 
DOE/MC/24221-2881 


Advanced water-cooled phosphoric acid fuel cell develop- 

ment. Annual report, 1989. 

DE90009700/GAR 155,269 PC A03/MF A01 
DOE/MC/24221-T19 

Advanced water-cooled phosphoric acid fuel cell develop- 

ment. Technical progress report No. 26, April-June 1990. 

DE91012243/GAR 155,275 PC A03/MF A01 
DOE/MC/25159-2984 

Research and development entitled smart structures for 

fossil ener — Final report. 

DE91002 155,347 PC A07/MF A01 
DOE/METC-91/4105 

Evaluation of dust cake filtration at high temperature with 

effluence from an atmospheric fluidized-bed combustor. 


Technical note. 
155,354 PC A06/MF A01 


156,666 PC A03/MF A01 


DE91002001/GAR 
DOE/NE-91013555 

Comparison of the Final Safety Analysis a and the 

Safety Evaluation Report for the Galileo missi 

DE91013555/GAR 157,656 PC A03/MF A01 
DOE/NE-91013556 

Report on the eighteen SER/FSAR differences identified by 


I 4 
DE91013556/GAR 
DOE/NE-91013557 
Safety summary report: General purpose heat source-radio- 
isotope thermoelectric generators and light-weight radioiso- 
tope heater units on the Galileo mission. General purpose 
heat source--radioisotope thermoelectric generator and 
if ht-weight radioisotope heater unit programs. 
DE91013557/GAR 157,662 PC A04/MF A01 
DOE/PC/79661-T4 
Development of a vortexing combustor (VC) for space/ 
water henge applications (cold flow ——. Technical 
progress report No. 1, (April 7, ae 31, 1987). 
DE91013183/GAR 55,253 PC A03/MF A01 
DOE/PC/79661-T5 
Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow modeling). Technical 
progress report No. 4, (February 1, 1988-April 30, 1988). 
DE91013184/GAR 155,254 PC A03/MF A01 
DOE/PC/79661-T6 
Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow modeling). Technical 
progress report No. 6, August 1-October 31, 1988. 
DE91013185/GAR 155,213 PC A03/MF A01 
DOE/PC/79661-T7 
Development of a vortex combustor (VC) for space/water 
heating applications (cold flow modeling). Technical 
7 


progress report No. 
DE91013186/GAR 155,214 PC A03/MF A01 


DOE/PC/79661-T8 
Development of a vortex combustor (VC) for space/water 
heating applications (cold flow modeling). Technical 
progress report No. 8, (February 1, 1989-April 30, 1989). 
DE91013187/GAR 155,215 PC A03/MF A01 
DOE/PC/79798-T11 
Environmental monitoring for the DOE Coolside and LIMB 
Demonstration Extension Project. Final report, February, 


March and April 1990. 
DE91010535/GAR 155,359 PC A07/MF A01 


DOE/PC/79880-T8 
Sulfur and mineral matter reduction in coal using selective 
can Final technical report. 
DE91010439/GA 155,154 PC A13/MF A02 

cms sien 


Development of the chemical and electrochemical coal 
cleaning process. Technical progress report, third quarter, 
October 1,1988-December 31, 1988. 
DE91012263/GAR 155,181 PC A03/MF A01 
DOE/PC/79892-T6 
Development of the chemical and electrochemical coal 
pen process. Fourth quarterly technical progress 
report, January 1, oo 31, 1989. 
DE91012264/GAR 155,182 PC A03/MF A01 
DOE/PC/79892-T8 
Development of the chemical and electrochemical coal 
cleaning process. Sixth quarterly technical progress report, 
July 1, 1989-September 30, 1989. 
DE91012266/GAR 158,183 PC A03/MF A01 


157,661 PC A04/MF A01 
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DOE/PC/79892-T9 
Development of the chemical and electrochemical coal 
cleaning process. Technical progress Seer for the 7th 

uarter, October 1, 1989-December 31, 

£91012267/GAR 155, 184 oC A03/MF A01 

DOE/PC/79892-T10 
Development of the chemical and electrochemical coal 
cleaning process. Technical progress report, eighth quarter, 


January 1, 1990-March 31, 1990. 
DE91012268/GAR 155,185 PC A04/MF A01 


DOE/PC/79892-T11 
Development of the chemical and electrochemical coal 
— process. Technical progress report for the ninth 
= er, April 1, 1990-June 30, 1990. 
E91012269/GAR 155,186 PC A03/MF A01 
DOE/PC/79892-T12 
Development of the chemical and electrochemical coal 
cleaning process. Technical progress report for the tenth 
uarter, July 1, 1990-September 30, 1990. 
E91012270/GAR 155,187 PC A03/MF A01 
DOE/PC/79892-T13 
Development of the chemical and electrochemical coal 
cleaning process. Technical progress 4 og for the elev- 
enth quarter, October 1, 1990-December 31, 1990. 
DE91012271/GAR 155,188 PC A03/MF A01 
DOE/PC/79892-T14 
Development of the chemical and electrochemical coal 
cleaning process. Technical progress report for the twelfth 
quarter, January 1, 1991-March 31, 1991. 
BE91012272/GAR 155,189 PC A03/MF A01 
DOE/PC/79908-T7 
Hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions. Quarter- 
— 12 research period, June 15, 1990-September 14, 


DE91010555/GAR 155,128 PC A03/MF A01 
DOE/PC/79910-12 


Two dimensional NMR and NMR relaxation studies of coal 
ta Final progress report, June 15, 1990-March 30, 
1991. 


DE91011275/GAR 155,156 PC A03/MF A01 
DOE/PC/79925-12 

Chemical characterization of the surface sites of coal. 

Technical progress report, July 1990-September 1990. 

DE91011306/GAR 155,161 PC A03/MF A01 
DOE/PC/79927-T4 

New strategies for in-situ characterization of coal. 


— 
DE91008430/GAR 155,153 PC A07/MF A01 
DOE/PC/79927-T5 

po bye ao for in-situ characterization of coal. Quarterly 


rt, January 1, 1988-March 31, 
it 91013158/GAR 155,205 PC A03/MF A01 
DOE/PC/79927-T6 
New strategies for in-situ characterization of coal. Quarterly 
report, July 1, 1988-September 30, 1988. 
DE91013176/GAR 155,206 PC A04/MF A01 
DOE/PC/79927-T7 


_ 


Final 





t for in-situ charac ion of coal. Quarterly 
rt, October 1, 1988- December 31, 1988. 
st 91013177/GAR 155,207 PC A04/MF A01 
DOE/PC/79927-T8 
New strategies for in-situ characterization of coal. Quarterly 
rogress report, January 1, 1989-March 31, 1989. 
E91013178/GAR 155,208 PC A03/MF A01 
DOE/PC/79927-T9 
New strategies for in-situ in of coal. Quarterly 
progress report, Suly 1, 1989. Porta 30, 1989. 
DE91013179/GAR 155,209 PC A04/MF A01 
DOE/PC/79927-T10 
New for in-situ ch ization of coal. seetaty 
progress report, October 1, 1989-December 31, 1989. 
DE91013180/GAR 155,210 PC A03/MF A01 
DOE/PC/79927-T11 
New for in-situ ¢ ion of coal. Quarterly 
progress report, January 1, br March 31, 1990. 
DE91013181/GAR 155,211 PC A03/MF AO1 


DOE/PC/79927-T12 
New strategies for in-situ characterization of coal. Quarterly 
progress report, 7 1, 1990-June 30, 1990. 
DE91013182/GAR 155,212 PC A03/MF A01 
DOE/PC/79933-T10 
Effectiveness factors for hydroprocessing of coal and coal 
liquids. Progress report No. 10, December 15, 1989-March 


15, 1 
DE91010897/GAR 155,130 PC A03/MF A01 
DOE/PC/79933-T11 


Effectiveness factors for hydroprocessing of coal and coal 
= Final report, September 15, 1987-December 14, 
1990. 


DE91012185/GAR 155,132 PC A0S/MF A01 
DOE/PC/88652-T2 

Development and application of diagnostic instrumentation 

for measurements of electron density and conductivity. 

Technical progress report, ete 5 1988. 

DE91012273/GAR 722 PC A03/MF A01 
DOE/PC/88652-T5 

Development and application of diagnostic instrumentation 

for measurements of electron density and conductivity. 

Technical progress report, April 1989-June 1989. 











DE91012297/GAR 
DOE/PC/88800-37 
Stable carbon isotope analysis of coprocessing materials. 
Quarterly technical progress report, April 1-June 30, 1990. 
DE91012710/GAR 155,191 PC A06/MF AO1 
DOE/PC/88813-T5 
—— NMR study of "| “tpg reac- 
ions Bowes bee coal —_— Final R 
Deo 0094: 155,127 PC AOS/MF A01 
senpenmnts 
Duct injection technology prototype development. Materials 


corrosion report. 

DE91009894/GAR 158,355 PC A04/MF A01 
DOE/PC/88891-T5 

Molecular biological enhancement of coal woven 

tion. Tenth quarter report, February-April 1991 

DE91014065/GAR 155,228 PC A03/MF A01 
DOE/PC/88912-T9 

Roles of additives and surface control in slurry atomization. 

juarterly report, (January-March 1991). 

DE91012724/GAR 155,194 PC A03/MF A01 
DOE/PC/88925-T5 

Correlation of stability/rheology relationship with coal prop- 

erties and chemical additives. Quarterly progress report, 

December 15, 1990-March 15, 1991. 

DE91012791/GAR 155,200 PC A03/MF A01 
DOE/PC/88929-T8 

Scale-up of circulating fluidized bed coal combusters. Tech- 

nical progress report for the tenth quarter, December 1, 


28, 1991. 
154,703 PC A03/MF A01 


155,276 PC A03/MF A01 


1990-Februai 
DE91011297/GAR 
DOE/PC/88930-T8 
Bimetallic promotion of cooperative hydrogen transfer and 
heteroatom removal in coal liquefaction. Quarterly technical 
my oy report, June 1, 1990-August 31, 1990. 
£91011309/GAR ‘55,131 PC A03/MF A01 
DOE/PC/88930-T9 
Bimetallic promotion of cooperative hydrogen transfer and 
heteroatom removal in coal i Quarterly summa- 
, September 1, 1990-November 30, 19! 
£91012800/GAR 155,140 PC A03/MF A01 
DOE/PC/88933-9 
Alkali/TX2 catalysts for CO/H2 conversion to C1--C4 alco- 
hols. Technical progress report, December 1990-February 


1991. 
DE91011289/GAR 155,159 PC A03/MF A01 
DOE/PC/88937-T9 
Experimental studies on 
particles. — report 
ruary 1991 
DE91012726/GAR 
DOE/PC/88940-T9 
Fundamental studies in production of C2-C4 hydrocarbons 
from coal. Progress report No. 10, December 1, 1990-Feb- 


ruary 28, 1991. 

D£91012798/GAR 155,139 PC A03/MF A01 
DOE/PC/89663-T2 

a of a coal quality expert. Technical progress 

report No. 3, October 1-December 31, 1990. 

DE91012793/GAR 155,201 PC A03/MF A01 
DOE/PC/89754-T1 

Kinetics of sulfation of calcium oxide. Final report. 

DE91010248/GAR 155,356 PC A04/MF A01 
DOE/PC/89759-T4 

Investigation of the rank de; 

(Fourth) quarterly report, 1 

1990. 


DE91011312/GAR 
DOE/PC/89760-T4 


Novel approach to highly dispersing catalytic materials in 
coal for = Sixth quarterly report, January 1, 1991- 
1. 


March 31, 19! 

DE91013890/GAR 155,221 PC A03/MF A01 
DOE/PC/89769-T4 

Predictive models for circulating fluidized bed combustors. 

Kinetic theory approach, Chapter 9: Fifth technical progress 


report. 

DE91012790/GAR 154,709 PC A05/MF A01 
DOE/PC/89775-4 

Control of catalytic hydrotreating selectivity with ammonia. 

(First quarterly) r = January 1, 1991-March 31, 1991. 

DE910127174/GA 158,136 PC A03/MF A01 
DOE/PC/89776-T2 

Effects of calcium magnesium acetate on the combustion 

of coal-water slurries. Sixth quarterly project report, 1 De- 


cember 1990-28 February 1991. 
DE91012725/GAR 155,195 PC A03/MF A01 


DOE/PC/89777-T3 
Enhanced coal hydrogasification via oxidative pretreatment. 
(Quarterly) technical progress report, December 1, 1990- 
991. 


February 28, 

DE91012792/GAR 155,137 PC A03/MF A01 
DOE/PC/89779-T1 

Comparison of lime and iron oxide for high temperature 

sulfur removal. Technical progress report No. 3, June 1, 


1990-August 31, 1990. 
DE91012904/GAR 155,369 PC A03/MF A01 


DOE/PC/89779-T2 


roup ignition of a cloud of coal 
lo. 10, November 16, 1990-Feb- 


155,196 PC A03/MF A01 


ndence of tar evolution. 
tober 1990-31 December 


155,163 PC A03/MF A01 


DOE/PC/90176-T20 


DE91013005/GAR 
DOE/PC/89779-T3 


Comparison of lime and iron oxide for - temperature 
sulfur —— T December 


155,370 PC A03/MF A01 


— progress report No. 5, 
1, 1990- 1. 
DE91013891/GAR | 155,376 PC A03/MF A01 
DOE/PC/89784-6 
Binding and ca’ 
aluminoatcates, 
beer 288 GAR 
DOE/PC/89789-T2 
Cae of Fee anne chentite te ated ant deme 
ing. Technical progress report for the sixth quarter, Decem- 
ber 1, 1990-February 28, 1. 
DE91012788/GAR 155,199 PC A03/MF A01 
DOE/PC/89793-T3 


Undergraduate research studies ‘am at 
Stitutions of the HBCU fossil pd oa peeled aoeay sw 
= - the Atlanta University iter, Inc. Component, 


January 1, 1990-March 31, 1990. 
DE91012796/GAR 155,202 PC A03/MF A01 
DOE/PC/89796-4 


Storage, transportation, and atomization of CWF for resi- 
dential applications. Quart status report No. 4, July 1, 
1990-September 30, 1990; Annual report, September 27, 


1989-September 30, 1990. 

DE91011300/GAR 155,160 PC A0S/MF A01 
DOE/PC/89807-T3 

Evaluation of a gpm g Lemar tee filter for small com- 

bustor — control. erly report, September-No- 


vember 1 
156,362 PC A03/MF A01 


reduction of NO by transition metal 
_ Progress report, December 


155,361 PC A03/MF A01 


DE9101 1282/GAR 
DOE/PC/89807-T4 
Evaluation of a pcmene go pulse-jet filter for small com- 
bustor particulate control. Project quarterly 
ber 1990-F: 1991. 
DE91012799/GA! 
DOE/PC/89883-16 
Coal li laction process streams characterization and 
pear Quarterly technical progress report, January 1- 


March 1990. 

DE9101 12709/GAR 155,135 PC A0S/MF A01 
DOE/PC/89908-T9 

Engineering design and analysis of advanced physical fine 

coal cleaning techno! Quarterly technical progress 

r No. 6 January-' -March 1991. 
DE91014062/GAR 


DOE/PC/90005-T38 
Liquid phase methanol LaPorte process development unit: 
Modification, operation, and studies. Task 3.8, Cat- 


poisons field demonstration. 
DE91010679/GAR 155,129 PC A04/MF A01 
DOE/PC/90049-T2 


Clean gasoline reformi 


report), 
DE91012795/GAR 
DOE/PC/90096-T1 


Microbial reduction of SO2 and NOx as a means of by- 
product recovery/disposal from regener: processes for 
the desulfurization of flue gas. Technical progress report, 
December 11, 1990-March 11, 1991. 

DE91012712/GAR 155,367 PC A05/MF A01 


DOE/PC/90160-T1 


Advanced ee) concept for CWF burning in small 
combustors: Phase 2. Quarterly technical progress report 
No. 1, 28 September 1990-31 December 1990. 

DE91012787/GAR 155,198 PC A03/MF A01 


DOE/PC/90166-T2 


Pelletizing/reslurrying as a means of distributing and firing 
clean coal. Final quarterly technical progress report No. 2, 
October 1, 1990-December 31, 1990. 

DE91012722/GAR 158,192 PC A0S/MF A01 


DOE/PC/90169-T2 
Coal desulfurization in a rotary kiln combustor. Quarterly 
Oct 31, 1990. 


report No. 3, lober 1-December 

DE91012789/GAR 154, 708 PC A03/MF A01 
DOE/PC/90174-T1 

Development of the selective Coagulation process. First 

—_ — prog! report, Sep 8, 1990-De- 

mber 31, 

DE9101 1 287/GAR 
DOE/PC/90176-T3 

Effect of moderate coal cleani 

organic sulfur. Technical report, 

, 1990. 

DE91010502/GAR 
DOE/PC/90176-T9 

pe rig reburning retrofit: Corrosion evaluation. Technical 

rt, September 1, re 30, 1990. 

D 91010508/GAR 155,358 PC A03/MF A01 
DOE/PC/90176-T17 

Characterzation of —— nitrogen in —_ coals. ——_ 

terly) technical report, 1 ber 1990-28 February 1 

DE91014057/GAR 155, 26 oC A03/MF A011 
eeareshdentianieaiatiprys 


155,126 PC A03/MF A01 


155,227 PC A03/MF A01 


superacid catalyst. (Quarterly 
29, 1 March 29, 1991. 
55, 138 PC A03/MF A01 





155,158 PC A03/MF A01 


on microbial removal of 
tember 1, 1990-Novem- 


155,155 PC A03/MF A01 





Comparison of lime and iron oxide for high 
sulfur removal. Technical progress report No. 4, September 
1, 1990-November 30, 1990. 


of coal-derived synthesis gas to liquid fuels. 
Quarry peer tae report, December 1, 1990-February 28, 
1991 
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DE91014054/GAR 
DOE/PC/90176-T21 


Evaluation of sulfur-reducing microorganisms for nic 
Bg ng technical report, Dece bauaaes, 


Ifurization. 
1990-F 1991. 
DE91014053 aR 155,225 PC A03/MF A01 
DOE/PC/90176-T22 
Combined chemical and microbiological removal of organic 
sulfur from coal. (Quarterly) technical report, December 1, 


1990-F: 28, 1991. 
DE91014052/GAR 155,224 PC A03/MF A01 
DOE/PC/90176-T23 
Effect of moderate coal cleaning on microbial removal of 
— sulfur. Be technical report, December 1, 


1990-F: 

DE91014051 GAR 155,223 PC A03/MF A01 
DOE/PC/90178-T2 

Selective flotation of fossil resin from roe. ta Quar- 

ed report, December 1, 1990-February 28, 

DE91013894/GAR 155,222 PO A03/MF A01 
DOE/PC/90180-T1 


Rheometer for —— the material moduli for granular 


ids. 
DESIOI2ea7/CAR 155,768 PC A03/MF A01 
DOE/PC/90295-T2 
Pyrite surface characterization and control for advanced 
fine coal desulfurization technologies. Second quarterly 
= progress report, December 1, 1990- February 28, 


DE91012723/GAR 155,193 PC A03/MF A01 
DOE/PC/90296-T1 

Structure and thermochemical kinetic studies of ag pyroly- 

sis. Progress report for period ending February 28, 1991. 

DE91011286/GAR 155,157 PC A03/MF A01 
DOE/PC/90304-2 

— .* —- = on coal conversion. Quarterly 


uary-April 199 

D s1b1201S/GAR 155,142 PC A03/MF A01 
DOE/PC/90307-1 

Reactivity of young chars via energetic distribution meas- 

peg ow * erly technical progress report, 15 Septem- 

Decemi 1 ; 

DE91012898/GAR 155,141 PC A03/MF A01 
DOE/PC/90309-2 

Anion-exc! resin-based desulfurization process. Quar- 

-~ J technical progress report, January 1, 1991-March 31, 

991. 


DE91013912/GAR 155,377 PC A03/MF A01 
DOE/PC/90350-1 


DC CICC retrofit magnet preliminary design, protection 
analysis and software development. Quarterly progress 


DES! 91012889/GAR 155,278 PC A03/MF A01 
DOE/PC/90350-2 

DC CICC retrofit magnet preliminary design, protection 

analysis and software development. Quarterly progress 


r . 
DE91012890/GAR 155,279 PC A03/MF A01 
DOE/PC/90751-T11 


Transformations of inorganic coal constituents in combus- 
= ss Quarterly report No. 17, October 1, 1990-De- 


mber 31, 19! 
DE91011311/GAR 155,162 PC A05S/MF A01 
DOE/PC/91274-T4 
PDU-scale testing of microbubble flotation. Technical 
progress report, 13th quarter, September 1, 1989-Novem- 


ber 30, 1989. 
DE91012250/GAR 155,171 PC A03/MF A01 
DOE/PC/91274-TS 
PDU-scale testing of microbubble flotation. Technical 
— report, 12th quarter, June 1, 1989-August 31, 


E91012251/GAR 155,172 PC A03/MF A01 
DOE/PC/91274-T6 

PDU-scale testing of microbubble flotation. Technical 

progress report, 11th quarter, March 1, 1989-May 31, 1989. 

DE91012252/GAR 155,173 PC A03/MF A01 
DOE/PC/91274-T8 

Process Development Unit testing of microbubble flotation. 

Technical progress report, 9th quarter, September 1, 1988- 


November, 30, 1988. 

DE91012254/GAR 155,174 PC A03/MF A01 
DOE/PC/91274-T9 

Process Development Unit testing of microbubble flotation. 

Technical progress report, eighth quarter, June 1, 1988- 


August 31, 1988. 
155,175 PC A03/MF A01 


155,144 PC A03/MF A01 


DE91012255/GAR 
DOE/PC/91274-T10 
Process development unit testing of microbubble flotation. 
Technical progress report, seventh quarter, March 1, 1988- 


May 31, 1988. 

DE91012256/GAR 155,176 PC A03/MF A01 
DOE/PC/91274-T11 

Process development unit — of microbubble flotation. 

bags progress oN for the sixth quarter (December 


1987-February 29, 1 
bE91012957/GAR 155,177 PC A03/MF A01 
DOE/PC/91274-T12 
Process development unit testing of microbubble flotation. 
Technical progress report, fifth quarter, September 1, 1987- 
November 31, 1987. 
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DE91012258/GAR 
DOE/PC/91274-T13 
PDU-scale eine of microbubble flotation. Technical 
p = report, fourth quarter, June 1, 1987-August 31, 


DE91012260/GAR 155,179 PC A03/MF A01 
DOE/PC/91274-T15 

Pilot-scale uate of microbubble flotation. Technical 

tag report for the first and second quarters (Septem- 

17, 1986-March 16, 1987). 

DE91012262/GAR 155,180 PC A03/MF A01 
DOE/PETC/TR-91/4 

Recent advances in flue gas desulfurization technol 

DE91010491/GAR 155,357 PC A06/ FE ot 
DOE/PETC/TR-91/5 

Selection and production of dense-medium solids for the 


Micro-Mag Process. 
DE91011943/GAR 155,165 PC A03/MF A01 
DOE/PETC/TR-91/7 
Steady flow of a fluid-solid mixture between parallel plates. 
DE91013114/GAR 157,055 PC A05S/MF A01 
DOE/S-0084P 
National Energy Strategy. Technical Annex 1, Analysis of 
= to amend the Public Utility Holding Company Act of 


DE91012545/GAR 155,092 PC A04/MF A01 
DOE/S-0086P 

National Energy oe. Technical Annex 2, Integrated 

— supporting the | Energy Strategy: Me’ | 

issumptions and results. 

D §1014088/GAR 
DOE/SF/16518-T1 

Development of a —— collection loss management 

— ha = supplies. Final report, 


jar power 
a 9, 1986-September 30, 1990. 
BIOI2770/GAR 155,277 PC A06/MF A01 


DOE/SF/18014-T1 
Measurements of the ion acoustic decay instability and the 
resultant en! laser tion and enha brems- 
Strahlung in laser-plasma interaction experiments. Final 


moor. 
DE91014250/GAR 157,130 PC A03/MF A01 
DOE/SF/18437-T1 

pay with highly spin polarized HD and D(sub 2). Final 

, October 1, 1989-September 30, 1990. 

DES 1012786/GAR 156,791 PC AOS/MF A01 
DOE/WIPP-89-013-REV.1 

WIPP Project Records Manag Handb Revi 

DE91008623/GAR 156, 855 PC ‘A21/MF "A03 
DOE/WIPP-90-023C 

Volatile — Compound (VOC) Air ee Program 

design for Waste feolation Pilot Plan 

DE91011454/GAR 155, 363 PC A03/MF A01 
DOE/WIPP-90-030C 

—- and construction issues associated with sealing of a 


salt. 
156,857 PC A03/MF A01 


155,178 PC A03/MF A01 





155,310 PC A09/MF A01 





ory in 
D '91011481/GAR 
DOE/WIPP-90-038C 
No-migration variance petition for the Waste Isolation Pilot 


jant. 

DE91011482/GAR 155,505 PC A03/MF A01 
DOE/WIPP-90-040C 

Evolution of hydrol 

a deforming salt 

DE91011428/GAR 
DOE/WIPP-90-055C 

TRASAX ‘90: An integrated transportation emergency re- 

sponse exercise program involving transuranic waste ship- 


ments. 
DE91011457/GAR 156,832 PC A03/MF A01 


DOE/WIPP-91-005-VOL.2 
Resource Conservation and Recovery Act, Part B Permit 
Application. Volume 2, Appendices B1, C1, C2. 
DE91011228/GAR 155,502 PC A21/MF A03 
DOI/DF/MT-91/002 


—. = Natural Gases, January 1, 1917 through De- 
cember 3 
156,727 CP T02 


ic systems and brine geochemistry in 
ium: Data from WIPP brine seeps. 
156,856 PC A03/MF A01 


1990. 
PB91- 307655/GAR 
DOT/FAA/AM-91/5 
Job Task-Competency Linkages for FAA First-Level Super- 


visors. 

AD-A236 695/3/GAR 157,672 PC A03/MF A01 
DOT-FAA/CT-TN90/55 

MLS Mathematical Mode! Validation Study Using Airborne 

MLS Data from Atlantic City International Airport Boeing 

727 Elevation Shadowing Flight Tests. 

N91-24190/1/GAR 154,198 PC A03/MF A01 
DOT/FAA/CT-90/21 

Aircraft Command in aeons Situations (ACES). Phase 


1. Concept. Devel 
AD-A236 890/0/G. R 157,673 PC A07/MF A01 
DOT/FAA/NR-91/5 


Terminal Doppler Weather Radar Tornadic Vortex Signature 


Detection Algorithm. 
PB91-213447/GAR 154,366 PC A03/MF A01 
DOT/FAA/RD-91/2-PT-1 
Airborne Wind Shear Detection and Warning Systems: 
Third — Manufacturers’ and Technologists’ Confer- 
ence, Part 1 


N91-24166/1/GAR 
DOT/FAA/RD-91/2-PT-2 

Airborne Wind Shear Detection and Warning Systems: 

pe “<-> a Manufacturers’ and Technologists’ Confer- 

N91-24140/6/GAR 154,223 PC A20/MF A03 
DOT/FAA/SE-91/1 

National Airspace System. Communications Operational 


Concept NAS-SR-136. 
N91-24185/1/GAR 157,708 PC A04/MF A01 
DOT-HS-807-744 


Changes in Alcohol-Invoived Fatal Crashes Associated with 
Tougher State Alcohol Legislation. 
PB91-213462/GAR 157,703 PC A03/MF A01 


DOT/POPHM-TR/AYD-91-012 
Performance Oriented Paci 
— 25mm Ammunition Packed 
AD-A236 413/1/GAR 

DOT-VNTSC-RSPA-90-1 


Flows of Selected Hazardous ——— by Rai 

PB91-216135/GAR ‘57,690 PC A13/ME A03 
DP-187 

Technological | ition and E 

tending Policy Models in China and Vietna 

PB91-216846/GAR 154, 102° 


DRES-SR-553 
Light-Addressable Potentiometric (LAP) Sensor Assay of 


Newcastle Disease Virus 
AD- A236 998/1 7GAR 156,211 PC A03/MF A01 
DRES-SR-554 


Immunoassay of Mouse Immunoglobulin G by a Light-Ad- 
dressable Potentiometric Sensor. 
AD-A236 613/6/GAR 156,180 PC A03/MF A01 


DRES-553 
Light-Addressable Potentiometric (LAP) Sensor Assay of 


Newcastle Disease Virus 
AD-A236 433/9/GAR 156,208 PC A03/MF A01 
DRES-554 


Immunoassay of Mouse Immunoglobulin G by a Light-Ad- 
dressable Potentiometric Sensor. 
AD-A236 434/7/GAR 156,177 PC A03/MF A01 


DRIC-BR-300555 


Comp Local Velocities of a Ship al 
AD-A236 418/0/GAR 156,971 


DRIC-BR-300632 
nee Nozzle Guide Vane Exit Area Traversing in a Short 


ht Piston Test Facility. 
8/5/GAR 154,733 PC A03/MF A01 


154,230 PC A21/MF A03 


(60) F ye Per Wood 
156,997 PC A01/MF A01 





| Concern: Con- 
"BC E07/MF E07 





a Defined Axis. 
A03/MF A01 


Durai 
AD-A236 5 
DRIC-BR-300696 


Experimental Investigation of the Separated Flow Past 
pnd oo in the RAE 5 Metre Low-Speed Pressurised 


ind Tun 
AD-AZ36 327/ 8/GAR 
DRIC-BR-300701 


Seite 1 din € 


rer U in 
Axis-Symmetric Gravitational Field. 
AD-A236 640/9/GAR 157,657 PC A03/MF A01 


DRIC-BR-300873 


Evolution of a Voltage-Time Model of Thermal Batteries. 
AD-A236 446/1/GA\ 155,069 PC A03/MF A01 


DRIC-BR-301039 


Application of Particle Ima berg rae B tag in a Short 
Duration Transonic Annular Turbine Cascai 
AD-A236 639/1/GAR 154,734 eC A03/MF A01 


DRIC-BR-301645 
—_ and Performance of Advanced Blading for a High- 


peed HP Compressor. 
AD-A236 450/3/GAR 154,732 PC A03/MF A01 
DTH-LFE-RE-90-5 


Tofasestroemning i —— o£ strukturer. (Two 
in fi 


phase flow i 

DE91793011/GAR 156, 687 PC A09/MF A01 
DTH-LV-203 

— of the existing building stock to —_ the passive 


a Final report (approved versio 
Beo1920 3/GAR 155,263 9 PC ‘A07/MF AO1 


saapehane 
Codes DOTRAC Organizational Technical Report Acronym 


AD A237 BOOTS GAR 155,808 PC A99/MF E06 
DTP-91/19 
— planes and multi defi 
senberg and GL(N) algebras. 
DE91012481/GAR 


DTRC/SHD-1340-01 
Effect of Localized Air Emission on the Drag of a Slender 


Surface Craft. 
AD-A237 032/8/GAR 156,977 PC A03/MF A01 
DTRC/SME-CR-22-90 


} age Carbon Bainitic Steels for Heavy Plate Applica- 


AD. ‘A236 859/5/GAR 155,980 PC A04/MF A01 
DU/DC/TR-20 


Use of Silylarsines to Prepare Gallium-Arsenic Com; 
AD-A236 742/3/GAR 154,573 PC A03. 


154,103 PC A03/MF A01 





ity, for an Orbit in an 








of Hei- 
157,278 PC A03/MF A01 
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E-4628 
po meg | aety and Durability of Reusable Space Pro- 


System: 
RoreestrriG 1/GAR 154,804 PC A12/MF A02 
E-5933 
Euler Flow Predictions for 2 Sens Cascade Using a 


High Resolution Wave-Split Sc! 
N91-24107/5/GAR ie 118 PC A03/MF A01 


E-6039 
L sub 1 Finite Element Method for Pure Convection Prob- 


lems. 
N91-24817/9/GAR 156,106 PC A03/MF A01 
E-6079 


Study of Acts Using NASCAP. 
N91 NOT b4504/8/GAR “re 157,630 PC A03/MF A01 
E-6131 


Static Performance Tests of a ee ot STOVL Ej 4 
N91-24201/6/GAR 154, 7: PC A03/MF A01 
E-6142 


Modeling of Crack Bridging in a Unidirectional Metal Matrix 


Com ‘ 

N91-24660/3/GAR 157,194 PC A03/MF A01 
E-6162 

See of Artificial Neural Networks to Composite Ply 


hanics. 
N91-24345/1/GAR 155,946 PC A03/MF A01 
a 
netic Pro; 
NOT DA 127/4/GA 
E-6174 
High Temperature Tension-Compression Fatigue Behavior 


of a Tungsten 
N91-24360/0/GA 155,952 PC A03/MF A01 


e177 


liant Orientation. 
157,068 PC A02/MF A01 





| Interactions of the Space Station Freedom 


Electne Power System. 
N91-24225/5/GAR 158,085 PC A02/MF A01 
E-6179 


poy Aeropropulsion Research with High-Speed Inter- 
i ting. 


a le mpi 
N91-24796/5/GAR 154,876 PC A03/MF A01 
E-6186 


Dual-Cooled Hydrogen-Oxygen Rocket Engine Heat Trans- 


fer Analysis. 
N91-24302/2/GAR 154,799 PC A03/MF A01 
E-6188 


Trouble 3: A Fault emp oar ma Expert System for Space Sta- 


tion Freedom's Power S 
N91-24226/3/GAR 157,666 PC A04/MF A01 
E-6216 


Design of Multihundredwatt Dips for Robotic Space Mis- 


sions. 
N91-24232/1/GAR 154,766 PC A02/MF A01 
E-6232 
Comparison of SMAC, or and Iterative Time-Advancing 


mes for Unsteady F' 
N91-24550/6/GAR 157,079 PC A03/MF A01 
E-6235 
Pressure Control Analysis of ——— ery Systems. 
N91-24460/8/GAR 54,731 A02/MF A01 
E-6239 
Mixing of Multiple Jets with a Confined Subsonic Crossflow. 
Summary of NASA-Supported Experiments and tk 
N91-24202/4/GAR 154,741 PC A03/MF A01 


E-6245 
Comparison of Weibull —— Parameters from Flexure 


and Spin Tests of Brittle Materia 
N91-24593/6/GAR 155, 851 PC A03/MF A01 
E-6248 


omanne of Fiber Effects on Polymer Matrix Composite 


Oxidati 

NO1-24361 /8/GAR 155,953 PC A03/MF A01 
E-6255 

Alpha-Canonical Form Representation of the Open Loop 

Dynamics of the aes Shuttle Main Engine. 

N91-24469/9/GA 157,631 PC A03/MF A01 


E-6256 


Fuel-Rich, Catalytic Reaction Experimental Results. 
N91-24203/2/GAR 154,742 PC A03/MF A01 


E-6262 
In situ Propellant Rocket Engines for MARS Mission Ascent 


Vehicle. 
N91-24305/5/GAR 154,802 PC A02/MF A01 
E-6269 
ditioning for Viscous Flows. 
157,069 PC A03/MF A01 





Time-Derivative P 

N91-24528/2/GAR 
E-6270 

Numerical Study of the Direct Contact Condensation on a 


Horizontal Surface. 

N91-24548/0/GAR 157,077 PC A03/MF A01 
E-6275 

Design Strat for the Use of Vortex Generators to 
Manage Inlet-Engine Distortion Using Computational Fluid 


NOW 24131 /5/GAR 154,131 PC A03/MF A01 
E-6276 


Flow Visualization of a Rocket Injector Spray Using Gelled 
Propellant Simulants. 


N91-24306/3/GAR 
E-6280 
Determination of Alloy Content from Plume Spectral Meas- 


urements. 

N91-24341/0/GAR 154,567 PC A03/MF A01 
E-6283 

os Spray Droplet Size Measurement via Ensemble Diffrac- 


N91-24470/7/GAR 157,496 PC A03/MF A01 
E-6284 

Ground Testing on the Nonvented Fill ane of Orbital 

Propellant Transfer: Results of Initial Test Series. 

N91-24547/2/GAR 157,076 PC A03/MF A01 
E-6286 

NOT 24745/8/GAR 
E-6294 

Balancing Reliability and Cost to CHOOSE the Best Power 


ibsystem. 
N91-24952/4/GAR 154,554 PC A02/MF A01 
E-6297 
Launch Vehicle Performance Uae ees Propeliants. 
N91-24304/8/GAR 801 PC A03/MF A01 
E-6303 
os Analysis muvee epee to the a Apa Develop- 


nergy Flight — 
N91-24549/8/GAR 157,078 Bc A03/MF A01 
E-6304 


Development of a Post-Test Diagnostic System for Rocket 


Engines. 

N91-24787/4/GAR 154,930 PC A03/MF A01 
E-6306 

Increased Heat Transfer to a Cylindrical Leading Edge Due 

to Spanwise Variations in the Freestream Vel 

N91-24359/2/GAR 155,951 PC A03/MF A01 
E-6318 

3-D Navier-Stokes eay of Crossing, Glancing Shocks/ 

Turbulent Bou Layer Interactions. 

N91-24130/7/GA 154,130 PC A03/MF A01 
E-6320 

Carbon Monoxide and Oxygen Combusti “eee 2 A 

Demonstration of MARS In situ = 

N91-24303/0/GAR 54,800 "Soc A03/MF A01 
E-6330 

Sensor Failure Detection and Recovery by Neural Net- 


works. 

N91-24815/3/GAR 154,877 PC A02/MF A01 
ECN-C-90-064 

Acidification research at ECN. Contribution to the Dutch Pri- 


ority Program on Acidification 
DE91778827/GAR 155,378 PC A08/MF A01 


ECN-C-91-005 


Selective catalytic reduction of NO/NO2 with NH3. 
DE91778828/GAR 155,379 PC A03/MF A01 


ECN-C-91-009 


Challenge of drastic CO2 reduction. Opportunities for new 

energy technologies to reduce CO2 emissions in the Neth- 

erlands energy system up to 2020. 

DE91778864/GAR 155,380 PC A04/MF A01 
ECN-C-91-010 

High cycle fatigue testing of glass fiber reinforced polyester 


and welded structural details. 
DE91778829/GAR 155,944 PC AOS/MF A01 
ECN-C-91-012 
Vergelijking van dauwmonsternemers van ECN en KEMA te 
Scha (Comparison of dew samplers of ECN and 
KEMA in Sch rbrug, Netherlands). 
DE91778865/GAR 154,382 PC A03/MF A01 


ECN-C-91-014 
poem iy crmie of solid oxide — — (SOFC). First progress 


1990-January 19! 
Deer r7enra! /GAR 155 891 PC A03/MF A01 


ECN-C-91-015 


Development of a 1 kW internal reforming MCFC stack. 
DE91778830/GAR 155,283 PC A07/MF A01 


ECN-C-91-019 


Data collection on renewables for EC CO2-reduction study. 
The Netherlands DERE subprogramme. 
DE91778875/GAR 155, 381 PC A03/MF A01 


ECN-C-91-021 


CO(sub-2)-verwii ri bij KV- STEG-installaties _uitgerust 

— oe eB (CO2 removal in IGCC 
plants equi with a ~" cleanup system). 

Best 7788 76/GA\ 982 A05/MF A01 


ECN-C-91-024 
Cost-effectiveness analysis of CO2-reduction options. The 


case of the Net 
DE91778877/GAR 155,383 PC A03/MF A01 
ECN-I-91-014 


154,803 PC A03/MF A01 





gr ian Formulation. 
156,104 PC A03/MF A01 








os . 1 ,, ‘ —" 
Redriif hy slo- 


_ \ a ~-) s 
gieen. (Business economical calculation programs for 


energy technologies). 
DE91778823/GAR 155,311 PC AOS/MF A01 
ECN-I-91-016 
Industriele warmte en kracht. Een thermodynamisch reken- 
model. (industrial heat and power. A thermodynamic calcu- 
lations model). 





EGG-M-89532 


DE91778824/GAR 
ECN-I-91-018 

Tijdreek Waarde, h Iheid en en van 

en materialen. (Time series. A computer in to conn 


ban ena sey 2 
bah pny | and prices of materials) 
beet 778825/GA 155000 PC A05/ ME A01 
a anten 
deropsteling. ( 


ramic burner i 
DE91778826/GAR 
ECN-I-91-021 


155,282 PC A04/MF A01 





an optische pyrometrie in de keramische-bran- 
ition of optical pyrometry in the ce- 


154,712 PC A04/MF A01 





of p and veloci- 


on 
HAWT 3 
155,286 PC A03/MF A01 


3 study 
ties on a rota 
DE91778872/GAR 
ECN-I-91-022 
Voorstel voor een aerodynamische testfaciliteit bij ECN 


(Proposal for an test at ECN). 
DE91778873/GAR 155,287 PC A03/MF A01 
ECN-RX-90-077 


Toepassing en fabricage van schuimkeramiek. (Application 

and fabrication of ceramic ‘oam). 

DE91778845/GAR 155,889 PC A03/MF A01 
ECN-RX-91-013 


Long-term processes in a stabilized coal-waste block ex- 


to seawater. 
:91778861/GAR 155,542 PC A03/MF A01 
ECN-RX-91-018 
aaah behaviour and electrical ivi of 
)MnO(sub 3) as a function of Sr-conten 
aay 778862/GAR 155,890 oC A03/MF A01 


ECN-RX-91-019 
Fabrication of - SOFC components at ECN. 
DE91778863/GAR 155,285 PC A03/MF A01 
ECN-RX-91-022 


— voor penne Bey kleine pv-systemen. (Iin- 
a hae small head 1 systems). 
Deoty768 '8/GAR 155,333 PC A03/MF A01 
ECN-RX-91-023 


Computer progr 
mum power point 
DE91778879/GAR 
ECN-RX-91-024 
Equipment for testing of maximum power point trackers 
under variable, 
DE91778880/GAR 155,335 PC A03/MF A01 
ECN-91-001 
Regulations for the 





for the perf luati 
155,334 PC A03/MF A01 


of maxi- 


wind turbines: Tech- 


type-certification of wi 
nical criteria. Preliminary draft of NEN 6096/2, version 1.0, 


26 November 1990. 

DE91778860/GAR 
ECTB-147-21A 

sule (Negative Pressure Glove fag) during the Removal o 

sule (Negative e lemoval o! 

Asbestos-Con 

PB91-212506/GAR PC A03/MF A01 
ECTB-147-22A 

In-Depth Survey Report: Evaluation of a Custom Fabricated 

Negative Air Glove Bag during the Removal of Asbestos- 

eo ity of Mi husetts, Am- 

herst, 

PB91-212647/GAR 155,430 PC A03/MF A01 

EDR-12422 


Small Engine Component Technology (SECT) Study. 
N91-24207/3/GA ARS 154,746 PC A08/MF A01 


EEC/TN-2/90 


pom rye, topes System for Air Traffic Control (ASTA). 
PB91-217901/GAR 157,681 PC E06/MF E06 


EEG-48 
ee — oa flammability and explosion potential of 


DE91013540/GAR 156,881 PC AOS/MF A01 
EGG-ESQ-9565 

Nonradiological liquid-effluent monitoring program: FY 1990 

annual report. 

DE91012763/GAR 155,676 PC A16/MF A02 
EGG-FM-9454 

Report on the Best Available Tech 

treatment of the INEL Central Laundry 


ity (CFA-61 
155,464 PC A03/MF A01 


155,284 PC AOS/MF A01 


155,401 





(BAT) for the 
Respirator Facil- 
7). 
DE91010048/GAR 
EGG-FSP-9628 
a systems interactions for systems code applications 


safety a 
59101 2767/GAR 155,476 PC A11/MF A02 
EGG-FSP-9634 


Gas evolution from 
DE91012807/GAR 


EGG-LLW-9599 
py on Task Force final report. Part 1, Site summary; Part 
Recommendations. 
Beotor 2769/GAR 156,870 PC A05/MF A01 
EGG-M-89532 
——_ kinetics model development for the Advanced 


est Reactor. 
DE91012813/GAR 156,939 PC A03/MF A01 


October 15,1991 OR-49 


156,793 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


EGG-M-90018 


ATR Technical Specification aaa ey 
DE91013209/GAR PC A02/MF AO1 


EGG-M-90051 


Practical experience with software tools to assess and im- 
Prove the quality of existing nuclear analysis and safety 


DE91013219/GAR 
EGG-M-90060 
Fission product behavior during a loss-of-flow/loss-of- 


transient in the ATR. 
E91012728/GAR 156,868 PC A03/MF A01 
EGG-M-90113 


Microbially influenced corrosion of stainless steels in nucle- 


ar er plants. 
DE91013215/GAR 156,011 PC A03/MF A01 
EGG-M-90121 


Genetic manipulation of acidophilic bacteria which are po- 
tentially applicable in coal beneficiation. 
DE91006141/GAR 155,151 PC A03/MF A01 


EGG-M-90195 
Safety considerations in next step fusion design and 


DE91013214/GAR 156,798 PC A03/MF A01 
EGG-M-90205 


Innovative safety ideas for fusion experimental machines. 
DE91012733/GAR 156,789 PC A03/MF A01 


EGG-M-90234 
Is it possible to assure structural integrity and demonstrate 
— of older nuclear piping systems built to ASA 
DE91012820/GAR 156,908 PC A02/MF A01 
EGG-M-90238 
Evidences of trapping in tungsten and implications for 


plasma-facing components. 
DE91012734/GAR 156,790 PC A03/MF A01 
EGG-M-90248 


Advanced Test Reactor Strategic Evaluation Program. 
DE91012809/GAR 156,907 PC A03/MF A01 


EGG-M-90286 
Performance Indicator Program for US Department of 


Energy reactors and facilities. 
DE91013211/GAR 156,842 PC A03/MF A01 
EGG-M-90290 


Mechanisms of bacterial metals removal from solids. 
DE91012808/GAR 155,677 PC A03/MF A01 


EGG-M-90329 
Development of a process model for intelligent control of 


& is metal arc welding. 
155,817 PC A03/MF A01 


156,843 PC A03/MF A01 


E91012810/GAR 
EGG-M-90383 


Parallel algorithm for solving linear equations arising from 
one-dimensional network problems. 
DE91012815/GAR 157,052 PC A03/MF A01 


EGG-M-90391 
Evaluation of nickel-aluminum coatings fabricated with the 


plasma-spray process. 
DE91013208/GAR PC A03/MF A0O1 


EGG-M-90418 
a to justify life extension of older nuclear piping sys- 
tems. 
DE91013220/GAR 156,844 PC A03/MF A01 
EGG-M-90420 
Exploration of a mathematical model for calculating dose 


from internal uranium. 
156,289 PC A03/MF A01 


155,903 


DE91012819/GAR 
yor 


situ vitrification: Application to buried waste. 
DES101281 1/GAR 155,522 PC A03/MF A01 


EGG-M-90471 
Developi 





an gency procedures writers’ guide: A 


case study. 

DE91014091/GAR 156,944 PC A03/MF A01 
EGG-M-90504 

Substructure and electrical resistivity analyses of pure tung- 


sten sheet. 
DE91014098/GAR 156,070 PC A03/MF A01 
EGG-M-90540 


Human side of value engineering. 

DE91012817/GAR 
EGG-M-91022 

—— relational database design and implementation 


a large, distributed computer system. 

Des1012612/GAR 154,920 PC A03/MF A01 
EGG-M-91023 

Software development experiences with a distributed data- 

base in a large, distributed computer system. 

DE91012818/GAR 154,921 PC A03/MF A01 
EGG-M-91045 

Testing frequencies of safety related ag od one valves: 

PSA perspectives vs United States industry cod 
DE91012814/GAR 156,838 PC ‘A03/MF A01 


EGG-M-91067 


Experience in presenting short courses in waste manage- 
ment technologies for secondary science and mathematics 
teachers. 


OR-50 


154,087 PC A03/MF A01 


VOL. 91, No. 20 


DE91012730/GAR 
EGG-M-91071 
Sponge ball cleaning of particulate fouling in enhanced 


tubes. 

DE91012729/GAR 155,074 PC A03/MF A01 
EGG-M-91215 

Wright-Patterson Air Force Base PCB inventory, assess- 

ment, and cleanup project summary. 

DE91012731/GAR 155,719 PC A03/MF A01 
EGG-M-91221 

Accelerated learning approaches for maintenance training. 

DE91012732/GAR 156, PC A03/MF A01 
EGG-MS-8314 

Characterization of vacuum gas atomized Ni3AI powders al- 


loyed with iron and chromium. 
DE91014159/GAR 156,042 PC A03/MF A01 
EGG-MS-9633 


Review of silicon carbide/metal interactions with relevance 


to silicon carbide aid 
DE91012768/GA 155,873 PC A03/MF A01 
EGG-SARE-8609 
Current methods of handling less-than-detectable measure- 
ments and detection limits in statistical analysis of environ- 


mental data. 

DE91012804/GAR 155,720 PC A04/MF A01 
EGG-SSRE-9473 

Advanced Test Reactor risk-based management system in- 


struction manual. Revision 1 

DE91012803/GAR 156,837 PC A04/MF A01 
EGG-WTD-9449 

Thermal processes evaluation for RWMC wastes. 

DE91012805/GAR 55,520 PC A05/MF A01 
EGG-WTD-9553 

Test plan for FY-91 dust control studies. 

DE91012764/GAR 155,475 PC A04/MF A01 
EGG-WTD-9595 

Phase 1: ISOCELL demonstration test performance review. 

DE91012766/GAR 155,516 PC AQ3/MF A01 
EGG-WTD-9596 

gos plan for in situ vitrification engineering-scale test No. 


5E91012770/GAR 155,517 PC A09/MF A02 
EGG-WTD-9597 

Test plan for In situ Vitrification Engineering-Scale Test No. 

6, EG&G Idaho, Inc., Job Number 318230. 

DE91012806/GAR 155,521 PC A09/MF A02 
EGG-10617-1128 

Rubbersheet processing of — soil survey sheets. 

DE91013052/GAR 156,543 PC A03/MF A01 
EGG-10617-1129 

In situ surveys of the United States Department of Energy's 

Rocky Flats Plant, Golden, Colorado. 

DE91013550/GAR 155,485 PC A04/MF A01 
EGG-10617-2083 

Endangered Species Program, Naval Petroleum Reserves 

in California. Annual report, FY 1989. 

DE91013053/GAR 155,726 PC A04/MF A01 
EGG-10617-2089 

Biological assessment of the effects of activities conducted 

at Camp Roberts Army National Guard training site, Monte- 

rey and San Luis Obispo Counties, California, on the en- 

dangered san joaquin kit fox, Vulpes macrotis mutica. 

DE91014121/GAR 156,736 PC A0O5/MF A01 
EGG-10617-2097 

Electrical and photomechanical effects of plastic deforma- 


tion of mercuric iodide. 
155,054 PC A03/MF A01 


155,514 PC A03/MF A01 


DE91013108/GAR 
EMO-1035 


Reconstruction of dose equivalent to the public on Universi- 
ty < California, Davis, property from the (60)Co Irradiator 


Facility. 

DE91012718/GAR 156,288 PC A04/MF A01 
EMO-1036 

Archaeological data recovery investigations at CA-SBa-993 

Vandenburg Air Force Base, California. 

DE91013704/GAR 154,399 PC A09/MF A02 
ENEA-RT-FARE-89-07 


Spettroscopia a deflessione fototermica per la determina- 
zione della densita’ degli stati nella banda proibita dei semi- 
conduttori amorfi per celle fotovoltaiche. (Photothermal de- 
flection spectroscopy for solar cell amorphous semiconduc- 
tor energy gap states sensitivity determination). 
DE91769485/GAR 155,332 PC A03/MF A01 
ENEA-RT-INN-90-04 
Simulazione numerica mediante il codice ABAQUS (vers. 
4.7.1) di un caso di estrusione assialsimmetrica inversa in 
una billetta cilindrica in lega di alluminio. (Axial-symmetric 
inverse extrusion of cylindrical aluminium alloy billet: 
ABAQUS (version 4.7.1.) numerical simulation). 
DE91769506/GAR 156,044 PC A03/MF A01 
ENEA-RTI-STUDI-STRAT-90-01 
Rapporto energia 1989: Domanda e offerta di energia in 
Italia e nel mondo. (1989 Energy Report: Energy supply and 
demand in Italy and in the world). 
DE91790766/GAR 155,314 PC A09/MF A02 
ENEL-CRTN-T6-90-06 
Riduzione cataiitica selettiva degli NOx nei fumi emessi 
dalle centrali terr catalytic reduction 
of flue gas nitrogen oxides). 





DE91790767/GAR 
EP-MAT-RA-1989 

Rapport d’Activite: Mathematiques. (1989 progress report: 

Mathematics). 

DE91736322/GAR 157,470 PC A03/MF A01 
EPA/DF/DK-91/089 

Information Systems Inventory, (PC Version) (for Microcom- 

Pas1-407556/GAR 155,750 CP DO2 
EPA/DF/DK-91/089A 

— Systems Inventory (ISI), PC Version. User's 

PB91-1 72957/GAR 155,744 PC A04/MF A01 
EPA/DF/DK-91/091 

Information Systems Inventory, (Macintosh Version) (for 


Microcomputers). 

PB91-507566/GAR 155,751 CP DO2 
EPA/DF/DK-91/091A 

Information Systems Inventory (ISI), Macintosh Version. 


User’s Guide. 
155,745 PC A03/MF A01 


155,388 PC A03/MF A01 


PB91-175950/GAR 
EPA/ROD/RO02-90/ 102 
Superfund Record of Decision (EPA Region 2): Woodland 
Township Route 72 and Route 532 Dump Sites, Burlington 
County, Chatsworth, NJ. (First Remedial Action), May 1990. 
PB91-921426/GAR 155,626 PC A06/MF A02 
EPA/ROD/R02-90/ 106 
Superfund Record of Decision (EPA Region 2): Lone Pine 
Landfill, Freehold Township, essen County, NJ. 
(Second Remedial “eres —— 1990. 
PB91-921430/GAR 155, 630 PC AO5/MF A01 
EPA/ROD/R02-90/ 108 
Superfund Record of Decision (EPA R 
DeLisa Landfill Site, Monmouth County, 
Action), September 1990 
PB91-921429/GAR 
EPA/ROD/RO02-90/115 


Superfund Record of Decision (EPA Region 2): Myers Prop- 
erty, Franklin Township, NJ. (First Remedial Action), Sep- 


tember 1990. 
155,628 PC A06/MF A02 


ion 2): M and T 
J. (First Remedial 


155,629 PC A03/MF A01 


PB91-921428/GAR 
EPA/ROD/RO02-90/121 

Superfund Record of Decision (EPA Region 2): Hooker 

Chemical/Ruco Polymer Site, Hicksville, NY. (First Remedi- 

al Action), September 1990. 

PB91-921427/GAR PC A07/MF A02 
EPA/ROD/RO02-90/ 126 


Superfund Record of Decision (EPA Region 2): Montclair/ 
West Orange Radium Site, Essex County, NJ. (Second Re- 


medial Action), June 1990. 
155,631 PC A04/MF A01 


155,627 


PB91-921431/GAR 
EPA/ROD/R04-90/073 

Superfund Record of Decision (EPA Region 4): National 

Starch and Chemical Corporation Site, Salisbury, NC. 

(Second Remedial Action), September 1990. 

PB91-921446/GAR 155,632 PC A08/MF A02 
EPA/ROD/R04-90/074 


Superfund Record of Decision (EPA Region 4): SCRDI Bluff 
Road Site, Columbia, Richland County, SC. (First Remedial 


Action), September 1990. 
PB91-921447/GAR 155,633 PC A06/MF A02 
EPA/ROD/RO05-90/ 128 


Superfund Record of Decision (EPA Region 5): Fisher-Calo 

Chem, Kingsbury, IN. (First Remedial Action), August 1990. 

PB91-921451/GAR 155,634 PC A05/MF A01 
EPA/ROD/RO05-90/130 

Superfund Record of Decision (EPA Region 5): Wheeler Pit 

Site, La Prairie Township, WI. (First Remedial Action), Sep- 

tember 1990. 

PB91-921452/GAR 155,635 PC A05/MF A01 
EPA/ROD/R05-90/ 132 

Superfund Record of Decision (EPA Region 5): Pristine, 

Inc., Reading, OH. (First Remedial Action), March 1990. 


(Amendment). 
PB91-921453/GAR 155,636 PC A03/MF A01 
EPA/ROD/R05-90/ 133 


Superfund Record of Decision (EPA Region 5): K and L 
Landfill, Kalamazoo, Ml. (First Remedial Action), September 


1990. 

PB91-921454/GAR 155,637 PC A02/MF A01 
EPA/ROD/RO05-90/ 135 

Superfund Record of Decision (EPA Region 5): Ott/Story/ 

Cordova Chemical Site, North Muskegon, MI. (Second Re- 

medial Action), September 1990. 

PB91-921455/GAR 155,638 PC A05/MF A02 
EPA/ROD/R05-90/ 136 

Superfund Record of Decision (EPA Region 5): Naval In- 

dustrial Reserve a Plant, Fridley, MN. (First Reme- 

dial Action), — 990. 

PB91-921456/ 
EPA/ROD/R05-90/ 138 


Superfund Record of Decision (EPA —— 5): National 
Presto Industries, Eau Claire, WI. (First Remedial Action), 


158,639 PC A04/MF A01 


— 1990. 
PB91-921457/GAR 155,640 PC A0S/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


EPA/ROD/R05-90/139 
Superfund Record of Decision (EPA R 
River/Interlake/Duluth Sg Site, Duluth, M 
Action), September 1990. 
PB91-921458/GAR 

EPA/ROD/R05-90/ 140 
Superfund Record of Decision (EPA Region 5): hn ag Water 
Supply, Clare County, MI. (First Remedial Action), August 


PBT. 921459/GAR 155,642 PC A03/MF A01 
EPA/ROD/RO05-90/141 

Superfund Record of Decision (EPA Region 5): University 

of a Rosemount — Center, MN. (First Re- 


ction), June 1 
PagT-921460/GAR 155,643 PC A07/MF A02 
EPA/ROD/RO05-90/ 142 
Superfund Record of Decision (EPA nour 5): Moss-Amer- 
ican Kerr-McGee Oil Site, Milwaukee, WI. (First Remedial 


lember 1 
155,644 PC A06/MF A02 


5): St. Louis 
oo Remedial 


155,641 PC A04/MF A01 


Action), Sept 
PB91-921461/GAR 
EPA/ROD/RO05-90/ 143 


Superfund Record of Decision (EPA Region 5): ingfie 
Township Dump bag _—— County. aie Peat Ron oeial 


Action), September 1990. 
PB91-921462/GAR 155,645 PC A07/MF A02 
EPA/ROD/RO05-90/ 144 


Superfund Record of Decision County. Ma 2 

Landfill, Metamora, 

Action), September 

PB91-921463/GAR 

EPA/ROD/RO05-90/ 148 
Superfund Record of Decision (EPA yy ion 5): Hunts Dis- 
posal Landfill Site, Town of Caledonia, WI. (First Remedial 


Action), September 1990. 
PB91-921464/GAR 155,647 PC A0S/MF A01 


EPA/ROD/RO05-90/149 


Superfund Record of Decision (EPA Region 5): Union 
Scrap Iron Metal, po mane ds eee Minneapolis, MN. (First 


Remedial Action), March 1990. 
PB91-921465/GAR 155,648 PC A03/MF A01 
EPA/ROD/R05-90/ 150 
Superfund Record of Decision (EPA ey ro 5): Bofors- 
Nobel Site, Muskegon, MI. (First Remedial Action), Septem- 
ber 1990. 


PB91-921466/GAR 155,649 PC AQS/MF A01 
EPA/ROD/R06-90/055 


Superfund Record of Decision —_* ion 6): Jacksonville 
Municipal Landfill Superfund Site, AR. (First Remedial 


ction), September 1990. 
PB91-921467/GAR 155,650 PC A09/MF A02 
EPA/ROD/RO06-90/057 
Seats Record of Decision (EPA ee oN 6): conn 
Wood P’ ——e Company, baerwag = 


(First ae nm September 1990. 
PB91-9214 155,651 PC AO5/MF A01 


EPA/ROD/ sanenehe 


Superfund Record of Decision (EPA Region 6): Tinker AFB 
(Soldier Creek/Bidg. 3001), OK. (First Remedial Action), 


a 1990. 
PB91-921470/GAR 155,652 PC A08/MF A02 
EPA/ROD/R07-90/033 
Superfund Record of Decision (EPA Region 7): Northwest- 
ern States Portland Cement Company Site, Mason City, IA. 
(First —— Action), June 1990. 
PB91-921471/GAR 155,653 PC A03/MF A01 
EPA/ROD/R07-90/034 
Superfund Record of Decision (EPA Region 7): og 
Ground Water Contamination (East Industrial Park), NE 
(First Remedial Action), September 1990. 
PB91-921472/GAR 155,654 PC A06/MF A02 
EPA/ROD/RO07-90/038 
Superfund Record of Decision (EPA Region 7): Missouri 
Electric Works Site, Cape Girardeau, MO. (First Remedial 


Action), September 1990. 
PB91-921476/GAR 155,655 PC A05/MF A02 
EPA/ROD/R07-90/039 
Superfund Record of Decision (EPA Region 7): Waverly 
Ground Water Contamination Site, Waverly, NE. (First Re- 
medial Action), September 1990. 
PB91-921477/GA\ 155,656 PC A03/MF A01 
EPA/ROD/RO08-90/031 
Superfund Record of Decision _— a 8): Sand Creek 
Site, Cc City, (Second Remedial 
), September 1990. 


PBT. hot 490/GAR 155,657 PC A05/MF A01 
EPA/ROD/R08-90/032 

Superfund Record of Decision (EPA Region 8): Ogden De- 

fense Depot (Operable Unit 2), Weber inty, Ogden, UT. 

(First Remedial Action), or 1990. 

PB91-921480/GAR 155,658 PC A04/MF A01 
EPA/ROD/R08-90/033 

Superfund Record of Decision (EPA — 8): Mystery 

Bridge at Highway 20, Natrona County, WY. (First Remedial 

Action), September 1990. 

PB91-921481/GAR 155,659 PC A06/MF A02 
EPA/ROD/RO08-90/034 

Superfund Record of Decision (EPA oar 8): Monticello 

Mill Lig 4 - - Juan County, UT. (First Remedial 


Action), A 
PB91-9214! DIGAR 155,660 PC A0S/MF A01 


ion >. Metamora 
‘Second Remedial 


155,646 PC A04/MF A01 





EPA/ROD/R08-90/035 
pom ares Record of Decision (EPA ~~ 8): Martin Mari- 
Group Site, Waterton, CO. (First Remedial 


Action), September 1990. 

PB91-921483/GAR 155,661 PC A08/MF A02 
EPA/ROD/R08-90/036 

Superfund Record of Decision (EPA R 8): R 

Mountain Arsenal ae Unit S co. (decond Remedk — 

al Action), F 1990. 

PB91-921484/GAI 155,662 PC A04/MF A01 
EPA/ROD/R08-90/038 

Soe Set See (EPA Region 8): Bau 

Mountain Arsenal (Operable Unit . CO hid Fi 

Action), F 990. 

PBO1921485/CAR 155,663 PC A0S/MF A01 
EPA/ROD/RO08-90/040 

Superfund Record of Decision (EPA Region . Rocky 

Mountain Arsenal (Operable Unit 20), CO. (Fifth Remedial 


Action), March 1990. 
PB91-921486/GAR 155,664 PC A04/MF A01 
EPA/ROD/RO08-90/043 
Superfund Record of Decision ed Region 8): Rocky Flats 
Plant (DOE), eg Jefferson County, CO. (First Remedi- 
al Action), January 1 
PB91-921487/GAR 155,665 PC A19/MF A04 
EPA/ROD/R08-90/044 
Superfund Record of Decision (EPA Region 8): Sharon 
Steel (Midvale Tailings), Midvale, UT. (First Remedial 
Action), September 1990. 
PB91-921488/GAR 155,666 PC A06/MF A02 
EPA/ROD/RO09-90/047 
Superfund Record of Decision (EPA Region 9): J. H. Baxter 
Superfund Site, Weed, CA. (First Remedial Action), Sep- 


tember 1990. 

PB91-921489/GAR 155,667 PC A10/MF A03 
EPA/ROD/R09-90/048 

Superfund Record of Decision (EPA Region 9): Stringfellow 

Hazardous Waste Site, Riverside County, CA. (Fourth Re- 

medial Action), — 990. 

PB91-921490/GA 155,668 PC A03/MF A01 
EPA/ROD/R10-90/024 

Superfund Record of Decision (EPA Region 10): FMC Pes- 

beet Mp meal Facility, Yakima, WA. (First Remedial 

tem ‘ 

PB91-921494/GAR 155,669 PC A04/MF A01 
EPA/SW/DK-91/093A 

poy oom Toxic Emission Factor Data Base Manage- 


ment System. User’s Manual. 
PB91-205021/GAR 155,400 PC A04/MF A01 
EPA/340/1-90/010 


Regulatory on Inspection Manual for Nonmetallic Mineral 


Processing Plants. 
PB91-216168/GAR 155,407 PC A10/MF A03 
EPA/450/2-89/018 

Crosswalk/Air Toxic Emission Factor Data Base Manage- 


ment System. User’s Manual. 
PB91-205021/GAR 155,400 PC A04/MF A01 


EPA/450/4-90/015 
Protocol Bove the Field _—— of Emission Concentrations 


from Stat Sources. 
PRO 216184 GAR 155,409 PC A03/MF A01 
EPA/460/4-01/014 


di for the Prep of Emission Inventories for 
cones Monoxide and Precursors of Ozone. Volume 2. 
Emission Invent Requirements for Photochemical Air 


Quality Simulation Models. 
155,408 PC A11/MF A03 





PBST -216176/GAR 
EPA/460/3-91/01 
Report to Congress on Railroad Emissions: A Study Based 


On Existing Data. 

PB91-216150/GAR 155,406 PC A06/MF A02 
EPA/540/2-90/018 

Guide to Pump and Treat Groundwater Remediation Tech- 


nology. 

PB91-921356/GAR 155,713 PC A02/MF A01 
EPA/540/A5-89/011 

Chemfix Technologies, Inc. Solidification/Stabilization Proc- 


ess. Application Analysis Report. 
PB91-187054/GAR 155,570 PC A03/MF A01 


EPA/540/FS-91/138 


EPA Pesticide Fact Sheet No. = Uniconazole-P. 
PB91-213777/GAR 155,460 PC A02/MF A01 


EPA/540/G-89/007 
Guidance on Preparing Superfund Decision Documents: 
The Proposed Plan, The Record of Decision, Explanation of 
= Differences, The Record of Decision Amend- 
Paot-921 265/GAR 155,613 PC A10/MF A03 
EPA/540/X-91/002 
Risk Assessment in Superfund: A Primer. First Edition, Sep- 


tember 1990. 

PB91-214197/GAR 155,585 PC AO5/MF A01 
EPA/560/4-91/013 

Evaluation of the Asbest 

Act (AHERA). 

PEON 216108/GAR 


EPA/600/2-91/024 
Hospital Pollution Prevention Case Study. 








Hazard Emergency Resp 
155,411 PC A18/MF A04 


EPA/600/8-90/046 
PB91-216440/GAR 155,607 PC AQ4/MF A01 
EPA/600/2-91/025 


Landfill Leachate Clogging of Geotextile (and Soil) Fi 
PB91-213660/GAR 155,577 PC AOB/ME A A02 


EPA/600/2-91/027 
Microbial ition of Alkyibenzenes under Sulfate-Re- 
Conditions. 


ducing and 
PB91-212324/GAR 155,696 PC A04/MF A01 
EPA/600/2-91/028 


AHERA Clearance at Twenty 
PB91-217398/GAR 


EPA/600/2-91/030 

— Minimization Opportunity Assessment: Naval Under- 

Warfare Engineering Station, ‘thee e 

PBgi -216457/GAR PC A09/MF A02 
EPA/600/2-91/033 

Swellit ee ge of Soil Organic Matter and Their Rela- 
tion to of Non-lonic Organic 

PB91 -217406/GAR 155,609 PC A07/MF A02 
EPA/600/2-91/034 

—_ ag one for the Mathematical Mode! LT3VS! Denitrifi- 


in Non Laboratory 
PHOT 216515/GAR 155,708 PC SAME A03 
EPA/600/2-91/036 


Effect of Bromid 

Drinking Water. 

PB91-217919/GAR 
EPA/600/3-91/031 


Abatement Sites. 
155,414 PC A04/MF A01 


by 


on Chlorination Byproducts in Finished 


155,709 PC A08/MF A02 





Sequestering Carbon in Soils: A Workshop e 
ey for Mitigating Global Climate Change. Held in Cor- 
bine ote February 26-28, 1990. 
PBOTot /GAR 156,773 PC A0S/MF A02 
EPA/600/3-91/041 
Field Calibration | Soil Core Mi 





errestrial E 
PB91-216366/GA\ 
EPA/600/3-91/042 


Novel Methods for Tracking ‘Agrobacterium Radiobacter’ 
k84 and Plasmid-Borne Genes ™ ricultural Ecosystems. 
PB91-216374/GAR }220 PC A06/MF A02 


EPA/600/3-91/044 
Current and Devel 


Gas 
pit fers 21 523/GAR 
EPA/600/3-91/045 
FATE: The Environmental Fate Constants Information 


System 
155,746 PC A03/MF A01 


156,219 PC A0S/MF A01 
eos gem Technologies for Quanti- 
"155,412 PC A08/MF A02 


lem Database. 
PB91-216192/GAR 
EPA/600/4-91/014 





D Methods Investigatio' 
PB91-217380/GAR 156665. "PC AO5S/MF A01 
EPA/600/8-89/012 
| Effects D 
155,454 


it for Chioral. 
PC A05/MF A01 





Health and Envirc 

PB91-216481/GAR 
EPA/600/8-89/021 

Health and Envirc 


trile. 

PB91-213678/GAR 
EPA/600/8-89/027 

Health and Environmental Effects Document for Benzoic 


Acid. 

PB91-213686/GAR 155,439 PC A06/MF A02 
EPA/600/8-89/050 

Health and Environmental Effects Document for 4-Amino- 


fo ine. 
PB91-216333/GAR 155,448 PC A04/MF A01 
EPA/600/8-89/051 

Health and Environmental Effects Document for 1,3-Butadi- 


ene. 
PB91-216341/GAR 155,449 PC AOS/MF A01 


EPA/600/8-89/ 104 
Health and Environmental Effects Document for Acetophe- 


none. 

PB91-216358/GAR 155,450 PC A04/MF A01 
EPA/600/8-90/021 

Health and Environmental Effects Document for Cacodylic 


Acid. 
PB91-216473/GAR 155,453 PC A06/MF A02 
EPA/600/8-90/025 
Health and Envirc 


form. 
PB91-216424/GAR 
EPA/600/8-90/031 


Health and Environmental Effects Document for 1-Butanol. 
PB91-216465/GAR 155,452 PC A06/MF A02 


EPA/600/8-90/033 
Health and Envirc 
cohol. 
PB91-213694/GAR 

EPA/600/8-90/046 
Measurement of Hydraulic Conductivity Distributions: A 
Manual of ice. 

PB91-211938/GAR 156,663 PC A04/MF A01 


October 15, 1991 OR-51 


| Effects D 
155,438 





it for Adiponi- 
PC A04/MF A01 


| Effects Di it for Bromo- 


155,451 PC A06/MF A02 





| Effects D t for Benzyl Al- 
155,440 PC A06/MF A02 








NTIS ORDER/REPORT NUMBER INDEX 


EPA/600/8-91/016 
Health and Environmental Effects Document for Bromoch- 


loromet . 
PB91-213702/GAR 155,441 PC A05S/MF A02 
EPA/600/8-91/046 


Feasibility and Approach for M 
Florida. Florida Radon Research 
PB91-217372/GAR 


EPA/600/8-91/047 
UTAB Users Manual. Microcomputer Version. First Edition, 


1991. 
PB91-216416/GAR 155,748 PC A04/MF A01 
EPA/600/8-91/048 


— YMT-6 UV-B Modulation System. Manual of Oper- 


PBO1-216432/GAR 154,255 PC A04/MF A01 
EPA/600/D-91/122 
a |ACP Samples and Construction of a Centralized 


itabase. 
PB91-213546/GAR 155,402 PC A03/MF A01 
EPA/600/D-91/124 


Hyd rh Conti 


ing Raton Potentials in 
‘ogram 
155,494 PC A03/MF A01 





Monitoring Systems for Hazardous 
Waste Incinerator Emissions Measurement. 
PB91-213561/GAR 155,403 PC A03/MF A01 

EPA/600/D-91/125 
EPA’s Indoor Air Quality and Work Environment Survey: 
a of Employees’ Self-Reported — Symp- 

ms ect Indoor Air —_ Measureme: 
Eoty 313579/GAR 155,437 PC A03/MF A01 


EPA/600/D-91/127 
— Expression of TGFbeta Isoforms in Normal and Re- 


Acid-Treated Embryos. 
PB01-213595/GAR 156,152 PC A02/MF A01 
EPA/600/D-91/128 


Evaluation of High Volume Particle Sampling and Sample 
pine —— for Ambient Urban Air Mutagenicity De- 


PB91-213603/GAR 155,404 PC A02/MF A01 
EPA/600/D-91/129 

Choices in Monitoring Wetlands. 

PB91-216200/GAR 
EPA/600/D-91/130 

Aseptic Sampling of Unconsolidated Heaving Soils in Satu- 


rated Zones. 

PB91-216218/GAR 155,747 PC A03/MF A01 
EPA/600/D-91/131 

Photochemical Fate of Agrochemicals in Natural Waters. 

PB91-216226/GAR 155,703 PC A03/MF A01 
EPA/600/D-91/132 

Study Design to Investigate and Simulate rochemical 

Movement and Fate in Groundwater Recharge (Chapter 8). 

PB91-216234/GAR 155,704 A03/MF A01 
EPA/600/J-90/526 

Regulation of Postnatal beta- met mein Receptor/Adeny- 

late Cyclase Development by Prenatal Agonist Stimulation 

and Steroids: Alterations in Rat Kidney and Lung after Ex- 

posure to Terbutaline or Dexamethasone. 

PB91-213496/GAR 156,231 PC A03/MF A01 
EPA/600/J-90/527 

Characterization of Normal Human sae Lymphocytes and 

Interleukin-2-Induced Lung T Cell Li 

156, 194 PC A03/MF A01 


155,702 PC A03/MF A01 


PB91-213504/GAR 
EPA/600/J-90/528 
Approximation of Surfaces in Quantitative 3-D Reconstruc- 


tions. 

PB91-213512/GAR 156,238 PC A03/MF A01 
EPA/600/J-90/529 

Spatial Distribution of Collagen and Elastin Fibers in the 


Lungs. 

PB91-213520/GAR 156,146 PC A03/MF A01 
EPA/600/J-90/530 

M it of Bc ies Using a Digitizer Tablet. 

PB91-213538/GAR 154,932 PC A03/MF A01 
EPA/600/J-90/531 

Total Human Exposure: Basic Concepts, EPA Field Studies, 

leeds. 


and Future Research N 
PB91-216242/GAR 155,447 PC A03/MF A01 
EPA/600/J-90/532 


pain Ay eens | of Substrates for Walleye Egg Develop- 
the Lower Fox River, Wisconsin. 
PS91-216259/GA R 154,314 PC A02/MF A01 


EPA/600/J-91/077 
Bilateral Wastewater Land Treatment Research by China 


PB91-216267/GAR 155,705 PC A02/MF A01 
EPA/600/J-91/130 


Behaviour of Metals in Municipal Sludge Incinerators. 
PB91-213611/GAR 155,405 PC A03/MF A01 


EPA/600/J-91/131 


pongo rd Effect of 1,2,3-Trichloropropane after Suba- 
ind Subchronic Exposure i in Rats. 
Pao 213629/GAR 156,310 PC A03/MF AO1 


EPA/600/J-91/132 


Nuclear and Axonal a of Ca(2+ —_ 
nt Protein Kinase Type Gr in Rat Cerebe 


Cortex. 
PB91-213637/GAR 156,195 


OR-52 VOL. 91, No. 20 





PC A02/MF A01 


EPA/600/J-91/133 


In vivo and In vitro Structure-Dosimetry-Activity Relation- 
ships of Substituted Phenols in Developmental Toxicity 


ys. 
PB91-213645/GAR 156,311 PC A02/MF A01 
EPA/600/J-91/134 
Acquisition and Loss of a Neuronal Ca(2+ )/Calmodulin- 
Dependent Protein Kinase during Neuronal Differentiation. 
PB91-213652/GAR 156,196 PC A02/MF A01 
EPA/600/J-91/135 
Large-Scale Natural Gradient Tracer Test in Sand and 
Gravel, Cape Cod, Massachusetts. 1. Experimental Design 
and Observed Tracer Movement. 
PB91-216275/GAR 155,706 PC A03/MF A01 


EPA/600/J-91/136 
Influence of Organic Cosolvents on the Sorption Kinetics of 


Hydrophobic Organic Chemicals. 
PB91-216283/GAR 156,772 PC A02/MF A01 


EPA/600/J-91/137 
Techniques Affecting Precision and Accuracy in Hydrolysis 
Rate Constant Determinations of Volatile Organic Com- 
pounds Using Jeffers’ Zero Headspace Reaction Bulbs. 
PB91-216291/GAR 154,568 PC A03/MF A01 
EPA/600/J-91/138 
CORMIX: An Expert System for my Zone Analysis. 
PB91-216309/GAR 5,707 PC A02/MF A01 
EPA/600/M-91/013 
Toward a Better Understanding of the Complex Geochemi- 
cal Processes Governing Subsurface Contaminant Trans- 


port. 

PB91-216499/GAR 155,749 PC A03/MF A01 
EPA/625/6-86/012 

Handbook: Permit Writer's Guide to Test Burn Data, Haz- 


ardous Waste Incineration. 
PB91-216317/GAR 155,410 PC A13/MF A03 
EPA/910/9-90/025 
Reconnaissance Survey of Chemical Contamination and Bi- 
ological Effects in Southern es Soun 
PB91-211946/GAR 155, 695. PC A07/MF A02 
EPA/9200.3-05 


Flexibility in the FY 1988 Superfund Regional Extramural 


oe Plan. 
91-214155/GAR 155,582 PC A02/MF A01 
EPA/9234.0-02 
CERCLA Compliance with Other — Statutes. 
PB91-214098/GAR 5,579 PC A03/MF A01 
EPA/9234.0-04 
Consideration of RCRA Requirements 
CERCLA Responses at Mining Waste Sites. 
PB91-214205/GAR 155,586 PC AC3/MF A01 
EPA/9285.2-02 
Field Standard Operating errr mg a Decontamina- 
tion of Response Personnel F.S.O.P. N 
PB91-213850/GAR 155, 445 "bc A03/MF A01 


EPA/9285.2-03 
Field ogy Operating Procedures for Air Surveillance 
lo. 8. 


F.S.0.P. Ni 

PB91- 213843/GAR 155,444 PC A03/MF A01 
EPA/9285.2-05 

Field Standard Operating Procedures for Preparation of a 


Site Safety Plan F.S.O.P. No. 9. 
PB91-213835/GAR 155,443 PC A03/MF A01 


EPA/9295.5-01 
Memorandum of Understanding between the Federal Emer- 
gency Management Agency and EPA for the Implementa- 
tion of CERCLA Relocation Activities under P.L. 96.510 
(CERCLA) 9295.5.01. 
PB91-214072/GAR 

EPA/9345.2-02 
Regional Pre-Remedial Program Objectives for FY 89 and 


First Quarter of FY 90. 

PB91-214239/GAR 155,588 PC A03/MF A01 
EPA/9355.0-19 

Interim Guidance on Superfund Selection of Remedy. 

PB91-214940/GAR 155,596 PC A03/MF A01 
EPA/9360.0-15 

Role of Expedited Response Actions under SARA. 

PB91-214221/GAR 155,587 PC A03/MF A01 
EPA/9375.5-03 

Political Subdivision-Lead for R diai Re: 

PB91-214148/GAR 155,581 
ER-17453 

3D Laser Radar Vision Processor System. 

N91-24898/9/GAR 157,100 PC A03/MF A01 
ERA-89-0701 

KEMRAS: Knowledge Elicitation Manual for RA’s. Parts 1 


and 2. 

ERATL-91/61/GAR 154,966 PC$480.00 
ERA-90-0300 

Battery Conference and Exhibition (etn); Conference Pro- 

ceedings. Held in London on October 4, 1990. 

ERATL-91/62/GAR 155,072 PC$130.00 
ERA-90-0390R 

Immunity of Visual Display Units to — _ netic Fields. 

ERATL-91/63/GAR 5,036 PC$55.00 
ERA-90-0391R 

Survey of Methods Used for the Measurement of Shielding 

Effectiveness of Planar Materials. 


in Performing 


155,578 PC A03/MF A01 





sponse. 
PC A02/MF A01 


ERATL-91/64/GAR 
ERA-90-0393R 


EMC Performance of a Computer Terminal. 
ERATL-91/65/GAR 154,869 PC$158.00 


ERA-90-0454R 


Electrical Steels: An Assessment of Magnetic Property 
Data and Measurement Methods. 
ERATL-91/66/GAR 155,041 PC$408.00 


ERA-90-0471 


Digital Signal Processing: Application Opportunities. Confer- 
ence Proceedings. Held in London on October 18, 1990. 
ERATL-91/67/GAR 154,870 PC$130.00 


ERA-90-0539 


Materials for ore Duty Electrical Contacts. 
ERATL-91/68/GA\ 155,025 PC$55.00 


ERA-90-0693R 
Formal Methods for Software Development: Their Signifi- 


cance to Industry. 
154,926 PC$408.00 


155,064 PC$171.00 


ERATL-91/69/GAR 
ERA-90-0701 

Electrical Power Utilisation: How to Achieve System Per- 

formance. Conference Proceedings. Held in London on 


February 26-27, 1991. 
ERATL-91/70/GAR 155,078 PC$168.00 
ERA-91-0001 


Lighting Developments and Applications. Conference Pro- 
ceedings. Held in London on January 16, 1991. 
ERATL-91/71/GAR 154,472 PC$139.00 


ERATL-91/61/GAR 
KEMRAS: Knowledge Elicitation Manual for RA’s. Parts 1 


and 2. 
ERATL-91/61/GAR 154,966 PC$480.00 
ERATL-91/62/GAR 


—-~ Conference and Exhibition “. ” ee Pro- 
eedings. Held in London on October 4, 1 
ERAT: 91/62/GAR vy O72 PC$130.00 


ERATL-91/63/GAR 


Immunity of Visual Display Units to 50Hz Magnetic Fields. 
ERATL-91/63/GAR 155,036 PC$55.00 


ERATL-91/64/GAR 


Survey of Methods Used for the M it of Sh 
Effectiveness of Planar Materials. 
ERATL-91/64/GAR 


ERATL-91/65/GAR 


EMC Performance of a Computer Terminal. 

ERATL-91/65/GAR 54,869 PC$158.00 
ERATL-91/66/GAR 

Electrical Steels: An A it of Magneti 

Data and Measurement Methods. 

ERATL. 91/66/GAR 
ERATL-91/67/GAR 

Digital Signal Processing: Application Opportunities. Confer- 

ence Proceedings. Held in London on October 18, 1990. 

ERATL-91/67/GAR 154,870 PC$130.00 


ERATL-91/68/GAR 


Materials for Heavy Duty Electrical Contacts. 
ERATL-91/68/GAR 158,025 PC$55.00 


ERATL-91/69/GAR 
Formal Methods for Software Development: Their Signifi- 


cance to Industry. 
ERATL-91/69/GAR 154,926 PC$408.00 
ERATL-91/70/GAR 
Electrical Power ee How to Achieve System Per- 
formance. Held in London on 


February 26-27, 1991. 
ERATL-91/70/GAR 155,078 PC$168.00 
ERATL-91/71/GAR 


Lighting Developments and ——. ne Pro- 
ceedings. Held in London on January 16. 
ERATL-91/71/GAR 154 472 PC$139.00 


ESD-TR-88-42 


Distributed Ada Real-Time Kernel (DARK). 
AD-A237 050/0/GAR 154,913 PC A03/MF A01 


ESD-TR-90-143 
LWIR ny aes Infrared Spectral Curves for 30 


Standard Sta 
AD-A236 766/2/GAR 154,322 PC A07/MF A01 
ESD-TR-90-146 


Passive Equalization of W 
AD-A236 813/2/GAR 


ESD-TR-90-223 
Design Space and Design Rules for User Interface Soft- 


ware Architecture. 
AD-A237 049/2/GAR 154,912 PC A04/MF A01 
ESD-TR-91-053 


Unclassified Publications of Lincoln Laboratory, 1 January - 


31 December 1990. Volume 16. 
AD-A236 798/5/GAR 155,807 PC A05S/MF A01 
ESD-TR-91-057 
Logical Implementation of the Automatic Target Recogni- 
tion Working — (ATRWG) 9-Track Tape Format Image 


Storage Format. 
AD-A236 627/6/GAR 154,894 PC A03/MF A01 
ETDE-IT-89-10 


Towards the intelligent plant. 





155,064 PC$171.00 





Property 
155,041 PC$408.00 











Cc ication Systems. 
154,835 PC A04/MF A01 
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DE89793126/GAR 

ETDE-IT-91-28 
| laser ad eccimeri. (Excimer lasers). 

DE91790765/GAR 157,098 PC A0S/MF A01 
ETDE-IT-91-31 

Consideration in GIS insulation coordination. 

DE91790768/GAR 155,082 
ETDE-IT-91-32 

Gas-insulated substations (GIS): Research on diagnostic 


methods. 

DE91790769/GAR 155,038 PC A03/MF A01 
ETDE-IT-91-33 

Gas insulated substation for MV systems: Characteristics of 

/sub 6/ metal-enclosed switchgear. 

DE91790770/GAR 155,083 PC A03/MF A01 
ETDE-IT-91-34 

GAMMA 60: Aerogeneratore a velocita’ variabile ad ampio 

spettro e regolazione di potenza tramite controllo di imbar- 

data. (Gamma 60 variable speed wind turbine: Wide operat- 


156,892 PC A03 


PC A03/MF A01 


nungs- und Industriebau. Schlussbericht. (Development of a 
bearing, easily mouldable building material with very low 
pesnn conductivity for house and industry building. Final 


best) 91785734/GAR 154,482 PC A04/MF A01 
ETDE-MF-1785800 

Energierueckgewinnung mit Standardpumpen aus hochge- 

spannten Fluessigkeiten. Fortschrittsbericht Nr. 6. (Energy 

recovery from high-pressure liquids with standard pumps. 


Progress report no. 

DE91785800/GAR 155,832 PC A03/MF A01 
ETDE-MF-1785801 

Energierueckgewinnung mit Standardpumpen aus hochge- 

spannten Fluessigkeiten. Fortschrittsbericht Nr. 1. (Energy 

ae from —_— liquids with standard pumps. 


ress report no. 
DE 1785801/GAR 155,230 PC A03/MF A01 
ETDE-MF-1785802 
Wirkung statischer Mischer auf die Stroemung, den Waer- 
bergang und den Druckverlust in Rohrwaermeaus- 
1. (Effect of static mixers on flow, heat transition 





nw ] range, yaw power regulation (ENEA/ENEL d 


)). 
DEON e077) GAR 155,288 PC A03/MF A01 
ETDE-IT-91-36 
Conversione di potenza per il —— - -_ di > 
tribuzione a media tensione di a 
variabile ad ampio spettro. (ENEL aly) ee speed 
sys = Power conversion for medium voltage feed 


ing of grid). 
'91790789/GAR 155,289 PC A03/MF A01 

ETDE-IT-91-37 

Effect of process parameters on hardness and toughness 

of EB welds for offshore structures. 

DE91790790/GAR 156,995 PC A03/MF A01 
ETDE-IT-91-38 

| agg of failures and repairs on multiple cell production 

ines. 


DE91790791/GAR 155,812 PC A03/MF A01 
ETDE/JP-MF-1787773 
Geofront keikaku no mondaiten wo saguru. Shutoshite 
jiban(center dot)ganban kogaku no tachiba kara. (Searching 
probimes in geofront project. Mainly from standpoint of 
[= sorew and rock engineering). 
1E91787773/GAR 156,600 PC A03/MF A01 
ETDE-MF-1785477 
Anthropogene Immissionen als Belastungsfaktoren in ter- 
restrischen Oekosystemen und Wege zur Minderung vot 
ae we 4 und 2. T.1: By g os Untersuchun: 
Waldschaeden. 
Bodenchemieche. ‘und “boderbiologieche Gaumaedomem 
Abschlussbericht. (Anthropogenic emissions as stress fac- 
tors in terrestrial ecosystems and ways towards reduction 
of injurious effects. Pt. 1 and 2. Pt.1: Chemical investiga- 
tions of forest damage via the above-ground pathway. Pt.2: 
Soil-chemical and -biological investigations. Final report). 
DE91785477/GAR 155,385 PC A22/MF A03 
ETDE-MF-1785481 
Erhoehung der Faulgasproduktion in kommunalen Klaeran- 
lagen durch Cofermentation von Klaerschlamm und zu- 
saetzlichen Fremdsubstraten. Schlussbericht. (Increase of 
gas production in sludge digestion tanks by addition of for- 
eign substrates. Final report). 
DE91785481/GAR 155,543 PC A08/MF A01 
ETDE-MF-1785493 
RWE pe Geschaeftsbericht 1989/90. (RWE AG annual 


DES1 785496 
DE91785493/GAR 155,114 PC A06/MF A01 
ETDE-MF-1785605 

Kosten-Nutzen-Modell | einer Analage zur Se 
Waerme aus dem heissen imper- 
rn Untergrund mit Anwendungen auf die Bedingun- 
gen im O ingraben. Abschlussbericht. (Cost benefit 
Model | for geothermal HDR Fg» with applications to the 
geothermal conditions in the Upper Rhine Valley. Final 


ek 

DE91785605/GAR 155,252 PC A05S/MF A01 

ETDE-MF-1785610 
Untersuchungen an dem druckaufgeladenen Wirbelschicht- 
dampferz: im Heizkraftwerk der RWTH Aachen. 
Abschlussbericht. (Studies at the pressurized fluidized-bed 
combustor in the cogeneration plant of Aachen University. 


Final report). 
DE91785610/GAR 154,713 PC AOS/MF A01 
ETDE-MF-1785663 


VIK Taetigkeitsbericht 1989/90. (VIK annual report 1989/ 


90). 
5L01785663/GAR 155,312 PC A04/MF A01 
ETDE-MF -1786667 
Weitere zur Mi der Grenzflaechenspan- 
zwischen zwei hellen (transparenten) Fluiden. Absch- 
rang sates (Refinement of techniques for measuring the in- 
Tortectas woh ee tension between two clear (transparent) 


fluids. Final report). 
DE91785667/GAR 156,682 PC A03/MF A01 
ETDE-MF-1785670 


Thermoanalytische Untersuchungen an schweren Erdoel- 

Destillationsrueckstaenden und Bitumen. (Thermoanalytical 

studies on heavy petroleum distillation residues and bitu- 

men). 

DESY 785670/GAR 155,229 PC A08/MF A01 
ETDE-MF-1785734 


Entwicklung eines tragfaehigen, beliebig formbaren Baus- 
toffes mit sehr geringer Waermeleitfaehigkeit fuer den Woh- 











and pressure loss in tube heat exchangers). 

DE91785802/GAR 155,843 PC A07/MF A01 
ETDE-MF-1785803 

Energierueckgewinnung mit Standardpumpen aus hochge- 

spannten Fluessigkeiten. Fortschrittsbericht Nr. 5. (Energy 

recovery from high-pressure liquids with standard pumps. 

Progress report no. 5). 

DE91785803/GAR 155,833 PC A03/MF A01 
ETDE-MF-1785804 


pete ny cae . _ a. er hochge- 
4. (Energy 

recovery ‘from high-pressure liquids with pre pumps. 

Progress report no. 4). 

DE91785804/GAR 155,834 PC A03/MF A01 
ETDE-MF-1785805 

Energierueckgewinnung mit Standardpumpen aus hochge- 

spannten Fluessigkeiten. Fortschrittsbericht Nr. 3. (Energy 

eave from —— liquids with standard pumps. 

Progress report no. 3). 

DE91785805/GAR 155,835 PC A03/MF A01 
ETDE-MF-1785806 

Energierueckgewinnung mit Standardpumpen aus hochge- 

spannten Fluessigkeiten. Fortschrittsbericht Nr. 2. (Energy 

recovery from —— liquids with standard pumps. 

Progress report no. 2) 

DE91785806/GAR 155,836 PC A03/MF A01 
ETDE-MF-1785808 

Analytische Loesung der instationaeren Yom meer 

chung fuer beliebige Randbedingungen bei Beruecksic 

gung innerer Waermequelilen. (Analytic solution of the oats 

tionary temperature field equation for random boundary 

conditions taking inner heat sources into account). 

DE91785808/GAR 157,494 PC A07/MF A01 
ETDE-MF-1728374 

Herstellung untertaegiger horizontaler Kernbohrungen durch 

Ablenkung uebertaegiger Tiefbohrungen. Schlussbericht. 

(Production of underground horizontal core drillings by de- 

flection of under: a deep er Final report). 

DE91788374/GAR 156,683 PC A12/MF A02 
ETDE-MF-1788380 

Retention eines bei der Meh- 

rentoelung von Lagerstaetten durch chemisches Fluten. 

Abschlussbericht. (Retention of an overall system during 

enhanced oil recovery from reservoirs by means of chemi- 


cal bees ebay report). 
156,684 PC A10/MF A02 








DE917883 
ETDE-MF-1788439 

Kloeckner Solar-Heizsystem Astron. System Thermomax. 

Planung und Montage. (Kloeckner solar heating system 

Astron. System —_— — and installation). 

DE91788439/GAR 155,260 PC A04/MF A01 
ETDE-MF-1788601 

Moderne Zentralheizungstechnik. Ein Handbuch des Hes- 

sischen Ministeriums fuer Wirtschaft und Technologie. 

(Modern central heating systems. A handbook of the Hes- 

sian Ministry of Economics and Technology). 

DE91788601/GAR 155,261 PC A03/MF A01 
ETDE-MF-1788607 

Pilotaniage ‘Zeolith- -Adsorptions-Kaeltemaschine mit Nutz- 

waermeerzeugung’ fuer die Versandschlachterei_ Steine- 

mann, Steinfeld ( (Pilot 

plant ‘Zeolite adsorption cooling ‘device with upgrading of 

heat’ for the abattoir Steinemann in Steinfeld (Lower 

Saxony). Final report). 

DE91788607/GAR PC A05/MF A01 
ETDE-MF-9761938 

ll recupero dei materiali nella _ conceria delle pelli con 

ocessi di Ie a . Valutazioni energe- 
— (Membrane separation processes for materials recov- 
in a tannery. Energy audit). 

D 89761938/GAR 156,018 PC AO5/MF A01 
ETN-91-99106 

Missing Boundary Conditions with Unsteady Incompressible 

Navier-Stokes Flows. 

N91-24526/6/GAR 157,067 PC A03/MF A01 
ETN-91-99227 

Cyclical Games with Prohibitions. 

N91-24836/9/GAR 
ETN-91-99230 

Equations Inf-Convolutives et Conjugaisons de Moreau- 

Fenchel (Infimal Convoiution Equations Solved Using 

Moreau-Fenchel’s Conjugation Method). 





154,471 





156,110 PC A03/MF A01 


FACE-89-36 


N91-24820/3/GAR 
ETN-91-99282 

Le Controle Non D if des Str Composites P. 

Tomographie a Rayons X (Nondestructive Testing of Com. 


posite Structures by X ray ea 
N91-24347/7/GAR 155,948 PC A02/MF A01 


ETN-91-99288 
Etude de la Depose d’UN once ie 
drin _————— (Examination of the of a High 
ire Placed on Mandrel). 
NO1-24948/5/GAR 155,949 PC A03/MF A01 
ETN-91-99296 
Plasma Torches at Blast Furnace: Four Years of Industrial 
Experience in France. 
N91-24901/1/GAR 157,134 PC A03/MF A01 
ETS-RR-91-32-ONR 
Toward a Test Theory for assessing Student Understand- 
ing. 
AB-A236 348/9/GAR 154,392 PC A03/MF A01 
EUR-11268 


156,108 PC A03/MF A01 





fuel. 
156,853 PC A10/MF A02 


Direct disposal of 

DE88012623/GAR 
F88-06-102A 

Fluid Quantity G 

N91 "24566/S/Gan 
FACE-89-17 

Fatal Accident or and Lea (FACE) 

Report: Electrical For 

a Guy Wire Contacts 1 13,200-Volt Power une, October 

PB91-212878/GAR 156,268 PC A02/MF A01 
FACE-89-18 

Fatal Accident Ci 


155,773 PC A11/MF A02 








Attempt Fi fs ieee 7 17, 1908. 

PB91-21 pase/GAR 156,266 PC A02/MF A01 
FACE-89-19 

Fatal Accident Circumstances and Epi (FACE) 

Report: renee y Seay Mechanic see ig While Touch- 

ing lower Cord, December 2: 

PB91-21 Joan 10.267 Re, A02/MF A01 
FACE-89-20 


Fatal Ses ee Circumstances and Epidemiology (FACE) 

R truction Worker Dies in 36-Foot Fail at Con- 

struction Site, January 18, 1989. 

PB91-212779/GAR 
FACE-89-21 


Fatal Accident Circumstances and einen! (FACE) 
Report: Cement Finisher Dies After 160-Foot Fall from 


Scaffold, December 19, 1988 
PB91-212811/GAR 156,262 PC A02/MF A01 


FACE-89-25 
Se Accident Circumstances and 
eport: Sheet Metal Mechanic Dies 
a trough a Roof Opening, December 20, 1 
Pete 38/GAR 156,259 PC A02/MF A01 





156,261 PC A02/MF A01 


“Folowng a 2 (FACE) 
‘ollowing a 22-Foot 





Epidemiology (FACE) 
Lineman EI While Upgrading 
a Power Distribution System, March 6, 1989. 
PB91-212746/GAR 156,260 PC A02/MF A01 
FACE-89-29 
Fatal Accident Circumstances and Epidemiology —_ 
Report: Caulking Mechanic Dies in Fall When Scaffold 
Fails, March 15, 1989. 
PB91-212837/GAR 
FACE-89-30 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrician's Helper Falls to His Death through a 


8, 1989. 
156,277 PC A03/MF A01 


156,264 PC A02/MF A01 


Skylight, Apri 
Poi 7a40/GAR 
FACE-89-31 
—_ Accident Circumstances and Epidemiology (FACE) 
a Dies from 80-Foot Fall through a Bridge, 
Aon 2,198 7281 /GAR 156,298 PC A02/MF A01 
FACE-89-33 
Fatal Accident Circumstances and cates Att Bong Er 
Report: Grain Elevator Leadman Suffocates After En- 
ulfed in Shelled Corn Inside Silo, April 5, 1 
'B91-212704/GAR 156,258 Be *A02/ME A01 
FACE-89-34 
Fatal Accident Circumstances and Epidemiology —_ 
Report: goo gt in Fall ‘ton a Warehouse under 
PB91-217232/ _ 156,276 PC A02/MF A01 
FACE-89-35 
Fatal Accident Circumstances ai (FAC! 
ee Mason Dies in Fall from Scatto , April 21, 
PB91-217273/GAR 156,280 PC A02/MF A01 
FACE-89-36 


Fatal Accident Circumstances and Epidemiology —_ 
R ibution Line Technician Electrocuted by Con- 

ductor in Contact with 7200-Volt Power Line, April 20, 1989. 
PB91.21 1 7224/GAR 156,275 PC A02/MF A01 


October 15,1991 OR-53 





NTIS ORDER/REPORT NUMBER INDEX 


FACE-89-37 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Laborer Electrocuted When He Contacts 4160-Volt 
Power Line on Rooftop, June 1, 1989. 
PB91-217216/GAR 156,274 PC A02/MF A01 
FACE-89-38 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Painter Dies from Burns Received from Explosion 


Inside Tank, May 16, 1989. 
PB91-217265/GAR 156,279 PC A02/MF A01 
FACE-89-39 
Fatal Accident Circumstances and Epidemiology (FACE) 
to 94 Apprentice Lineman Dies After Contacting 7200- 


Primary Wire, May 2, 1989. 
PBOT.217267/GAR 156,278 PC A02/MF A01 
FACE-89-40 
Fatal Accident Circumstances and Epidemiology (FACE) 
pens Service Operations Technician Dies After Contact- 
7680-Volt Switch, May 13, 1989. 
B 91-212829/GAR 156,263 PC A02/MF A01 


FACE-89-44 


Fatal Accident Circumstances and Epidemiology (FACE) 
can Two Farm Laborers Die in Oxygen-Deficient 


janure Pit, June 26, 1989. 

pagt 21264 5/GAR 156,265 PC A02/MF A01 
FC-6-91 

World Cotton Situation, June 1991. 

PB91-213074/GAR 154,242 PC A03/MF A01 
FCOF-1-91 

World Coffee Situation, June 1991. 

PB91-218115/GAR 154,250 PC A03/MF A01 
FCR-11137 


Advanced water-cooled phosphoric acid fuel cell develop- 
ment. Technical progress report No. 26, April-June 1990. 
DE91012243/GAR 155,275 PC A03/MF A01 
FDLP-5-91 

Dairy, Livestock, and Poultry Products: U.S. Trade and 
Prospects, June 1991. Featuring: Japanese Beef Market, 
World Wool Market; Trade Data: January-March 1991. 
PB91-218107/GAR 154,249 PC A05/MF A01 


FEL-89-A193 

Maxi Likelih imation ean to Target Motion 

Analysis Using Second Order Derivativ 

AD-A236 407/3/GAR 154, 978 PC A04/MF A01 
FEL-90-A338 

Civil and Military Satellite Communications: A Systems 

Overview and the Future Developments--Translation. 

AD-A236 441/2/GAR 154,829 PC A07/MF A01 
FEL-90-A368 

Meteo and Irradiation Data duri 

AD-A236 521/1 1. 
FEL-91-A076 

Design and Evaluation of a GaAs MMIC X-Band Active RC 

Quadrature Power Divider--Translation. 

AD-A236 479/2/GAR 155,016 PC A03/MF A01 
FEL-91-B038 

Fast Determination of the Element Excitation of an Active 


Phased Array Antenna. 

AD-A236 545/0/GAR 155,006 PC A03/MF A01 
FEL-91-B043 

Validation of Diffraction Theory by Means of Extensive 

Measurements, Part 1--Transiation. 

AD-A236 480/0/GAR 154,995 PC A04/MF A01 
FERC/EIS-0058/F 

Final Environmental Impact Statement: Proposed Summit 

Pumped Storage Hydroelectric Project, Summit County, 


Norton, Ohi 
155,457 PC A16/MF A02 





BEST TWO, Mourmeion. 
,992 Not available NTIS 


, Ohio 
PB91-218388/GAR 

FERMILAB-PUB-90/181-A 
Energetic Neutrinos from Heavy-Neutralino Annihilation in 


the Sun. 
N91-24866/6/GAR 157,500 PC A04/MF A01 
FERMILAB-PUB-91/101-A 


Investigating Decoherence in a Simple System. 

NOt- 24933/4/GAR 157,504 PC A04/MF A01 
FERMILAB-PUB-91/103-A 

Multi-Dimensional Tunnelling and Complex Momentum. 

N91-24868/2/GAR 157,502 PC A03/MF A01 
FERMILAB-PUB-91/104-A 


Light Domain Walls, Massive Neutrinos and the Large 
Scale Structure of the Universe. 
N91-24867/4/GAR 157,501 PC A03/MF A01 


FERMILAB-PUB-91/136-A 
Dirac Neutrinos and SN 1987A. 
N91-24865/8/GAR 

FERMILAB-PUB-91/142-A 


Tunnelling from Non-Localised Initial States. 
N91-24869/6/GAR 157,503 PC A02/MF A01 
FEW-482 


” 157,499 PC A03/MF A01 


Necessary and Sufficient Conditions for the Existance of a 
ore Definite age of the Matrix Equation X + 


p tau) (X sup -1)A = 

PB91-219253/GAR 154,946 PC A03/MF A01 
FFA-TN-1990-45 

Missing Boundary Conditions with Unsteady | pressibl 
Navier-Stokes Flows. 
157,067 PC A03/MF A01 


N91-24526/6/GAR 
OR-54 VOL. 91, No. 20 





FHWA/AK/RD-90/08 


bare Stayed Bridge Static Tests: An Experimental Study 
the Captain William Moore Creek Bridge. 
p91-216143/GAR 154,695 PC A09/MF A02 


FHWA/IN/RD-90/1-ES 
Investigation of Friction Life Cycles for Indiana Pavements. 


‘ecutive Sumi i 
PB91-212969/GAI 154,693 PC A03/MF A01 
FHWA/IN/RD-90/1-FR 
——— of Friction Life Cycles for Indiana Pavements. 


eport. 
PB91-212977/GAR 154,694 PC A05/MF A01 
FHWA/PA-90/008 + 87-01 
Evaluation of Bituminous Pavements for High Pressure 


Truck Tires. 

PB91-217323/GAR 154,696 PC A12/MF A03 
FHWA/SA-91/019 

Relationship of Fixed and Vehicular Lighti 

a Ha and Local Programs Report. Moving 

PB91-218438/GAR 157,704 PC A03/MF A01 
gree re nano 


of Special-Use Truck Data Collection. Volume 1. 
PBS 121 2380/GAR 157,701 PC A99/MF A06 


FHWA/TX-89/420-3F-VOL-2 
wd iy Special-Use Truck Data Collection. Appendix. 


Volum 
157,702 PC A11/MF A03 


to Accidents. 
echnology into 


PBST. "21 3407/ GAR 
FIPS SET 1991/GAR 


Federal Information Processing _— Publication. 
FIPS SET 1991/GAR PC$2 


gee 


Fernald K-65 residue. 

Heelo1seyan 155,478 PC A03/MF A01 
FNAL/C-91/ = 

En —— design study of the dipole ~~ ee cold mass 

shell for the Superconducting Super Co! 

DE91012591/GAR 157,303 PC A A03/MF A01 


geen 106 


beg cena d response study of dipole magnet cold mass for 
uperconducting Super Collider. 
Deorois401/Gan 157,407 PC A03/MF A01 


FNAL/C-91/112 


Hyperon radiative decays, the alpha parameter of Sigm: 
(sup + ) yields ed first results from Fermilab E761. 
DE91012859/GA! 157,310 PC A03/MF A01 
FNAL/C-91/116 

Designing high energy accelerators under DOE’s ‘New Cul- 
ture’ for environment and safety: An example, the Fermilab 
150 GeV Main Injector proton synchrotron. 
DE91013199/GAR 157,358 PC A03/MF A01 


FNAL/C-91/118 
Comments on the behavior of (alpha)(sub 1) in main injec- 
tor (gamma)(sub t) jump schemes. 
DE91013200/GAR 157,359 PC A03/MF A01 
FNAL/C-91/119 


—— instability at transition: Stability diagram ap- 


‘coach. 
Best 013202/GAR 157,360 PC A03/MF A01 
FNAL/C-91/121 


SSC collider dipole magnet end pane desi 
DE91014140/GAR 157,439 PC AI 3/MF A01 


FNAL/C-91/122 


Quench performance of supercond drup 
nets for the new Fermilab low beta insertion. 
DE91013109/GAR 157,354 PC A03/MF A01 


FNAL/C-91/125 
Mechanical design and analysis of the 2D cross-section of 


the SSC collider dipole magnet. 
DE91013196/GAR 157,356 PC A03/MF A01 


FNAL/C-91/129 
peng design for a database driven system for accelera- 


magnet measurements. 
DEg1043198/ GAR 157,357 PC A03/MF A01 
FNAL/C-91/130 


Production measurements on the - adrupole correctors for 
the new Low- Beta System for the Tevatron Collider. 
DE91013203/GAR 157,361 PC A03/MF A01 


FNAL/C-91/133 


Fabrication and performance of a new high-gradient trim 
adrupole for the Fermilab luminosity upgrade. 
BE91014146/GAR 157, 240° PC A03/MF A01 


FNAL-PUB-91/80-A 


Plausible Double Inflation. 
N91-24934/2/GAR 


FNAL-TM-1727 
oa and analysis of the 50mm coilider dipole vacuum 
essel. 


DES101 2490/GAR 157,279 PC A03/MF A01 
FNAL-TM-1733 
Radiation shielding tests in the Meson beamline in the 


master substation area. 
DE91012978/GAR 157,331 PC A03/MF A01 
FNAL-TM-1734 


Synchrotron phase transition —— using an rf harmonic. 
DE91013397/GAR 157,404 PC A03/MF A01 





mag- 


157,505 PC A03/MF A01 


FNAL-TM-1740 
Dijet mass resolution and compensating calorimetry. 
DE91013395/GAR 157,403 PC A03/MF A01 


FOP-6-91 


World Oilseed Situation and Outlook, June 1991. 
PB91-213983/GAR 154,244 PC A04/MF A01 


FPL-GTR-67 


come Products from Latin America: An — of the 
State of the Knowledge and the State of the 
PB91-215996/GAR 156,078 PCA A08/MF A02 


FPL-GTR-69 
Exterior Wood in the South: Selection, Applications, and 


Finishes. 

PB91-216010/GAR 154,485 PC A04/MF A01 
FPL-RN-0259 

= pues of Edge-Glued Wood Panels: Moisture Ef- 


P81-216002/GAR 154,478 PC A03/MF A01 
FPL-RP-499 
Structural Performance of Light-Frame Roof Assemblies. 2. 


Conventional Truss Assemblies. 
PB91-216028/GAR 154,506 PC A03/MF A01 
FR-CEA-TH-294 
Etude d’un multiplicateur a galettes de microcanaux a gain 
eleve et presentant de tres faibles fluctuations statistiques 
de gain. (Study of a high gain microchannel plate photomul- 
tiplier eee Sangh low -_— gain fluctuations). 
DE91740: 157,473 PC A08/MF A01 


FR-20282-3 
Large Liquid Rocket Engine Transient Performance Simula- 


tion System. 
NO1-24340/2/GAR 154,811 PC A08/MF A01 
FRCEA-TH-275 
Modes de production et de desexcitation des noyaux 
chauds formes dans les reactions (sup ~~ + (sup 12)C, 
(sup 84)Kr + feu 27)Al, . (eup 84)Kr + an 26.4, 34.4 et 
45.4 MeV/nucleon. (Production and de-excitation modes of 


hot nuclei in the Bakr 84)Kr + (sup 12)C, (sup 84)Kr + 
IR © os Nat) Ti reactions at 26.4, 


(sup pad ys (sup ay 
4 and 45.4 MeV, 
DEO1736319/GAN_ 
FRCEA-TH-276 
—_ a basse energie de |’annihilation ain en 
corps: aw + pay nd > jay a + = (sup -) et e(sup 
‘= ye(eup. +). E rs de forme du proton dans la 
region temps. “st ph = oy energy proton-antiproton 
annihilation interaction leading to: pi(sup + ) pi(sup -), 
—. Z )K(sup -) and e(sup + )e(sup -). Study of the 
oo lorm factors in the time region). 
01796320/ GAR 157,468 PC AO5/MF A01 
FRCEA-TH-284 
De la multifragmentation des noyaux au plasma quark- 
gluon. (From the multifragmentation to the quark-gluon 


plasma). 

DE91736321/GAR 157,469 PC A07/MF A01 
FRCEA-TH-287 

Etude et caracterisation de materiaux semi-conducteurs III- 

V en vue de leurs applications a la detection de rayonne- 

ments ionisants. (Study and characterization of the Ill-V 

semiconductor materials for applications in the detection of 


ionizing radiation). 
DE91740621/GAR 157,474 PC A13/MF A02 
FRCEA-TH-290 
Developpement et etalonnage de |’analyseur de neutres ra- 
i du tokamak Tore Supra. (Development and calibra- 
tion of the fast neutral particle analyzer of the Tore Supra 


tokamak). 

DE91740620/GAR 157,132 PC A06/MF A01 
FRCEA-TH-295 

_ ky dielectriques liquides a ry ambiante 
haute energie. 
tay" of dielectric liquids at room femperehure for high 


nergy x ray Tomography). 
DE91740595/GAR 157,471 PC A17/MF A02 
FRCEA-TH-296 
Thermogr. ge de la interne du Toka- 
mak Tore Supra: mesure et interpretation. (Infrared thermo- 
arpa of the Tore Supra inner chamber: data acquisition 
and interpretation). 
DE91740594/GAR 157,131 PC A08/MF A01 
FRCEA-TH-342 
Magnetic induction and susceptibility logging: case of sedi- 
mentary formations interpretation for magnetostratigraphic 


eer 
DE91787406/GAR 156,599 PC A10/MF A02 
FRNC-R-323 
Effet des radiations particules piegees, eruptions solaires et 
rayonnement cosmique sur les composants electroniques. 
pen pe effects, trapped particles, solar events and 
ays on electronic components). 
DES1740 93/GAR 155,056 PC A06/MF A01 
FRNC-TH-3635 
Contribution a |’etude d’un refrigerateur a dilution d’(sup 
= ae (sup 4)He. (Contribution to the study of a helium 
dilutio ator with a (sup as Jy (sup 4)He mixture). 
DE9174076 /GAR 7,493 PC A04/MF A01 
FSGTR/INT-279 
—_ Guide to Version 2 of the Regeneration Establish- 
Model: Part of the Prognosis M 
PB91-204693/GAR 156,578 PC A03/MF A01 


157,467 PC A08/MF A01 
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FSGTR-NE-150 
GR-IST: PC Program for Evaluating Gang-Rip-First Board 


Cut-Up Procedures. 
PB91-212381/GAR 156,077 PC A03/MF A01 
FSRB/INT-72 


Forest Statistics for Land Outside National Forests in West- 


Central Montana, 1989. 
PB91-205625/GAR 156,580 PC A03/MF A01 
FSRB-NE-119 
Pulpwood Production in the Northeast, 1989. 
PB91-216077/GAR 156,583 PC A03/MF A01 
FSRN/INT-397 
Ponderosa and Lodgepole Pine Seedling Bud Neca Varies 
with Lift Date and Cultural Practices in Idaho Ni 
PB91-216044/GAR 156,582 PC ‘A03/ AF AO1 
FSRP/INT-443 
Woody Fuel and Duff —— ye Prescribed Fire in 
Northern Idaho Mixed Conifer Log las! 
PB91-204883/GAR 579 Pc A03/MF A01 


FSRP/INT-444 


Mountain Pine Beetle Response to Different Verbenone 

Dosages in Pine Stands of Western Montana. 

PB91-212936/GAR 156,581 PC A03/MF A01 
FSRP/INT-445 


Small Mammals of s Beaver Pond Ecosystem and Adjacent 
ho. 


ae rian Habitat in Iida! 
PB91-204743/GAR 156,761 PC A02/MF A01 
FSRP/INT-446 
Optimum Dosage of Verbenone to Reduce Infestation of 
Mountain Pine Beetle in Lodgepole Pine Stands of Central 


Idaho. 

PB91-216085/GAR 156,584 PC A02/MF A01 
FTS-CLVI-73 

Monthly summary of dissolver data. 

DE91012041/GAR 156,929 PC A03/MF A01 
G4407-03-02 

Pharmacokinetics and Dose Range-Finding of Benzoic 

Acid, 2-Chloro-5-(((5,6-Dihydro-2-Methyl-1,4-Oxathiin-3- 

YL)Carbonyl) Amino)-1-Methylethyl Ester (NSC-D615985) in 


Beagle Dogs. 

PB91-204867/GAR 156,228 PC A07/MF A02 

G4407-0300 
Pharmacokinetics and Dose Range-Finding of Benzoic 
Acid, 2-Chloro-5-(((5,6-Dihydro-2-Methyl-1,4-Oxathiin-3- 
gry 8 Amino)-1-Methylethyl Ester (NSC-D61 5985) in 


Beagle Dogs. 
PBOt -204867/GAR 156,228 PC A07/MF A02 
GA-A-20361 


Dill-D research eetens annual report, October 1, 1989- 


September 30, 1 

DEO1012986/GAR. 157,120 PC A08/MF A01 
GA-A-20471 

110 GHz ECH system for Dill-D. 

DE91013238/GAR 
GANIL-A-9002 

Ganil status report. 

DE91732836/GAR 
GANIL-A-9003 

Ganil computer control system renewal. 

DE91732835/GAR 157,463 PC A01/MF A01 
GANIL-P-8922 

Zero degree measurements of isotopic distributions in 44 

MeV/u(sup 86)Kr(sup -) induced reactions for the produc- 


tion of nuclei far from stability. 
DE91740659/GAR 157,479 PC A03/MF AO1 
GANIL-P-9010 


Weighted particle method for solving the Boltzmann equa- 
ti 


ion. 
DE91732832/GAR 157,460 PC A03/MF A01 
GANIL-P-9011 


Mass measurements of exotic fragments. 
DE91732834/GAR 157, 462 PC A03/MF A01 


GANIL-P-9012 
Boltzmann-Langevin equation and its application to interme- 


diate mass fragment production. 
DE91732833/GAR 157,461 PC A03/MF A01 


GANIL-1983-1988 
Nuclear physics at Ganil; a compilation january 1983 de- 


cember 1 , 

DE91740596/GAR 157,472 PC A11/MF A02 
GAO/NSIAD-90-155 

Chemical Weapons: Obstacles to the Army's Plan to De- 


stroy Obsolete U.S. Stockpile. 
AD-A236 892/6/GAR 156,328 PC A03/MF A01 


GAO/NSIAD-91-91 
Battlefield Automation: Army Needs to Reevaluate Air De- 
fense Radar Acquisition Programs. 
AD-A236 768/8/GAR 156,318 PC A03/MF A01 


GAO/NSIAD-91-198 
Navy Contracting: Military Sealift Command Contracts for 


Operation Desert Shield. 
AD-A236 606/0/GAR 156,408 PC A03/MF A01 
GC87(3)-1 
pe og of Governments (1987). Volume 3, Public Employ- 
it. Number 1, Employment of Major Local Governments. 
PS91-205088/GAR 157,531 PC A09/MF A03 


GEPP-EV-1224A 
Pinellas Plant FY1990 site specific implementation plan. 


157,122 PC A03/MF A01 


157,464 PC A01/MF A01 


DE91012549/GAR 
GKSS-90/E/42 

Belastung des Weseraestuars und der suedlichen Deuts- 

chen Bucht mit chiorierten Kohlenwasserstoffen und 

ausgewaehiten Schwermetallen. (Loading of chlorinated hy- 

drocarbons and selected heavy metals in the river Weser 

estuary and the southern German Bight). 

DE91788378/GAR 155,684 PC A12/MF A02 
GKSS-90/E/43 

3. Ma rger G h i - zur Bel 

der Elbe. Tagungsbericht. (3. Magdeburg seminar on pre- 

vention of water pollution - the pollution of the river Elbe. 


DEo1 708575 

DE91788375/GAR 155,683 PC A15/MF A02 
GKSS-90/E/44 

Fruehdiagenese und ihr Einfluss auf die Mobilitaet der Spur- 

enelemente As, Cd, Co, Cu, Ni, und Zn in Sediment- 

und Schwebstoft- -Suspensionen. ( Early diagenesis and its 

yy on the mobility of the trace elements As, ee Co, 

Cu, Ni, Pb and Zn in sediment and seston suspensions). 

beet 788379/GAR 155,685 PC A10/MF A02 
GL-SR-262 

Correlations between Levels for Stellar-Scintillometer-De- 


rived Profiles of C sub n(2) 
AD-A236 927/0/GAR 154,375 PC A03/MF A01 


GL-TR-90-0213 


155,513 PC AQ4/MF A01 





Correlations between Levels for Stellar-Scintillometer-De- 

rived Profiles of C sub n(2). 

AD-A236 927/0/GAR 
GL-TR-90-0215 

gg Characieristics for Archiving at the World Data 


154,375 PC A03/MF A01 


nters. 
AD-A236 645/8/GAR 
GL-TR-90-0286 
Limb Retrieval Capability of the SPIRIT 3 Radiometer. 
AD-A236 351/3/GAR 154,373 PC A04/MF A01 
GL-TR-90-0361 
Improved ANS acre Ray » 4 orgy Using Additional Sur- 
ield 


face Wind and Electric 
AD-A236 771/2/GAR an 64, 374 PC A03/MF A01 
GRI-87/0176 
Common Venting of te arn | Appliances. Topical 
Report, January 1985-December 198 
PB91-213892/GAR 154, 473 PC AO5/MF A01 
GRI-90/0251 
Gas-Fired sec of Retorts. Laboratory Test os Slot-Jet 
Assembly. Topical Report, April 1989-January 1990 
PB91-217083/GAR 155,799 PC A05/MF A01 


GRI-90/0254 
a of mH, Rapid Heating Furnace. Final Report, 


ly 1988-May 19! 
Peet -217075/GAR 155,845 PC A06/MF A02 
GRI-90/0267 
Low-Income Multif i 
Final Report, October 1987- -May 1991. 
PB91-217067/GAR 54,475 PC A06/MF A02 


GRI-90/0301 


GRI’s Gas Appliance Technology Center Annual Report, 
January 1989-January 1990 (Activity at A.G.A. Laborato- 


ries). 

PB91-213793/GAR 154,476 PC A04/MF A01 
GRI-90/0302 

GRI’s Gas Appliance Technology Center: 1989 Annual 

Report, February 1989-April 1990 (Activity at Battelle). 

PB91-213801/GAR 154,477 PC A04/MF A01 
GRI-91/0014 

Development of Guided Horizontal Boring Tools. Final 


Report, June 1984-March 1991. 

PB91-213900/GAR 155,242 PC A03/MF A01 
GRI-91/0033 

Quantification of Flow Unit and Bounding Element Proper- 

ties and Geometries, Ferron Sandstone, Utah: Implications 

for Heterogeneity in Gulf Coast Tertiary Deltaic Reservoirs. 

Annual Report, January-December 1990. 

PB91-217059/GAR 156,723 PC A09/MF A02 
GRI-91/0039 

Statistical Analysis of PCB Data from Natural Gas Pipelines. 

Topical Report, December 1989-August 1990. 

PB91-213876/GAR 157,685 PC A06/MF A02 
GRI-91/0095 

Technical Support and Project Administration for SFE No. 3 

and Sage Projects. Final Report, April 1, 1988-Septem- 


ber 30, 
156,725 PC A03/MF A01 


154,339 PC A04/MF A01 


i, Waoath 





1 Research Project. 


1990. 
PB91-217117/GAR 
GRI-91/0095.2 


Technical Support and Project Administration for SFE No. 3 
 ¢ Related Projects. Appendix 1 and 2. Final Report, April 


1988-September 30, 1990 
Pag -217125/GAR 156,726 PC A99/MF A06 
GRI-91/0107 
Feasibility Study on the Characterization of the Degree and 
le of Reservoir Heterogeneity from Surface and Bore- 
po Seismic Data. Phase 1. Milestone Report, August 


1990-February 1991. 
PB91 217042/GAR 156,722 PC A04/MF A01 
GRI-91/0116 
Selective and Enhanced Radiation from Porous Matrix 
Burners. Annual Report, October 1989-September 1990. 
PB91-211979/GAR 155,844 PC A04/MF A01 


HETA-89-116-2094 


GRI-91/0126 
High Pi gonna epee Materials. 
Annual Report, March 1990-February 199 
PB91-213918/GAR 156,022 "pc A03/MF A01 
GRI-91/0136.1 


Electric and Gas Rates for the R 
lors: 


lesidential, Com 
Industrial 1991. Volume 1. Topical oy S 
tember 1990-April 1991. 
PB91-217448/GAR 155,318 PC A20/MF A04 


GRI-91/0136.2 
Electric and Gas Rates for the Residential, Commercial and 
Industrial Sectors: 1991. Volume 2. Topical Report, Sep- 


tember 1990-April 1991. 
PBOt-217455/ AR 155,319 PC A20/MF A04 
GRI-91/0150 


Biological Methane Activation. Annual Report, April 1990- 


larch 1991. 
PB91-217034/GAR 156,153 PC A03/MF A01 
GRI-91/0155 


Combined Convective-Radiative Heat Transfer Enhance- 
ment in an Advanced oe Surface a 
Annual Report, March 1990-February 199 

PB91-213884/GAR 155,266 ‘ec A04/MF A01 


GRI-91/0163 


Co-Firing of Natural Gas and Coal. Phase 1. Final Report, 
October 1988-September 1990. 
PB91-213942/GAR 154,717 PC A03/MF A01 


GRI-91/0169.1 
Gas Research Institute ae Research and — 
ment Plan and 1992 Research and Development Program 
Executive Sui wry 
PB91-211961/GA 
H-1489 


National Remote Computational 7 Research Facility. 
N91.24210/7/GAR 54,205 PC A05/MF A01 


H-1531 


Effects of Wing Sweep on Boundary-Layer Transition for 
Smooth F-14A Wing at at Mach = fom 0.700 to 0. 825. 
N91-24556/3/GAR 54,207 PC A03/MF A01 


H-1547 


Flow Visualization Study of a 1/48-Scale AFTI/F111 Model 
to Investigate Horizontal Tail Flow Disturbances. 
N91-24128/1/GAR 154,128 PC A03/MF A01 


H-1565 

Effects of Wing Sweep on in-Flight Boundary-Layer Transi- 

= = a Laminar Flow Wing at Mach Numbers from 0.60 

to 0.79. 

N91-24555/5/GAR 154,206 PC A03/MF A01 
H-1677-PT-1 

Hypersonic Research Vehicle (HRV) Real-Time Flight Test 

Support Feasibility and Requirements Study. Part 1: Real- 

Time Flight Experiment Su; L 

N91-24193/5/GAR 154,138 PC A03/MF A01 
H-1700-PT-2 

P= ee ge Research Vehicle (HRV) oe "Part 2 Test 

Support and 

Remote Computation Support for Flight Fenn Functio 

N91-24194/3/GAR 154,199 PC A03/MF ‘At 
HAN-38077 

ee on ne failures occurring in the Hanford Pro- 


duction R 

DE91013475/GAR 156,933 PC A04/MF A01 
HCSCIA-CR91-003 

Analysis of Champus Per Capita Longe Health Expendi- 

— and Utilization for Beneficiaries Less Than Eighteen 

Yea 

AD-A236 626/8/GAR 155,764 PC A03/MF A01 
HDL-SR-91-3 

Investigation of Conformal Coatings for Electronic Circuits. 

AD-A236 402/4/GAR 155,043 PC A03/MF A01 
HDL-TM-91-1 

Possible Hosts for Quadruply lonized 3d(N) Transition Metal 

lons: Na2TiSiO5, Y2SiBe207, Bi4x3012, and Bi12X020 (X 

Si, Ge). 

AD-A236 543/5/GAR 154,603 PC A04/MF A01 
HEL-TM-8-91 

Effects of Symbol Rotation and Matrix Size on Visual 


Search Performance. 
AD-A236 537/7/GAR 154,456 PC A03/MF A01 
HETA-87-352-2097 


ee Hazard Evaluation Report HETA 87-352-2097, Inter- 
tion of Fire Fighters, Anaheim, California. 

PHOT 212415/GAR 156,250 PC A03/MF A01 
HETA-87-392-2099 

Health Hazard Evaluation Report HETA 87-392-2099, Loral 

Systems Group, Akron, Ohio. 

PB91-212423/GAR 156,251 PC A03/MF A01 
HETA-88-344-2092 

Health Hazard Evaluation Report re 88-344-2092, Sho- 


Supermarkets, New Jersey-New Y. 
Pas1212431/GARi 156.250" "PC A04/MF A01 
HETA-89- 116-2094 


Health Hazard Evaluation Report HETA 89-116-2094, Wes- 
Electric C Indiana. 
PB91-212613/GAR 156,257 PC A03/MF AO1 


October 15, 1991 OR-55 


155,241 PC A03/MF A01 
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HETA-89-170-2100 
Health Hazard Evaluation Report HETA 89-170-2100, 
Northwest Vocational School, Cincinnati, Ohio. 
PB91-212605/GAR 156,256 PC A03/MF A01 
HETA-89-183-2101 
Health Hazard Evaluation Report HETA 89-183-2101, 
Andrew Jackson Junior High School, Cross Lanes, West 


Peete 212571/GAR 156,255 PC A05S/MF A01 
HETA-90-390-2065 


Health Hazard Evaluation Report HETA 90-390-2065 and 
MHETA 86-012-2065, R. T. Vanderbilt Company, Gouver- 
neur, New York and NIOSH Comments to OSH on ‘Vari- 


fe in the Carcinogenicity of Tremolite Dust Samples of 


fering yr 
PROT 2 12514/GA 155,429 PC A03/MF A01 
HETA-91-023-2096 
Health Hazard Evaluation Report HETA 91-023-2096, Tully 


Sculpting, Niwot, 

PB91-212555/GAR 156,254 PC A03/MF A01 
HMI-B-481 

penser oem Bericht: _—, (Drehbare Bestrah- 

——— ern des BER Il). (Technical safety 

. 5  OBVK. ‘etating “radiation he in the core of the 

DE91741057/GAR 156,919 PC A09/MF A01 
HSRC-PR148 

pec sing Child Restraint Usage through Local Education 

PB91-218461/GAR 157,529 PC A06/MF A02 
HSRC-PR152 

ag op ee Case S 

P or ieeea/eAn 
HW-7659-A 

Reactor and Fuels Laboratory monthly report, February 


1963. 
DE91012977/GAR 156,911 PC A04/MF A01 
HW-9511 


Leepre ve | the Impact of Increas- 
jotor Vehicle Injuries. 
157,530 PC A04/MF A01 


Increases of decay time for irradiated metal 
DE91011791/GA 156,858 PC A01/MF A01 
HW-9757 


number ~ a H.I. Division monthly report on 200 Areas 


and associated atories. 
Beo101 807/GAR 156,284 PC A01/MF A01 
HW-9817 
Activity associated with particles from process solutions. 
DE91013469/GAR 156,846 PC A03/MF A01 
HW-18223 
lord codes and jar: 


Hanfi 
DE91012971/GAR 
HW-20888 
Com 
within the Hanford Reservation. 
DE91012972/GAR 
HW-21199 
pong wd on slug failures occurring in the Hanford Pro- 
duction Reactors. 


156,839 PC A03/MF A01 


its of radiation exposure of military personnel 
"155,418 PC A03/MF A01 


DE91013472/GAR 
HW-22730 

Ruptured slug data. 

DE91012973/GAR 
HW-23487 

Isotopic content and specific activity of pile produced pluto- 


nium. 
DE91011955/GAR 156,801 PC A03/MF A01 


HW-24641 
Development Separations Technology Unit. 


prone 
ess report, May 1952. 
DES 1012975/GAR 156,874 PC A04/MF A01 


HW-28303 


156,933 PC A04/MF A01 


156,932 PC A02/MF A01 


Neutron — ‘a in a Hanford pile. 
DE91012974/GA 156,910 PC A02/MF A01 
ar 
e pitting attack of pile -—-~ tubes and slugs. 

Dest 012976/GAR 56,936 PC A05/MF A01 
HW-32319 

Ventilation for radiation protection at Redo: 

DE91012208/GAR 156,931 
HW-35822 

KW reactor incident. Part 4, Metallurgical evaluation: Final 


91011432/GAR 156,899 PC A03/MF A01 
IAEA-AL-033 
RIAL: Agency’s laboratories at Seibersdorf and VIC. 1989 


annual report. 

DE91619573/GAR 155,731 PC A10/MF A02 
IAEA-CN-53/H-1-3 

Safety considerations in next step fusion design and 

DE91013214/GAR 156,798 PC A03/MF A01 
1AEA-INFCIRC-25(ADD.6) 

Texts of the Agency’s co-operation agreements with region- 

al intergovernmental organizations. agreement with the 

Arab Atomic Energy : 

DE91619529/GA 156,947 PC A03/MF A01 
IAEA-INFCIRC-386 


Code of practice on the i ional transboundary move- 
ment of radioactive waste. 


OR-56 VOL. 91, No. 20 


BC A03/MF A01 





DE91619520/GAR 

AEAIPEIND O87 
it of 13 N ber 1990 b 

Malta and the International Atomic Energy =< for the 

application of safeguards in connection wth reaty on 

the Non-Proliferation of Nuclear Weapons 

DE91619534/GAR 156,812 PC A03/MF A01 
IAEA-INFCIRC-388 

Argentine-Brazilian declaration on common nuclear poli 7" 

DE91619530/GAR 156,948 PC A03/MF A01 
IAEA-R-4803-F 

Use of environmental isotopes on groundwater hydrology in 

the selected areas in Thailand. Final report for the period 1 


tember 1987 - 30 April 1990. 
DE91618750/GAR 156,654 PC AO5/MF A01 
IAEA-R-5333-F 
Pilot facilities for continuous countercurrent precipitation of 
radioactive low and intermediate level waste from NPP’s. 
Final report for the period December 1988 - December 


1989. 

DE91619448/GAR 156,885 PC A03/MF A01 
IAEA-SM-321/52 

Testing frequencies of safety related oo. a valves: 

PSA perspectives vs United States industry cod 

DE91012814/GAR 156,838 PC ‘A03/MF A01 
|AEA-TECDOC-578 

Technology transfer of nuclear techniques and nucleonic 

control re onpeven 8 in the mineral industry. Report of an advi- 

sory group ery held in — 15-19 January 1990. 

DEd1619162/GA 156,681 PC A07/MF A01 
1C-90/147 


Coherent charge fluctuations in a junctions and 

the oscillations of the effective capacita 

DE91618098/GAR 155, 040° “PC A03/MF A01 
to-ee/ 16s 

‘t Hooft’s solution for arbitrary semisimple Lie group. 

DE91617572/GAR 157,444 PC A03/MF A01 
IC-90/191 

Simple connection between v(v-bar)-nucleon scattering and 

F(sub 1)(sup n)/F(sub 1)(sup p). 

157,452 PC A03/MF A01 


156,852 PC A03/MF A01 








the Republic of 


DE91618123/GAR 
IC-90/199 

Gluon asymmetries in the leptoproduction of J/Psi. 

DE91618124/GAR 157,453 PC A03/MF A01 
1C-90/201 

Stress relaxation in bending of type AISI 304 stainless steel 


at 773K and 823K. 
DE91618657/GAR 156,002 PC A03/MF A01 
1C-90/211 
Spin 4 and 7/2 extended conformal algebra. 
DE91617609/GAR 157,446 PC A03/MF A01 
1C-90/216 
Theory for the anisotropic interaction between two substitu- 
tional magnetic impurities and the magnetic anisotropic 


effect in dilute ma a alloys. 
DE91617787/GA 157,163 PC A03/MF A01 


1C-90/227 
Dielectric function of semiconductor ——— 
DE91617788/GAR 157, PC A03/MF A01 
1C-90/228 
Estimation of the 
for spatial point processes. 
DE91617573/GAR 
1C-90/231 
Determination of the momentum matrix elements involved 
in calculating the dielectric constants of superlattices using 


the tight-binding method. 

DE91617789/GAR 157,165 PC A03/MF A01 
IC-90/233 

Resonant method for the measurement of the glass transi- 


tion temperature at high frequencies. 
DE91618684/GAR 154,673 PC A03/MF A01 


IC-90/234 
Path-integral measure for Chern-Simons theory within the 


stochastic quantization approach. 
DE91617610/GAR 157,447 PC A03/MF A01 


IC-90/237 
TOVS data analysis during the eee 6 pet of Ban- 
ladesh of 1987 and 1988 and Cyclone of 1 
E91618751/GAR 156,655 Pe. A03/MF A01 
1C-90/238 
Results of agriclimatological studies using multi 
sensors like NOAA AVHRR; GMS IR and LAN 


and TM. 

DE91618773/GAR 
IC-90/244 

Towards the exact nature of a certain error t 

DE91617574/GAR 156,102 
IC-90/245 

2,0 super Beltrami parametrization and superconformal 


structures. 

DE91617611/GAR 157,448 PC A03/MF A01 
1C-90/246 

Potentiel energetique eolien du Mali 1979-1988. (Wind 


in Mali 1979-1988). 
E91619458/GAR 155,281 PC A03/MF A01 
1C-90/247 
Stability of critical cases and the bifurcation points of 
the stationary solutions of the Lorenz model. 





| contact distribution H(sub s)(y) 


156,143 PC A03/MF A01 


le satellite 
ISAT MSS 


154,353 PC A03/MF A01 


PC ‘A03/ MF A01 


DE91617575/GAR 
IC-90/253 


Cluster approximation for the an method. 
DE91617790/GAR 7,166 PC A03/MF A01 


1C-90/255 
Multi-pole Neveu-Schwarz algebra on Riemann supers- 


ere. 
BEg1617612/GAR 157,449 PC A03/MF A01 
IC-90/261 


Transit time for resonant tunneling. 
DE91617799/GAR 157,167 PC A03/MF A01 


1C-90/262 


Kramers problem: Fifty years of bys 
DE91617583/GAR 7,445 PG AOS/MF A01 


1C-90/266 


Orbitals, correlation, valencies in be ls -Tc es. 
DE91618099/GAR A03/MF A01 


ICAF-1776 


Fatigue Crack Closure: A Review. 
AD-A236 760/5/GAR 156,025 


ICASE-91-32 
P(1-) RKDG ees for Two-Dimensional Euler Equations 


of Gas Dyna 
AD-A236 842/1/GAR 157,044 PC A03/MF A01 
ICASE-91-38 


pos tenon ENO Schemes Applied to Two- and Three-Di- 


al Compressible Flow. 
N91-24126/5/GAR 157,064 PC A03/MF A01 
ICASE-91-39 


ne tg Ry sane ones and Secondary Instability of Gortler 


Vortice: ee 
NO1-24127/3 GAR 154,127 PC A03/MF A01 
ICASE-91-40 


Implicit Solvers for Unstructured Meshes. 
N91-24125/7/GAR 154,126 PC A03/MF A01 


ay cant 


jodeling the tee Correlation. 
NST 24e46/4/GAR 157,075 PC A03/MF A01 


ICASE-91-43 
parame Estimation of Diffusivity in Parabolic Prob- 


lems. 

N91-24833/6/GAR 156,109 PC A03/MF A01 
ICMA-91-162 

Sete Treatment of Implicit Differential-Algebraic Equa- 


AD-A296 991/6/GAR 156,099 PC A03/MF A01 
ICOMP-90-08 
Three-Dimensiona! Euler Time Accurate Simulations of Fan 


Rotor-Stator Interactions. 
N91-24124/0/GAR 154,125 PC A03/MF A01 
ICOMP-91-0 


Institute for Computational 
co 


(ICOMP). 
N91-24818/7/GAR 
ICOMP-91-09 


Advances in moe the Pressure Correlation Terms in 
the Second Moment Equations. 
N91-24525/8/GAR 157,066 PC A03/MF A01 


ICOMP-91-10 


Navier-Stokes Simulation of the Supersonic Combustion 
Flowfield in a Ram Accelerator. 
N91-24541/5/GAR 157,070 PC A03/MF A01 


ICOMP-91-11 
Localization of Aeroelastic Modes in Mistuned High-Energy 
rbi 


Turbines. 
N91-24659/5/GAR 157,193 PC A03/MF A01 
IDA/HQ-88-33952 


Defense Acquisition: Observations Two Years After the 
Packard Commission. Volume 2. bray ye - Papers. 
AD-A236 753/0/GAR 156,422 PC A09/MF A01 


IDA/HQ-89-035063 
Relative Approximation Bounds for NP-Complete Optimiza- 


tion Problems. 
AD-A236 570/8/GAR 156,129 PC A04/MF A01 
IDA/HQ-90-35590 


Regulatory Interpretation of DOD Profit Policy. 
AD-A236 571/6/GAR 156,403 PC A03/MF A01 


IDA-P-2347 
Relative aos Bounds for NP-Complete Optimiza- 


tion Proble 
156,129 PC A04/MF A01 


156,103 PC A03/MF A01 


PC A04/MF A01 


Mechanics 
156,107 PC A04/MF A01 


in Propulsion 


AD-A236 570/8/GAR 
IDA-P-2407 

Regulatory apo ogee of DOD Profit Policy. 

AD-A236 571/6/GAR 156,403 PC A03/MF A01 
IDA-R-347-VOL-2 


Defense Acquisition: Observations Two Years After the 
Packard Commission. Volume 2. Background Papers. 
AD-A236 753/0/GAR 156,422 PC A09/MF A01 


1EE-SR-291 
Beikoku no energy seisaku doko chosa. (Trend survey on 
U.S. —_ policies). 
DE91787803/GAR 155,313 PC A05/MF A01 
IFP-38632 
Dissolution kinetics of quartz and kaolinite in alkaline solu- 
tions. 
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DE91787405/GAR 
IHES/M/91/32 


156,598 PC A09/MF A01 


Low Dimensional Actions of Semisimple Groups. 
PBOI-2IT4ES/GAR 156,111 PC A03/MF A01 
IHES/M/91/33 

Brauer Group of Real Enriques Surfaces |. 

PB91-217471 /GAR 156,112 PC A03/MF A01 
IHES/M/91/34 

Normal Gauss Led of a Tight Smooth Surface in (R sup 3). 

PB91-217489/GA 156,113 PC A03/MF A01 


IHES/M/91/35 
Strong Convergence of Kleinian Groups and Caratheodory 
Convergence of Domains of Discontinuity. 

PB91-21 7497/GAR 156,114 PC A03/MF A01 

IHES/M/91/36 


Gradient Curves of an Analytic Function Near a Critical 


Point. 

PB91-217505/GAR 156,115 PC A04/MF A01 
IHES/M/91/38 

Some Invariants for Systems of Quadratic Forms over the 


Integers. 
PB91-217513/GAR 156,116 PC A03/MF A01 
ILR-MITT.-253(1991) 
Technologie solarer Weltraumkraftwerke. Konzeptdefinition 
und Simulation. (Techi of solar power satellites. 
definition and simulation). 
DE91788351/GAR 155,336 PC AO5/MF A01 
IN-6263-VOL.1 
in and procurement history of Hanford Engineer Works 
and jinton Semi-Works. Volume 1. 
DE91012093/GAR 156,942 PC A09/MF A02 
IN-6263-VOL.2 
in and procurement history of Hanford Engineer Works 
and jinton semi-works. Volume 2. 
DE91012092/GAR 156,941 PC A10/MF A02 
INE-88-47 
wy Stayed Bridge Static Tests: An Experimental Study 
flor the Captain William Moore Creek Bri 
Poet: 216143/GAR 154,695 PC A09/MF A02 
INEL/MISC-91055 
Advancing electric vehicle technol 
DE91013004/GAR 157,691 PC A03/MF A01 
INPE-5185-PRE/ 1653 
Analise de Metodos Para O Calculo das Caracteristicas 
Aerodinamicas de Modelos de Satelites Artificiais Reentra- 
veis (Analysis of Methods for the Calculation of Aerody- 
namic Characteristics of Artificial Satellite Reentry Models). 
N91-24223/0/GAR 157,663 PC A03/MF A01 
INPE-5201-PRE/640 
Relatorio de Atividades Do Laboratorio Associado de 
Plasma Do Inpe No Bienio 88/89 (Report of the Activities 
of the thy torio Associado de Plasma of Inpe in the Bi- 


ennium 88/89). 

N91-24900/3/GAR 157,133 PC A0S/MF A01 
INSRP-89-03 

Reentry Subpanel Report for Galileo. 

DE91013474/GAR 156,847 
INSRP-89-04-VOL.3-APP 


Power system subpanel report for Galileo. Volume 3, Ap- 


Be01019477/GAR 157,660 PC A14/MF A02 
INSRP-90-07-VOL.1 
Uncertainty anal 
DE91013476/GAR 

IR-228 
Lambda Calculus with Patterns. 
PB91-219360/GAR 

IR-229 
jmemy a Ba in PARLOG Using Replicated Worker 


Si 
Peot21% 91-21 3378/6 GAR 154,942 PC A03/MF A01 
IR-242 


Extended Term Rewriting 
PB91-219386/GAR 
1S-M-664 
Lime-soda sinter process for resource recovery from fly 


ash: A new look. 

DE91011904/GAR 155,506 PC A03/MF A01 
IS-M-667 

Interpreting solidification and sctural 

evolution in metals ly the use of transparent model 

5e81012609/GAR 156,033 PC A03/MF A01 
1S-T-1510 

Synthesis and characterization of reduced ternary — 
num oxides and soluble copper (Ill) alkoxide complexes 
DE91012679/GAR 155,872 PC A11/MF A02 


1S-T-1525 
Nuclear magnetic resonance studies of atomic motion in 
lithium chloroborate and lithium thiosilicate glassy fast ionic 
conductors. 
DE91012677/GAR 155,871 PC A0S/MF A01 
1S-T-1527 
Ener, dispersive x-ray diffraction study of My 


Bi i2sreCacueOx filaments —— vy} 
DE91012021/GAR Be) te Aoa/Mi Aoa/MF At A01 


IS-T-1562 
EXAFS studies of elastic strain in dilute binary alloys. 


PC A05/MF A01 


~ report for Ulysses. Volume 
157,655 PC ‘A03/MF A01 


154,941 PC A03/MF A01 





154,974 PC A03/MF A01 





DE91012678/GAR 
1S-5053 

Toward a better parallel performance metric. 

DE91012627/GAR 154,919 PC A03/MF A01 
ISBN 0-12-484220-8 

Neutron cross sections: Volume 2, Neutron cross section 


curves. 
DE88012657/GAR 157,203 PC A99/MF E06 
ISBN-0-19-520867-6 


Commodity Risk Management and Finance. 
PB91-216853/GAR 154,520 MF E09 


ISBN 0 642 59897 5 
on rag Ah an exchange-labelling procedure and in- 
pce oar the radiochemical stabilily and biodistribution 
characteristics for ((131)l) meta-iod vig 
fs ((131)I) MIBG. 
1E91618578/GAR 156,294 PC A03/MF A01 
ISBN 0 642 59898 3 


Australian Commonwealth dard of 
sorbed radiation dose. Part 1. Part 1: control, monitoring 


and performance of the Urquhart yyy 1e microcalorimeter. 
DE91619347/GAR PC A04/MF A01 
ISBN 0 642 59901 7 


Sa survey at Lucas Heights Research Laborato- 


nes, . 
DE91619010/GAR 155,491 PC A03/MF A01 
ISBN 0 642 59903 3 


Review of acid drainage from ge rock dumps and mine 
sites (Australian and Scandina’ 
DE91619456/GAR we 55, 541 PC A04/MF A01 


ISBN-0-660-13037-8 
— bry? in the Canadian National Collection of in- 


sects, part |: Nematocera. 
MIC-91-03889/GAR 156,316 PC E12/MF E01 
ISBN-0-660-13428-4 


Distribution and zoogeography of the Bivalvia of the eastern 


Pacific Ocean. 

MIC-91-00808/GAR 156,952 PC E07/MF E01 
ISBN-0-660-13927-8 

ae review of the Canada-Ontario Industry Rockburst 


Mie ot: 1-03586/GAR 156,697 PC E07/MF E01 
ISBN-0-660-56281-2 


Current research, part A: Cordillera and Pacific 
MIC-91-03864/GAR 156,640 PC E19. ME E01 


yr sete 


Current research, part B: Interior plains and Ar 
MIC-91 -03875/GAR 156,641 


ISBN-0-660-56284-7 
Current research, part D: Eastern Canada and national and 


— programs. 
IC-91-0 /GAR 156,639 PC E17/MF E01 
ISBN-0-660-56438-6 

Gulf be St. Lawrence: Small ocean or big estuary. Proceed- 


oe a workshop/symposium. 
MIC-91-03933/GAR 156,990 PC E17/MF E01 
aay 


ining and mineral processing operations in Canada, 1 
MIC-01.09807/GAR 156,709 PC E12/ Me EO E01 


ISBN-0-662-14381-7 
Forest He oy Management Institute (Canada): 
-85. 


review 1 
MIC. 1.03797/GAR 

ISBN-0-662-15785-0 
Soils of the Williams Lake-Alexis Creek area, British Colum- 


ia. 
MIC-91-04092/GAR 156,771 PC E07/MF E01 
ISBN-0-662-16354-0 
Land resource inventory of the Power River watershed, Brit- 
mi 


ish Colu 
MIC-91-04067/GAR 156,756 PC E12/MF E01 
ISBN-0-662-17399-6 


Strategy for monitoring the exposure and effects of con- 
taminants in the aquatic environment. 
MIC-91-03722/GA 155,689 PC E07/MF E01 


ISBN-0-662-17635-9 
Using Ryan’s WNDCOM model to predict winds in moun- 


tainous terrain. 
MIC-91-03943/GAR 156,561 PC E07/MF E01 
ISBN-0-662-17695-2 
fer 
MIC eT OLOMO/GAR — 
ISBN-0-662-17904-8 
Peo ASCII oe transfers between HP and IBM compati- 


MIC-91-09944/GAR 156,562 PC E07/MF E01 
ISBN-0-662-17922-6 


Contaminants in herri Reg Sen oO eat Lakes. 
MIC-91-04114/GAR —— 55,691 PC £07/MF E01 


ISBN-0-662-18016-X 
cme o- for Mineral and Energy Technology: Annual 


M oot. 103750/GAR 156,706 PC E07/MF E01 
ISBN-0-662-18078-X 


Importance of wildlife to Canadians in 1987: The economic 
significance of wildlife-related recreational activities. 


156,034 PC A0S/MF A01 








ctic Canada. 
PC Ei2/Me E01 


Program 
156,556 PC E07/MF E01 


” 156,816 PC E07/MF E01 


ISBN-0-662-18671-0 


MIC-91-03723/GAR 
ISBN-0-662-18084-4 

Wood ity of Canadian tree 

MIC 91-03920/GAR 
ISBN-0-662-18112-3 


i i combustion, 1 
Mica DageU GAR 


i 984-89. 
155,235 PC E12/MF E01 
ISBN-0-662-18123-9 


ees ons as 


MIC-91-09045/GAR  mob® 156,563 PC E07/MF E01 
ISBN-0-662-18124-7 


156,740 PC E07/MF E01 


species. 
156,560 PC E12/MF E01 


Survival and growth of jack pine provenances in Manitoba. 

MIC-91-03948/GAR 156,564 PC E07/MF E01 
ISBN-0-662-18200-6 

Overhead imaging for verification and peacekeeping: Three 

MIC-91-03899/GAR 154,419 PC E07/MF E01 
ISBN-0-662-18211-1 


Mic-e1-o4@8/GAR 


ISBN-0-662-18248-0 
Soil quality in the Canadian context, 1988: Discussion 


IC-91-04077/GAR 156,770 PC E07/MF E01 
ISBN-0-662-18305-3 
Status on the distribution and ecology of Harlequin 


ducks in British Columbia. 
156,744 PC E12/MF E01 


using fire or . 
156.577 PC EO7/MF E01 


MIC-91-03735/GAR 
ISBN-0-662-18312-6 

i of high-latitude mp 1B ne ioral getic, 

MIC-91 03734/ _— 156,741 £070 E01 
ISBN-0-662-18313-4 

Spring — waterfowl in the North Arm of Great 


we Lake, 198: 

MIC-91-03731/GAR 156,742 PC E07/MF E01 
ISBN-0-662-18315-0 

p mpoeted of —_ once oeggem practices on nongame birds: 

MIC-91-03718/GAR 156,739 PC E17/MF E01 
ISBN-0-662-18449-1 

Yukon River headwater lakes study, 1983 and 1985: Obser- 

analysis. 


vations and 
MIC-91-03730/GAR 156,657 PC E12/MF E01 


ISBN-0-662-18511-0 





fering and coal use on the — quality 
of the East Poplar River, Saskatchewan: A literature review. 
MIC-91-03728/GAR 155,690 PC £07/MF E01 


ISBN-0-662-18512-9 





for cy i 
15,458 PC E07/MF E01 


Canadian water i 

MICO1L03726/OAR 
ISBN-0-662-18530-7 

Silviculture labor force in eastern Ontario: A socio-econom- 


ic profile. 
MIC-91-04038/GAR 
ISBN-0-662-18550-1 


eee of dormancy 
MIC-91-03913/GAR 


ISBN-0-662-18560-9 

Partnership in forestry: The strategic plan of the Quebec 

Hy 1990-2000. 

MIC-91-03991/GAR 156,568 PC E07/MF E01 
ISBN-0-662-18566-8 

Hn | caribou calving and post periods, Bathurst 

rte Northwest Territories, 1 

Mico 103 '42/GAR 156,745 PC E07/MF E01 
ISBN-0-662-18567-6 

Survey of trumpeter swans in Alberta, Saskatchewan and 


erritories. 
MIC-91-03743/GAR 156,746 PC E07/MF E01 
ISBN-0-662-18572-2 
Remote residential photovoltaic systems in British Colum- 


bia: A —_. 
MIC-91-03581/GAR 155,293 PC E07/MF E01 
ISBN-0-662-18601-X 


State of forestry in Canada: 1990 report to Parliament. 
MIC-91-03626/GAR 156,552 PC E07/MF E01 


ISBN-0-662-18603-6 


156,571 PC £07/MF E01 


release in potato tubers. 
154,260 PC E07/MF E01 


Predicting biomass of white pine 
MIC-91-04146/GAR 
ISBN-0-662-18604-4 


Effectiveness of forest fire-fighting foams. 
MIC-91-04147/GAR 156,575 


ISBN-0-662-186 14-1 
Effect of foam drainage vessel variables. 
MIC-91-04148/GAR 156,576 
ISBN-0-662-18665-6 


Methods manual for forest soil and plant wire. 
MIC-91-03924/GAR 156,769 E12/MF E01 


ISBN-0-662-18671-0 
Survey of moulting Canada geese on the Snowdrift and 
Thelon Rivers, ies. 
MIC-91-03744/GAR 156,747 PC E07/MF E01 


October 15,1991 OR-57 


regeneration. 
156,574 PC E07/MF E01 


PC E07/MF E01 


PC E07/MF E01 
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ISBN-0-662-18679-6 


Forest insect and disease conditions in Alberta, Saskatche- 
wan, Manitoba and Northwest Territories in 1990 and pre- 


ictions for 
MiC-0103047/GAR 156,565 PC E07/MF E01 
ISBN-0-662-18680-X 
Economics of 15 a for industrial utilization of poplar. 
MIC-91-03948/GA\ 156,566 PC E07/MF E01 
ISBN-0-662-18777-6 


Northern Mixedwood ‘89: meee of a sym) 
MIC-91-04113/GAR 573 PC 


ISBN-0-662-55 153-2 
Canada. Transport Canada: a by oy 1985-86. 
MIC-91-03838/GAR 7,526 PC E07/MF E01 
ISBN-0-662-55853-7 
Water, sanitation and development: Water and sanitation 


sector development issues paper. 
Mic-91-03988/GAR 154,420 PC E07/MF E01 
ISBN-0-662-55864-2 


— and development: Agriculture sector develop- 


S paper. 
MIC-91-09987/GAR 154,237 PC E07/MF E01 

ISBN-0-662-57842-2 
Forestry Research Advisory Council of Canada: Annual 


report 1989. 

MIC-91-04031/GAR 156,570 PC E07/MF E01 
ISBN-0-662-57864-3 

Forestry Canada: Strategic pian for international science 

and technology activities, 1990-95. 

MIC-91-03642/GAR 156,554 PC E07/MF E01 
ISBN-0-662-57868-0 


In the forefront of the fight for our environment. 
MIC-91-03729/GAR 155,734 PC E07/MF E01 


ISBN-0-662-57877-5 


Atlantic Fisheries Restructuring Act: Annual report 1989-90. 
MIC-91-03806/GAR 154,282 PC E07/MF E01 


ISBN-0-662-57942-9 
Canadian participation in the development of EDI stand- 
ards. 
MIC-91-03861/GAR 154,845 PC E12/MF E01 


ISBN-0-662-57974-7 
—— Dept. of Fisheries and Oceans: Annual report 


1988 
Mic-91-08805/GAR 154,281 PC E07/MF E01 
ISBN-0-662-58088-5 


Canada. Industry, Science and Technology Canada: Annual 
154,095 PC E12/MF E01 


sium. 
12/MF E01 


report 1989-90. 

MIC-91-03814/GAR 
ISBN-0-662-58215-2 

Fire losses in Canada: Annual report 1989. 


MIC-91-03762/GAR 
ISBN-0-662-58217-9 
Forestry aaa Strategic plan for research on climate 


chan 
MIC-! 9 09641/GAR 156,553 PC E07/MF E01 
ISBN-0-662-58269-1 


Research ae of Forestry Canada, 1990-91. 
MIC-91-03643/GAR 156,555 PC E07/MF E01 
ISBN-0-662-58299-3 
Arctic environmental strategy: An action plan. 
MIC-91-04094/GAR 155,743 PC E07/MF E01 
ISBN-0-7008-0405-6 
Materials for a Duty Electrical Contacts. 
ERATL-91/68/GA 155,025 
ISBN-0-7008-0406-4 
Lighting Developments and Applications. Conference Pro- 
ceedings. Held in London on January 16, 1991. 
ERATL-91/71/GAR 154,472 PC$139.00 
ISBN-0-7008-0407-2 
Battery Conference and Exhibition re Conference Pro- 
is. Held in London on Octobe: 
455 072 PC$130.00 


154,483 PC E12/MF E01 


PC$55.00 


ceeding 
ERATL-91/62/GAR 
ISBN-0-7008-0408-0 


ay Signal Processing: Application ee Confer- 
e Proceedings. Held in London on October 1 
ERATL91/67/ AR 154,870 ‘8¢$130.00 


ISBN-0-7008-04 13-7 
Electrical Power Utilisation: How to Achieve System Per- 
formance. Conference Proceedings. Held in London on 


February 26-27, 1991. 
ERATL-91/70/GAR 155,078 PC$168.00 
ISBN-0-7718-8860-0 


Port Alice SO2 impacts: Air quality, soil, vegetation and 


ith. 
MIC-91-03622/GAR 155,393 PC E17/MF E01 
ISBN-0-77 18-8894-5 
Geo! of the Eureka Peak and Spanish Lake map areas, 


British Columbia. 
MIC-91-03601/GAR 156,634 PC E07/MF E01 
ISBN-0-77 18-8988-7 


Manila Clam Culture Workshop: 1990 proceedin: 
MIC-91-03870/GAR 154,286 PC 07/MF E01 


ISBN-0-77 18-8990-9 


Guide to the design, construction, and operation of a bi- 
valve shellfish depuration facility for British Columbia. 
MIC-91-03887/GAR 54,290 PC E07/MF E01 


OR-58 VOL. 91, No. 20 


ISBN-0-7726-1028-2 
Second Kelly Lake to Cheekye 500 kV transmission line: A 


planning per: 

MiC-3108860/GAR 155,084 PC E07/MF E01 
ISBN-0-7726-1165-3 

Evaluation of adaptive management and minimal sampling 

as techniques for _—- rainbow trout stocking rates. 

MIC-91-03883/GA\ 154,288 PC E07/MF E01 
ISBN-0-7726-1244-7 

Development of pollution control criteria for ppnenene iron 

and steel production, vol. 2: Background re; 

MIC-91-03862/GAR 155,737 PC E19/MF E01 

Development of pollution control criteria for integrated iron 

and steel production, vol. 1: Summary report. 

MIC-91-03869/GAR 155,738 PC E07/MF E01 
ISBN-0-7726-1254-4 


Sustainable communities. 
MIC-91-03874/GAR 


ISBN-0-7726-1259-5 
Basal area response nine years after fertilizing and thinning 


western hemlock. 
MIC-91-03600/GAR 156,549 PC E07/MF E01 
ISBN-0-7726-1267-6 


Downslope 
SBS zone. 
MIC-91-03654/GAR 
ISBN-0-7726-1270-6 
Autecology of common plants in British Columbia: A litera- 


ture review. 
156,551 PC E17/MF E01 


155,740 PC E07/MF E01 


it of the herbicid 





hexazinone in the 


156,765 PC E07/MF E01 


MIC-91-03621/GAR 
yo ee 


Report of a fores' 
MIC-91-03602/GA 


ISBN-0-7726-1291-9 


Purcell Wilderness Conservancy oe Plan. 
MIC-91-03876/GAR 157,720 PC E07/MF E01 


ISBN-0-7726-1294-3 


Study of freshwater cage culture in Scotland. 
MIC-91-03886/GAR 154,289 PC E07/MF E01 


ISBN-0-7726-7264-4 
Enhancing our forest resources: A forest renewal program, 


1991-96. 
MIC-91-03884/GAR 156,558 PC E07/MF E01 
ISBN-0-7729-0587-8 


Geology of carbonatite-alkalic rock complexes in Ontario: 
Wapikopa Lake alkalic rock complex, district of Kenora. 
MIC-91-03528/GAR 56,602 PC E07/MF E01 


ISBN-0-7729-5220-5 
Precambrian gecloay: Slate Islands. 
MIC-91-03531/GA 156,604 PC E12/MF E01 
ISBN-0-7729-6105-0 


Air ae ality survey (TAGA 6000), Bakelite Thermosets Limit- 
elleville, May-June, 1989: Survey report. 
MIC-91-04080/GKR 158,398 PC E07/MF E01 
ISBN-0-7729-6281-2 
Contamination of vegetation by lead and other elements in 
the vicinity of Toronto Refiners and Smelters Ltd., 28 Bath- 


urst Street, Toronto, 1986-87. 
MIC-91-04049/GAR 155,742 PC E07/MF E01 
ISBN-0-7729-6986-8 


Precambrian ore logy: Clearwater Bay area. 
MIC-91-03583/ 156,632 


ISBN-0-7729-7466-7 
Nectar trees, shrubs, and herbs of Ontario. 
MIC-91-03894/GAR 154,259 PC E07/MF E01 
ISBN-0-7729-7535-3 


Precambrian geol 
MIC-91-03892/GA 


ISBN-0-7729-7774-7 
Dose response for selected environmental air pollutants: A 


study on runners: Final report. 
MIC-91-03710/GAR 155,425 PC E07/MF E01 
ISBN-0-7729-7915-4 


rece conservation in winter: A question of food, fat and 
habitat. 
156,750 PC E07/MF E01 


mission to Scandinavia. 
156,550 PC E07/MF E01 


PC E07/MF E01 


: Manitou Stretch area. 
156,642 PC E07/MF E01 


MIC-91-03879/GAR 
ISBN-0-7729-7988-X 

Review of Ministry end result specifications. 

MIC-91-03652/GAR 157,524 PC E07/MF E01 
ISBN-0-7732-0538-1 


Alberta birds, 1971-80, vol. 1: — eee 
MIC-91-03999/GAR 16,754 PC E17/MF E01 


ISBN-0-7732-0541-1 
Sane Species and Prairie Conservation Workshop: 


Proceedings. 
MIC-91-03998/GAR 156,753 PC E17/MF E01 
ISBN-0-7743-6475-0 


ee eur resources inventory of Collingwood Township, 


inty. 
Mice 91-03530/GAR 156,603 PC E07/MF E01 
ISBN-0-8018-4252-2 


World Tables, 1991. 
PB91-216887/GAR 


ISBN-0-8406-0335-5 


Prevalence of Selected Chronic Conditions, United States, 
1979-81. 


154,530 MF E12 


PB91-204784/GAR 
ISBN-0-8406-0340-1 
Current Estimates from the National Health Interview 


Survey, United States, 1983. 
PB91-204792/GAR 156,246 PC A09/MF A03 
ISBN-0-8406-0360-6 


Physician Contacts by Sociodemographic and Health Char- 
acteristics, United States, 1982-83. 
PB91-204685/GAR 155,763 PC A04/MF A01 
ISBN-0-8406-0376-2 
Anthropometric Reference Data and Prevalence of Over- 
weight, United States, 1976-80. 
155,757 PC A05/MF A01 


156,245 PC A04/MF A01 


PB91-213033/GAR 
ISBN-0-8406-0403-3 
Anthropometric Data and Prevalence of Overweight for His- 


panics: 1982-84, 
PB91-213934/GAR 155,759 PC A06/MF A02 
ISBN-0-8406-0444-0 


Revision of the U.S. Standard Certificates and Reports, 


1 ‘ 

PB91-216556/GAR 155,760 PC A03/MF A01 
ISBN-0-88763-167-3 

Globe ‘90 oro ape In business for tomorrow: The transi- 


tion to sustainable development. 
MIC-91-03716/GAR 154,539 PC E07/MF E01 


ISBN-0-88911-081-6 


Potential impact on Canada of proposed new ISO stand- 
ards for large international freight containers. 
MIC-91-03671/GAR 157,712 PC E07/MF E01 


ISBN-0-88936-576-8 


Addressing the human dimension in nutrition sciences, 
fe yee and international agricultural research. 
IC-91-03901/GAR 154,526 MF E01 


ISBN-0-89629-087-5 
Commercialization of Agriculture under Population Pressure: 
Effects on Production, Consumption, and Nutrition in 
Rwanda. 
PB91-213009/GAR MF A02 
ISBN-0-89629-088-3 
Effects of Exchange Rate and Trade Policies on Agriculture 


in Pakistan. 
154,240 MF A02 


154,241 


PB91-212944/GAR 
ISBN-0-89629-089-1 

Effects of International Remittances on Poverty, Inequality, 

and Development in Rural Egypt. 

PB91-212951/GAR 154,529 MF A01 
ISBN-0-920769-78-0 

Three R’s: Recognizing, reaching, and referring women with 

addictions: A guide for caregivers. 

MIC-91-04054/GAR 154,437 PC E12/MF E01 
ISBN-0-921623-08-9 

Lome Sound Region: A coastal atlas for environmental 


protecti: 

MIC-91-03624/GAR 156,687 PC E17/MF E01 
ISBN-1-55048-318-8 

New Brunswick. Geographic 

Annual report 1989-90 

MIC-91-03843/GAR 
ISBN 1-56091-137-9 

Proceedings of the annual automotive technology develop- 

ment contractors’ coordination meeting. 

DE91013326/GAR 154,739 PC A20/MF A03 
ISBN 1-85333-079-5 

Direct disposal of spent nuclear fuel. 

DE88012623/GAR 156,853 PC A10/MF A02 
ISBN-2-550-21626-1 

Hydro-Quebec: Annual report 1990. 

MIC-91-03764/GAR 155,079 PC E12/MF E01 
ISBN 3-89205-074-0 

Moderne Zentralheizungstechnik. Ein Handbuch des Hes- 

sischen Ministeriums fuer Wirtschaft und Technologie. 

(Modern central heating systems. A handbook of the Hes- 

sian Ministry of Economics and Technology). 

DE91788601/GAR 155,261 PC A03/MF A01 
ISBN 3-925795-90-1 

Analytische Loesung der instationaeren Temperaturfeldglei- 

chung fuer beliebige Randbedingungen bei Beruecksichti- 

gung innerer Waermequellen. (Analytic solution of the insta- 

tionary temperature field equation for random boundary 

conditions taking inner heat sources into account). 

DE91785808/GAR 157,494 PC A07/MF A01 
ISBN-82-595-6294-4 

Ice Dynamics in the Marginal Ice Zone. 

PB91-223107/GAR 156,992 PC E05/MF E05 
ISBN 87-550-1717-7 

Continuous release, dense gas, field experiments with ob- 

stacles. Final report on project BA. 

DE91792966/GAR 155,389 PC A03/MF A01 
ISBN 87-7475-129-8 

Tofasestroemning i opsp le poroese strukturer. (Two 

phase flow in fractures porous structures). 

DE91793011/GAR 56,687 PC A09/MF A01 
ISBN 87-7760-004-5 

Profile of the Danish offshore industry. 

DE91792996/GAR 156,685 PC A03/MF A01 


Information Corporation: 
156,749 PC E07/MF E01 
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ISBN 87-7778-008-6 
Sol til Nih j 38, Oester 


Hornum, | 950 D Stoevring. (Solar energy for the floor heating 
at the address Nihoejevej 38, Oester Hornum, 9530 Stoevr- 


0261792971/GAR 155,338 PC A05/MF A01 
ISBN 87-88979-15-6 

Beregning af raastof-, energiforbrug iy sages ved 

fremstilling og bortskaffelse af glas-, blik- polypropylen- 

plast-emballage. (Calculation of raw materials, energy con- 

sumption and environmental exposure in relation to the pro- 

duction and disposal of glass, sheet metal and polypropyl- 


ene plastic yore 
158,544 PC A03/MF A01 





DE91792968/GA! 
ISBN 87-89309-29-4 
Erfaringer med danske "9 andre europaeiske naturgas- 
drevne gasmotoranlaeg. (Experiences with Danish and 
other European natural gas fired engine systems). 
DE91792973/GAR 154,762 PC A04/MF A01 
toon €7-00200-36-0 





med gas. (Energy produc- 
tion costs of natural gas utilization). 
DE91792991/GAR 155,077 PC A07/MF A01 
ISBN 87-89309-37-5 
Smaa gasturbiners tekniska nivaa och utvecklingsriktningar. 
(Technical level and lines of development of small gas tur- 


bines). 

DE91792990/GAR 155,264 PC A05/MF A01 
ISBN-91-86002-72-4 

Technological Innovation and Environmental Concern: Con- 

tending Policy Models in China and Vietnam. 

PB91-216846/GAR 154,102 PC E07/MF E07 
ISBN-92-835-0603-0 

Analytical Qualification of Aircraft Structures. 

N91-24638/9/GAR 154,208 PC A08/MF A01 
ISBN-92-835-0612-X 

AGARD Flight Test Techniques Series. Volume 9: Aircraft 

Exterior Noise Measurement and Analysis Techniques. 

N91-24843/5/GAR 154,220 PC A10/MF A02 


ISBN 92-9083-028-X 
Mind over matter: The intellectual content of experimental 


Beate 7571/GAR 157,443 PC A03/MF A01 
ISBN 0642 59895 9 


Application of the photon-fluence scaling theorem to ab- 
sorbed dose calorimetry for bremsstrahlung peak energy > 


1.02 MeV. 

DE91619154/GAR 156,295 PC A03/MF A01 
ISI/RR-91-282 

Netlist + :A ron es Interface - jluage for Chip Design 

AD-A236 444/6/GAR 155,045 PC A05/M "A01 
ISL-CO-237/90 

Studies on Secondary Combustion of Gun Exhaust Plumes. 

PB91-216903/GAR 157,028 PC E05/MF E05 
ISPO-329 

Improved ye age | sample counter INVS Mod-ll 

DE91013873/GAI 156,815 PC A03/MF A01 
ITN-90-85016 


Optimal Accumulation of Power. 
N91-24935/9/GAR 


ITN-90-85017 


Sekirat Efsharuyot Nitzul Hachalal Lematarot Ezrachi “ 
a of the Possibilities for Exploiting Space for Civil 


jectives). 

Not 1-24213/1/GAR 157,536 PC A03/MF A01 
IWG-FR-082-01 

Health and environmental effects document for oil shale, 


1981. 

DE90004321/GAR 155,714 PC A07/MF A01 
IWS-143.21 

Industrial Hygiene Survey Report of General a Com- 

pany, Albuquerque, New Mexico, April 18-24, 1 

PB91-212662/GAR 155,432 PC. AO4/ME A01 


IZF-1991-B-2 
Exploratory Study of the Interpretation of Logical Operators 
in Database rey - aes ion. 
AD-A236 478/4/GA 154,885 PC A03/MF A01 


JA-211-91 


Law of Federal “irae Relations. 
AD-A236 851/2/GAR 54,083 PC A18/MF A03 


JA-231-91 


156,542 PC A04/MF A01 


Reports of Survey and Line of = Determinations. 
AD-A236 663/1/GAR 6,414 PC AOS/MF A01 


JA-320-91 


Senior Officers Legal Orientation. 
AD-A236 860/3/GAR 


JINR-E-6-89-413 
Second class currents in the miu (sup (minus))-capture by 


polarized light nuclei. 
DE90000718/GAR 157,205 PC A03/MF A01 
JINR-E-10-89-362 
Some questions of using the algebraic codi 
construction of special-purpose processors in 


physics spectrometers. 
DE90000714/GAR 157,204 PC A03/MF A01 
JUEL-2364 
Unt hung der Einfl 
tionsbedingungen auf Aktivitaet 


156,540 PC A12/MF A02 


theory for 
igh energy 








von Reduktions- und Reak- 
und itaet modifi- 


zierter Leone tem sgn bei der Alkoholsynthese. 

(Examination of the influences of Benge veg 

reaction conditions on activity and selectivity of modified 

Cu-Co-Zn-Al — during the “alcohol 

DE91785733/GA 155,145 PC A08/MF A01 
K/ET-194 


Relationship of p to 


cylinders. 
DE91011147/GAR 
K/ETO-56 





p rise in overfilled 
156,830 PC A03/MF A01 


Effect of fluoride i cylinder valve corrosion. 
DE91012745/GA 155,965 PC A04/MF A01 
K/QT-389/0P 

Pen nr one me for the Oak Ridge Mixed Waste Incinerator: 

Emi is test for August 27, 1990. 

DE91013823/GAR 155,373 PC A03/MF A01 
KCP-613-4525 

Enterprise modeling for the focused electronics fact 

DE91011377/GAR 155,062 PC AO4/MF A01 
KCP-613-4531 

Focused electronics factory: A le 7 

DE91013282/GAR 155,063 ope A03/MF A01 
"ean 

at coated printed wiring assemblies. 

Bestorsater 155,019 PC A03/MF A01 
KFK-PEF-63 

Aenderung der Bodenvegetation in Waldbestaenden als 

Folge einer kuenstlichen Duengung. Fichtenforste des 

Luzulo-Abietetum und Galio- 


ground cover of forests due to fertilizers. Spruce-forests of 

the Luzulo-Abietetum and the Galio-Abietetum in the upper 

variegated sandstone of the Northern Black Forest). 

DE91782121/GAR 156,548 PC A12/MF A02 
KFK-PEF-76 

Oben Offene Experimentierkammern am ey oo me a 1. 

ens (Open top chamber exp 


). 
beat 39785671 /GAR 
KFK-PEF-78 
Zeitlicher Veriauf und raeumliche le Verteilung der ——— 
von fluechtigen organischen V gen und Ki 10 
oxid in Baden-Wuerttemberg. (Temporal variations ‘and spa- 
tial Nee eg of emissions of volatile organic compounds 
and monoxide in the state of Baden-Wuerttemberg). 
DE91782538/GAR 155,384 PC A07/MF A01 
KFK-PEF-79 
Entwicklung eines SCR-Katalysators 
pyr ee ey (Development ofa scr. ann adapt- 
ed to insta mgt operation of the reactor). 
DE91785662/GAR 155,386 PC A05S/MF A01 


KFK-4792 


Entstehung und Verbrauch von Stickoxiden waehrend der 
Verbrennung. (Formation and consumption of nitric oxides 


during combustion). 
DE91785664/GAR 154,714 PC A03/MF A01 
KFKI-1991-07/E 


Linear electromechanical effect in a polymeric ferroelectric 
tal. 


liquid crys' 

DE91010128/GAR 154,669 PC A03/MF A01 
KMSF-U-2116 

Inertial fusion research. 1988 Annual technical report, Octo- 


ber 1987-September 1988. 
DE90001996/GAR 157,106 PC A08/MF A01 


L-16502-V-2 
Transonic Symposium: Theory, Application and Experiment, 
2. 


Volume 2. 
N91-24132/3/GAR 154,132 PC A11/MF A02 
L-16509 
Te of Cloud Detection Instruments and Perform- 
of Laminar-Flow Leading-Edge Test Articles During 


NASA Leadi — Flight-Test Program. 
N91-24199/2. GA 154,203 PC A04/MF A01 


L-16774 
NASA Langley Laminar-Flow-Control Experiment on a 
Swept, Supercritical Airfoil: Suction Coefficient Analysis. 
N91-24098/6/GAR 154,163 PC A03/MF A01 
L-16934 
Atlas of Wide-Field-of-View Outgoing Longwave Radiation 
Derived from Nimbus 7 Earth _—, Budget Data Set, 
November 1985 to October 198 
N91-24719/7/GAR "54,963 PC A04/MF A01 


LA-UR-89-3000 
Detonation chemistry studies of energetic materials using 


laboratory scale samples. 
DE90000536/GAR 157,006 PC A04/MF A01 





155,387 PC A13/MF A02 








LA-UR-90-4428 
Effects of different sources of occupational stress on affec- 
tive, motivational, and psychosomatic outcomes. 
DE91005935/GAR 156,302 PC ‘A03/MF A01 
LA-UR-91-477 
Limitations to the method of power spectrum analysis: Non- 
stationarity, biased estimators, and weak convergence to 


normality. 
DE91008583/GAR 
LA-UR-91-1018 


156,142 PC A03/MF A01 





Contributi of chemistry in early day Los Alamos. 
DE91009970/GAR 154,583 PC A03/MF A01 
LA-UR-91-1117 
Air combat environment test and evaluation facility and the 
development of the offensive sensors |. 


LA-UR-91-1476 


DE91011398/GAR 
LA-UR-91-1164 
Hot dry rock heat mining: An alt 


DE91611393/GAR 
LA-UR-91-1210 

KrF amplifier design issues and application to ICF system 

DE91013314/GAR 156,799 PC A03/MF A01 
LA-UR-91-1245 

Application of a mean field approximation to two systems 


that exhibit self. 
DE91011386/GA\ 156,588 PC A03/MF A01 
LA-UR-91-1286 
Quantitative 
MgO and 
91011405/GAR 
LA-UR-91-1303 
implementation of the Los Alamos National Laborato- 
ty Environmental Restoration Program at Technical Area 
DE91011439/GAR 155,503 PC A03/MF A01 
LA-UR-91-1329 
— of high (Tc) superconducting thin films for micro- 
tions. 


DESI 011436/GAR 157,150 PC A03/MF A01 
LA-UR-91-1419 
Space-charge calculation for bunched beams with 3-D ellip- 


soidal symi q 

DE91013313/GAR 157,378 PC A03/MF A01 
LA-UR-91-1424 

Theoretical analyses of (n,xn) reactions on (sup 235)U, (sup 

238)U, (sup 237)Np, and (sup - for EN NDE/B-VI. 

DE91011410/GAR 57,208 PC A03/MF A01 
LA-UR-91-1433 


157,007 PC A03/MF A01 





energy progr 
155,245 PC A03/MF A01 


of the point defect structures of Fe- 
perovskite. 
155,859 PC A03/MF A01 


PSR switchyard kicker system i 
DE91013175/GAR 
LA-UR-91-1434 


improvements. 

157,355 PC A03/MF A01 
Pi system for the Los Alamos Proton S 
DE91013072/GAR 157,352 


PO hos ME A01 
LA-UR-91-1439 


pa sane of reflective optical systems for XUV projec- 


tion I 
DE91013167/GAR 155,055 PC A03/MF A01 
LA-UR-91-1447 


Copper plating the ground test accelerator 
DE91013069/GAR 157,351 


LA-UR-91-1448 
Antiproton-induced elastic and inelastic scattering at inter- 


mediate ——— 

DE91013068/GAR 157,350 PC A03/MF A01 
LA-UR-91-1454 

Radiation dosimetry data management using VAX C, FMS, 


RMS, DCL, and Oracle. 
DE91013065/GAR 156,292 PC A03/MF A01 
LA-UR-91-1455 


Cell design for the DARHT linear induction accelerators. 
DE91013050/GAR 157,349 PC A03/MF A01 


ae 1458 


of a 1700-MHz cluster cavity of planar triodes. 
beot0t 9/GAR 157,348 PC A03/MF AO1 


LA-UR-91-1459 
Design of an accelerating cavity for the Superconducting 


Collider Low-Energy 
DE91013048/GAR 157,347 PC A03/MF A01 
LA-UR-91-1460 
H(sup ——_ 
nostic technique. 
DE91013047/GAR 
ppt 1461 


Klystrode with potential for space applica 
Ol 31019046/GAR 155,027 PC AOI ME A01 


LA-UR-91-1462 
New wake-potential calculation method using orthogonal 
s. 
DE91013045/GAR 157,345 PC A03/MF A01 
LA-UR-91-1463 
Guideline for design, —e and fabrication of vacuum 


vessels for lerators. 
DE91013044/GAR 157,344 PC A03/MF A01 
LA-UR-91-1464 


Applied geometric tolerancing in accelerator component 
design. 
DE91013043/GAR 157,343 PC A03/MF A01 
LA-UR-91-1465 
pa we gas disconnect joints used in cryogenic accelera- 
tems. 


Desto1 2/GAR 157,342 PC A03/MF A01 


LA-UR-91-1467 
pmenpemens aomeien , transport, and transverse oscilla- 
experiments using the REX injector. 
De91073041 /GAR 157,341 PC A03/MF A01 

LA-UR-91-1476 


UI of the PHERMEX accelerator. 
DE91013039/GAR 157,340 PC A03/MF A01 


October 15, 1991 OR-59 


RFQ. 
PC A03/MF A0O1 





by a slit diag- 
157,346 PC A03/MF AO1 





NTIS ORDER/REPORT NUMBER INDEX 


LA-UR-91-1479 
Automated vacuum system. 
DE91013655/GAR 
LA-UR-91-1502 


Observations of the PSR transverse — 
DE91013647/GAR 157,43 


LA-UR-91-1516 
New evaluations of neutron cross sections for (sup 14)N 


and (sup 16)O. 

DE91013521/GAR 157,416 PC A03/MF A01 
LA-UR-91-1517 

Ab initio cluster studies of 

DE91013520/GAR 
LA-UR-91-1526 

X-ray generation by high irradiance exawatt/cm(sup 2) sub- 

i ind lasers. 


1E91013497/GAR 157,414 PC A03/MF A01 
LA-UR-91-1558 
Considerations for design of a micropositioner for cryogenic 


accelerators. 

DE91013038/GAR 157,339 PC A03/MF A01 
LA-UR-91-1559 

Microwave enhanced diffusion. 

DE91013312/GAR 
LA-UR-91-1560 


ae of interlayer materials for the microwave join- 


291013311/GAR 155,883 PC A03/MF A01 
LA-UR-91-1576 
ition of the optically pumped polarized H(sup (minus)) 


source at LAMPF. 
DE91013310/GAR 157,377 PC A03/MF A01 
LA-UR-91-1585 


pononinnd physics information needed for accelerator driven 


utation of nuclear waste. 
DE91013309/GAR 157,376 PC A03/MF A01 
LA-UR-91-1587 


MESA: A 3-D Eulerian hydrocode for penetration mechan- 


ics studies. 
DE91013308/GAR 157,027 PC A03/MF A01 
pre 1595 
ar data needs for the aon hn ae initiative. 
DeDT01S231/GAR 7,601 PC A03/MF A01 
LA-UR-91-1612 


Shock compression of DuPont Detasheet at low stress. 
DE91013229/GAR 156,065 PC A03/MF A01 


LA-UR-91-1614 

ae strong shock waves with a supersonic peristal- 

tic pump. 

DE91013228/GAR 157,056 PC A03/MF A01 
LA-UR-91-1635 

epee program at the WNR neutron source at 

DE91013078/GAR 157,353 PC A03/MF A01 
LA-UR-91-1636 

a interferometer to measure particle and shock 


ities simultaneously. 
155,769 PC A03/MF A01 


157,432 PC A03/MF A01 


pe A03/MF A01 


04. 
157,162 PC A03/MF A01 


155,884 PC A03/MF A01 


DE91013077/GAR 
LA-UR-91-1637 
Nonlinear modeling of chaotic time series: Theory and ap- 
ication: 


ications. 
BES1013076/GAR 156,134 PC A04/MF A01 
LA-UR-91-1642 
ZrO2 reinforced-MoSi2 matrix composites. 
DE91013074/GAR 155, 943 PC A03/MF A01 
LA-UR-91-1647 
Analysis of Lagrangian particle velocity gauge measure- 


ments. 

DE91013032/GAR 157,338 PC A03/MF A01 
LA-UR-91-1648 

Dynamic plasticity in transition from thermal activation to 


viscous drag. 
DE91013031/GAR 156,093 PC A03/MF A01 
LA-UR-91-1650 
Optical pumping of the polarized H(sup (minus)) ion source 
t 


a . 

DE91013030/GAR 157,337 PC A03/MF A01 
LA-UR-91-1654 

Slit aperture for the monitoring x-ray experiment (MOXE). 

DE91013317/GAR 157,665 PC A03/MF A01 
LA-UR-91-1662 

Nuclear models relevant to evaluation. 

DE91013315/GAR 157,379 PC A03/MF A01 
LA-UR-91-1707 





e of a metabolism 


DE91013684/GAR > 154,672 PC AQ4/MF A01 
LA-UR-91-1713 


Recognizing Bee and other components of genomic 


structure. Workshop report. 
DE91013393/GAR 156,189 PC A03/MF A01 
LA-UR-91-1716 


Moving finite elements: A continuously adaptive method for 


computational fluid dynamics. 

DE91013391/GAR 157,058 PC A03/MF A01 
LA-UR-91-1730 

Shock initiation of pentaerythritol tetranitrate crystals: Steric 

effects due to plastic flow. 


OR-60 VOL. 91, No. 20 


DE91013389/GAR 
LA-UR-91-1734 

Epitaxial growth of silicon on CoSi2(001)/Si(001). 

DE91013387/GAR 154,647 PC A03/MF A01 
LA-UR-91-1758 

Shock initiation of pentaerythritol tetranitrate crystals: Opti- 

cal absorption and emission studies. 

DE91013381/GAR 157,012 PC A03/MF A01 
LA-UR-91-1782 


157,013 PC A03/MF A01 


Secondary standards Fea for neutron data 
prin: ro above 20 MeV 
DE91013377/GAR 157,400 PC A03/MF AO1 


LA-UR-91-1788 
pose oh —— cooperation Subgroup 7: Multigroup 


nN proce: 

Be91012234/GAR 157,230 PC A03/MF A01 
LA-UR-91-1789 

Study of the impact of reaction rates on equation of state. 

DE91013375/GAR 157,011 PC A03/MF A01 
LA-UR-91-1808 

Nucleon-nucleon measurements at LAMPF. 

DE91013371/GAR 157,399 PC A03/MF A01 
LA-UR-91-1820 

Overdriven shocks in solids and liquids. 

DE91013370/GAR 157,057 PC A03/MF A01 
LA-UR-91-1826 

PILAC: A pion linac facility for 1-GeV pion physics at 


DE91013369/GAR 157,398 PC A03/MF A01 
LA-UR-91-1837 


of moly um mirror reflectivities. 
DE91013318/GAR 157,380 PC A03/MF A01 
LA-UR-91-1892 
Reliable modeling of complex behavior. 
DE91013385/GAR 156,094 PC A03/MF A01 
LA-UR-91-1893 
Pion double — exchange “ hadron dynamics. 
DE91013384/GA' 157,402 PC A03/MF A01 
LA-UR-91-1895 
Complex dynamics of the integer quantum Hall effect. 
DE91013383/GAR 157,401 PC A03/MF A01 
LA-11550-MS 
Economic prefeasibility study of geothermal energy devel- 
opment at Platanares, Honduras. (Estudio economico de 
prefactibilidad del desarrollo de energia geotermica en Pla- 


tanares, Honduras). 
155,244 PC A06/MF A01 





DE90001388/GAR 
LA-11822-MS 
Defending the defenders: Brilliant pebble ams against 
p-up neutral particle beam suppression ai 
E91012521/GAR 156,319 Pe ‘A03/MF A01 
LA-11954-T 
ogee investigation of uranium — densifica- 
and the influence of free carbon diffusio! 
De91010893/ GAR 156,803 PC A06/MF A01 


LA-11960-T 
Solubility studies of the Ca-CaO-CaCl2 system. 
DE91014129/GAR 154,652 PC A04/MF A01 
LA-11977-MS 


Economics of renewable and nonrenewable energy 


sources. 

DE91013348/GAR 155,308 PC A04/MF A01 
LA-12055 

Effects of in situ alpha-particle irradiations on six strong- 


base anion exchange resins. 
DE91011344/GAR 154,585 PC A03/MF A01 
LA-12067-MS 


— of nuclear power plants in the People’s Republic of 
hi 


ina. 

DE91013342/GAR 156,915 PC A03/MF A01 
LA-12068-MS 

DataShoP: A database of weak-shock constitutive data. 

DE91013349/GAR 156,039 PC A07/MF A01 
LA-12069-MS 

Interceptor combinations for theater defense. 

DE91012990/GAR 156,320 PC A03/MF A01 
LA-12089-MS 

Energy supplies, options, and strategies. 

DE91012985/GAR 155,305 PC A03/MF A01 
LA-12091-MS 

Recovery of saturated video signals from vidicons by dy- 


namic cathode biasing. 
DE91012402/GAR 154,853 PC A03/MF A01 
LA-12100-PR 


Laboratory and field studies related to the gy — 
onuclide Migration Project. Progress report, October 1 


1989-September 30, 1990. 
DE91011988/GAR 155,466 PC A03/MF A01 
LA-12112-M 


Improved invent 
DE91013873/GA 


LA-12135-MS 


X6XS.0 cross section library for MCNP-4. 
DE91013551/GAR 157,423 


LBL-PUB-30638 
Modified octupoles for damping coherent instabilities. 


’ 


sample counter INVS Mod-lil. 
156,815 PC A03/MF A01 


PC A05/MF A01 


DE91012325/GAR 
LBL-PUB-30665 


fs >t iary B Factory lattice design. 
91012916/GAR 


LBL-PUB-30730 


Apiary B-Factory separation scheme. 
DE91012917/GAR 157,320 PC A03/MF A01 


LBL-25043 


Status and applications of new a Hy lechnologies. 
DE91011888/GAR 7 PC A03/MF A01 


LBL-27249 


Science of thermomechanical processin 
DE90000167/GAR 156,07: 


LBL-28431 
ee systems as luminaries of varying candlepower 


distributior 
154,467 PC A03/MF A01 


157,244 PC A03/MF A01 


157,319 PC A03/MF A01 


" PC A03/MF A01 


DE9101 2351 /GAR 
LBL-28792 
Electronic high frequency fluorescent ballasts (past, present 


and future 
DE91011887/GAR 155,296 PC A03/MF A01 
LBL-28878 


Gravity model for the Coso geothermal area, California. 
DE91011874/GAR 155,246 PC A03/MF A01 


LBL-28889 
Photolithographically d thin-film multilayer devices 


of YBa(sub 2yCu(sub 3)O(sub 7- x). 
DE91012350/GAR 155,021 PC A03/MF A01 


LBL-28890 


Thin-film flux transformers of YBa2Cu3O(7-x). 
DE91012363/GAR 155,039 PC A03/MF A01 


LBL-29044 


Release and transport of gaseous C-14 from a nuclear 
waste repository in an unsaturated medium. 
DE91011909/GAR 155,465 PC A03/MF A01 


LBL-29061 
Si(Li) detectors with thin dead layers for low energy x-ray 


detection 
157,211 PC A03/MF A01 





ion. 
DE91011875/GAR 

LBL-29419 
US/EKS: Advances in the SPANK-based Energy Kernel 


System. 
DE91012659/GAR 155,095 PC A04/MF A01 
LBL-29428 


Nonminimal t(bar t) models of composite Hi 
DE91011900/GAR 157,213 


LBL-29588 
oe of the quantum susceptance on the gain of super- 


ducting quasiparticle mixers. 
DE91012552/GAR 156,022 PC A03/MF A01 
LBL-29592 


TEM analysis of enclosed crystal microstructures and inter- 


faces. 
DE91012344/GAR 156,030 PC A03/MF A01 
LBL-29594 


Quantum measurement and the mind-brain connection. 
DE91012343/GAR 157,253 PC A03/MF A01 


LBL-29596 
Proposal for a cryogenic magnetic field measurement 


system for SSC - magnets. 
DE91012863/GA 157,314 PC A03/MF A01 


LBL-29684 
Study of copper diffusion into polyimides by optical second 


harmonic generation. 
156,060 PC A03/MF A01 


is bosons. 
A03/MF A01 


DE91012353/GAR 
LBL-29701 


High-frequency Schottky detector for use in the Tevatron. 
DE91012354/GAR 157,256 PC A03/MF A01 


LBL-29735 
Energy dissipation in chemical reactions on ultrafast times- 
t 


cales. 
DE91012342/GAR 154,638 PC A03/MF A01 
oe 


k scale su; aearnenatry. 
best 012341/ 


LBL-29774 
Searching for top decays to charged Higgs bosons with the 


SDC detector. 
157,277 PC A03/MF A01 


157,252 PC A03/MF A01 


e' . 
DE91012480/GAR 
LBL-29794 


High-(Tc) thin-film microelectronics. 
DE91012340/GAR 155,020 PC A03/MF A01 


LBL-29907 
Wide band slot-coupled beam sensing electrode for the ad- 


vanced light source. 
DE91014300/GAR 157,442 PC A03/MF A01 
LBL-29909 
Low power rf s 
DE91014194/ 


LBL-29938 
Some new approaches to semiclassical and quantum tran- 


sition state theory. 
DE91012345/GAR 154,639 PC A03/MF A01 


1. for the ALS Linac. 
157,441 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


LBL-29961 
bE epee of an RF driven ae (minus)) ion sou 
DE91012862/GAR 157,313 PC A03/MF A01 
LBL-29990 
Physics at the Planck scale. 
DE91012346/GAR 
LBL-29994 
Study of the influence of temperature gradients on densifi- 
cation of glass powder compacts. 
DE91012337/GAR 155,867 PC A04/MF A01 
LBL-30021 
— of multiple stream pulsed jet combustion sys- 
ems. 
ae 157,049 PC A03/MF A01 
L-30022 
a me based measurements of galactic cosmic ray frag- 


mentation in shielding. 
DE91012336/GAR 157,250 PC A03/MF A01 


LBL-30023 
Biochemical mechanisms and clusters of damage for high- 


LET radiation. 
156,285 PC A03/MF A01 


157,254 PC A03/MF A01 


DE91012335/GAR 
LBL-30026 


Comment on round-off errors “— + one-turn Taylor maps. 
DE91012553/GAR 57,283 PC A03/MF A01 


LBL-30027 
Typical ‘Ztrack’ long-term tracking result for the SSC aper- 


ture study. 
DE91012555/GAR 157,284 PC A03/MF A01 
LBL-30173 


Numerical studies of cold water injection into vapor-domi- 


nated geothermal systems. 
DE91012295/GAR 155,249 PC A03/MF A01 
LBL-30204 


State of H(sup (minus)) source developmen 
DE91013754/GAR 157,433 PC A03/MF A01 


LBL-30211 
New experimental limit on the electric dipole moment of the 


electron. 

DE91012362/GAR 157,259 PC A03/MF A01 
LBL-30257 

Software methodologies for the SSC. 

DE91012333/GAR 157,249 PC A03/MF A01 
LBL-30298 

Predicting permeability and electrical conductivity of sedi- 


mentary rocks from microgeometry. 
DE91011882/GAR 156,675 PC A03/MF A01 


LBL-30308 
Seasonal storage of thermal energy in unsaturated soils: 
Modeling, simulation, and field validation. 
DE91011876/GAR 155,273 PC A03/MF A01 


LBL-30365 
Characterization of crystalline interfaces by advanced elec- 


tron microscopy. Summary. 
DE91011883/GAR 156,084 PC A04/MF A01 
LBL-30373 


Crystal attenuation and velocity structure at the San An- 
dreas fault zone in central California. 
DE91011872/GAR 156,589 PC A10/MF A02 


LBL-30403 


Ferromagnetic material in the superconductor and its effect 
on the magnetization sextupole and decapole in the SSC 


dipoles at injection. 
DE91011886/GAR 157,212 PC A03/MF A01 
LBL-30410 
Building a mass storage system for physics 
DE91012293/GAR 157,234 
LBL-30411 
Role of the UNIX(trademark) central computing facility in a 


multi-purpose national laboratory. 
DE91012361/GAR 157,258 PC A03/MF A01 


LBL-30421 
a | peace of Al-Cu-Li-Zr alloy 2090-T8E41 at 298 


and 77K. 
DE91011885/GAR 156,028 PC A03/MF A01 
LBL-30425 


EOS TPC analysis shell. 
DE91011873/GAR 


LBL-30435 
Specific heat of YBa2CuQ7: Volume fraction of supercon- 
per ney — characteristic of the ‘ideal’ supercon- 
ducting s' 
DE9101 1827/GAR 157,152 PC A03/MF A01 
LBL-30474 


Alumina-silicon carbide composites from coated powders. 
DE91012357/GAR 155,941 PC A04/MF A01 


LBL-30482 
Thin film synthesis using miniature pulsed metal vapor 


vacuum arc plasma guns. 
DE91012359/GAR 157,158 PC A03/MF A01 


ge 


ications. 
A03/MF A01 


157,210 PC A03/MF A01 


of the working group 4: Hadron [en 


Sumi 
DE9101 349/GAR 157,255 ‘A01 
LBL-30523 

Preliminary performance of the LBL AECR. 


DE91012356/GAR 157,257 PC A03/MF A01 


LBL-30570 


Electronic structure of organometallic complexes of the f 
vag Pp ion of the optical and magneto- 
cyclohexylisocyanide adduct derived 


(Ill). 
154,637 PC A03/MF A01 





chemical da’ 

from m tna((eta)(sup 5)-cyelop 

DE91012294/GAR 
LBL-30573 


See bolometers: High-(Tc) and low-(Tc) 
D 91011830/GAR “, US, Pe AgO/ME A01 


LBL-30582 
Advanced Light ho mag A new tool for research in atomic 


and molecular 
157,311 PC A03/MF A01 





DE91012860/GA 
LBL-30604 
Prompt bunch by bunch synchrotron oscillation detection 


via a fast phase measurement 
DE91012326/GAR 157,245 PC A03/MF A01 
LBL-30632 


Surface, interface and thin-film = tism: An overview. 

DE91012358/GAR ,091 PC A03/MF A01 
LBL-30635 

Physics possibilities at LHC/SSC. 

DE91012861/GAR 157,312 PC A03/MF A01 
LBL-30669 


Isochronous lattice for PEP. 
DE91012967/GAR 


LBL-30718 


Integral equation formulation for mon ~ and other 
nonlinear flow problems through porous medi 
DE91014231/GAR 156,680 BC A03/MF A01 


LBL-30772 
Computer modelling of bunch-by-bunch feedback for the 


SLAC B-factory design. 
DE91012968/GAR 157,330 PC A03/MF A0O1 
LDA-91-10734 


Chinese ene de of Foreign Affairs: A Reference Aid. 
PB91-928202/ 154,424 


LMSC-F-415048 
pares ads Coherent Lidar Airborne Shear Sensor. Windshear 
N91-24141/4/GAR 
(Order as N91-24140/6/GAR, PC A20/ME nos) 
LNS/PH-90-21 


pons aman Wl of angular distributions of absolute cross 
sections inalyzing powers of the reaction (bar p)p 
Wolds Spa(oupe + ) between 1.3 and 2.4 GeV. 

DE91012638/GAR 157,304 PC A03/MF A01 


LR-31879 


Laboratory Test and Acoustic Analysis of Cabin Treatment 
for Propfan Test Assessment Aircraft. 
N91-24844/3/GAR 157,039 PC A07/MF A01 


LYC-86-11 
Small Engine Component Technology (SECT) Study. Pro- 


= Report. 
91-24204/0/GAR 154,743 PC A08/MF A01 
MO0-4 

Civilian Manpower Statistics, Quarter Ending March 31, 


1991. 
AD-A236 863/7/GAR 154,084 PC A03/MF A01 
M03 
Department of Defense Military Manpower Statistics, Quar- 


ter Ending 31 December 1990. 
AD-A236 363/8/GAR 156,336 PC A04/MF A01 


M07 


Worldwide U.S. Active Duty — Saag Casualties, 
October 1, 1979 a March 31, 
AD-A236 864/5/GAR 156.491 PC A03/MF A01 


MBL-1990-5 
Development of Behavioral Tolerance 


157,329 PC A03/MF A01 


PC A02 


MIC-91-03535/GAR 


PB91-217877/GAR 
MBL-1990-26 

Effects of Nicotinamide on Biochemical and Morphological 

Changes Induced by Sulfur Mustard in Human Skin Organ 

PB91-217885/GAR 156,154 PC A03/MF A01 
MBL-1991-1 


156,175 PC A03/MF A01 


Ei Goecasten on talietateo aes 


van Marmoset Apen met 
het Oxim H meron) 
PB91-21 1869/GAR 234 PC A03/MF A01 
MBL-1991-2 


Mechanism of Spontaneous Recovery of Neuromuscular 
Transmission after Inhibition in the Rat 
Neuromuscular Junction (Onderzoek naar het Hersteime- 
ptm oy van Neuromusculaire Transmisna Acetyicholines- 
erase 
PBS! °717000/CAR 156,314 PC A03/MF A01 
ape ea 


100 hy June, July, =" 
Desrozcse/an 902 PC A07/MF AO1 
MEI-TR90-9 


Development of Guided Horizontal Boring Tools. Final 
Report, June 1984-March 1991. 
PB91-213900/GAR 155,242 PC A03/MF A01 


MEMO-923 
Survey of Parallel Execution Strategies for Transitive Clo- 


sure and L ‘am: 

PB91-217695/GAR 154,934 PC A03/MF A01 
MEMO-924 

Parallel Hierarchical Evaluation of Transitive Closure Que- 

PBo1-21 7703/GAR 154,935 PC A03/MF A01 
MEMO-925 

Chebyshev Approximation of a Finite Set by a yo le 

PB91-217711/GAR 156,119 PC MF AO1 
MEMO-926 

Some ee | on Constrained Controllability in Discrete- 


Time Convex 
PB91-21 T729/GAR 154,945 PC A03/MF A01 
pyres 


Structure of Special Vectors of the Virasoro Algebra. 
PB91-217737/GAR 156,120 PC A02/MF A01 


MEMO-928 


Defining Relations for Lie Algebras of Vector Fields. 
PB91-217745/GAR 156,121 PC A03/MF A01 


MEMO-932 
Multivariate Divided Differences. 2: Multivariate B-Splines. 
PB91-217752/GAR 156,122 PC A03/MF A01 
MEMO-933 
Representation of Time in Mathematical Programming Mod- 


eli 7 

PBO1-21 '60/GAR 154,936 PC A03/MF A01 
MEMO-934 

Numerical Definition Document eee the ISNaS Time-Explicit 


Solver. Memorandum No. 
PB91-217778/GAR 154,149 PC AO5/MF A01 
MEMO-935 
Numerical Definition Document for the ISNaS Time-implicit 
Flow Solver. Memorandum No. 935. 
PB91-217786/GAR 154,150 PC A04/MF A01 


MEMO-936 
Multigrid and Runge-Kutta Time Stepping with Frozen Dissi- 
pation Applied to the Total Variation Diminishing Roe- 
PB91-217794/GAR 157,087 PC A03/MF A01 
gy oro 





to Org h 
phates II: Physiological Aspects (Ontwikkeling van Gedrag- 
stolerantie voor Organofosfaten Il: Neurofysiologisc! 


Aspecten). 
PB91-217828/GAR 156,313 PC A03/MF A01 
MBL-1990-20 
Detection of Base Damage in DNA in Human Blood Ex- 
posed to lonizing Radiation at Biologically Relevant Doses 
(Bepaling van Baseschade in DNA in Humaan Bloed Dat is 
— aan Biologisch R Doses lo 


Str. 

Paster 7836/GAR 156,299 PC A03/MF A01 
MBL-1990-21 

Effect of Dose Modifiers on Radiation-Induced Cellular DNA 

Damage (Effect van hermende en Sensibiliserende 

Verbindingen op de Inductie van DNA-Schade in Cellen bij 

Blootstelling aan loniserende Straling). 

PB91-217844/GAR 156,233 PC A03/MF A01 
MBL-1990-24 

Therapy of Soman Poisoning in the Rat by Direct yo 

Oximes Unrelated to Cholinesterase-Reactivation (Beha 

deling van Somanvergiftiging | ~ oan van Directe Effecten 

van Oximen, Niet G van het Cho- 

linesterase). 

PB91-217851/GAR 156,330 PC A03/MF A01 
MBL-1990-25 

Wound Healing Using Nude Immuno-Deficient Mice and 

Human Skin Transplanted onto Nude Mice: A Comparative 

Study (Getransplanteerde Mensenhuid op Naakte Muizen 

als Model voor Wondheling). 








the Basis Graph of a Branching Greedoid. 
PBST 317800/GAR 156,123 PC A03/MF A01 
MEMO-938 


me Order Dimension Bounds for Communication Com- 


plexity Problems (February 1991). 
Pot -217810/GAR 154,937 PC A03/MF A01 
MHETA-86-012-2065 


Health Hazard Evaluation Report HETA 90-390-2065 and 


to 
ations in the Carcinogenicity of Tremolite Dust Samples of 


Differi eae 
PBQ1-212514/GA 


MIC-91-03528/GAR 


Geology of carbonatite-alkalic rock —-. in ——- 
Wapikopa Lake alkalic rock complex, 
MIC-91-03528/GAR 156,602 be E07) ME E01 


MIC-91-03530/GAR 
aoa ite resources inventory of Collingwood Township, 
rr inty. 
MIC/91-03540/GAR 156,603 PC E07/MF E01 
MIC-91-03531/GAR 


155,429 PC A03/MF A01 


: Slate Islands. 
1 


Precambrian 
MIC-91-03531/GA' 56,604 PC E12/MF E01 


MIC-91-03535/GAR 
—— and zoogeography of the Bivalvia of the eastern 
Pacific Ocean. 


MIC-91-03535/GAR 156,952 PC E07/MF E01 
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MIC-91-03536/GAR 
Acadia Township. 
MIC-91-03536/GAR 

MIC-91-03537/GAR 


Amyot Township. 
MIC-91-03537/GAR 


MIC-91-03538/GAR 


PC E07/MF E01 


156,606 PC E07/MF E01 


Armit Lake area. 

MIC-91-03538/GAR 
MIC-91-03539/GAR 

Browning Township. 

MIC-91-03539/GAR 
MIC-91-03540/GAR 

Brownridge-Zealand Townships. 

MIC-91-03540/GAR 
MIC-91-03541/GAR 


Canton Township. 
MIC-91-03541/GAR 


MIC-91-03542/GAR 


156,607 PC E07/MF E01 


156,608 PC E07/MF E01 


156,609 PC E07/MF E01 


156,610 PC E07/MF E01 


Dufferin Township. 
MIC-91-03542/GAR 
MIC-91-03543/GAR 
Fraleck Township. 
MIC-91-03543/GAR 
MIC-91-03544/GAR 
Garibaldi Township. 
MIC-91-03544/GAR 
MIC-91-03545/GAR 
Grebe Lake and McCubbin Township. 
MIC-91-03545/GAR 156, 
MIC-91-03546/GAR 
Haentschel Township. 
MIC-91-03546/GAR 
MIC-91-03547/GAR 
Leckie Township. 
MIC-91-03547/GAR 
MIC-91-03548/GAR 
McConnell Township. 
MIC-91-03548/GAR 
ron cern 
icLeod Township. 
Mic01-03849/GAR 
MIC-91-03550/GAR 
Moffat Township. 
MIC-91-03550/GAR 
MIC-91-03551/GAR 
Mond Township. 
MIC-91-03551/GAR 
MIC-91-03552/GAR 
Morel Township. 
MIC-91-03552/GAR 
MIC-91-03553/GAR 


North Williams Township. 
MIC-91-03553/GAR 
pe ana onteg 
vie Townshi 
MIC-91-03554/¢ AR 
MIC-91-03555/GAR 
Telfer Township. 
MIC-91-03555/GAR 
MIC-91-03556/GAR 
Shelburne Township. 
MIC-91-03556/GAR 
preter on 
Sheard Towns 
MIG-91-09857/CAR 
MIC-91-03558/GAR 
Raymond Township. 
MIC-91-03558/GAR 
MIC-91-03559/GAR 
Rankin Township. 
MIC-91-03559/GAR 
MIC-91-03560/GAR 
Raleigh Lake area. 
MIC-91-03560/GAR 
MIC-91-03561/GAR 
Ray Township. 
MIC-91-03561/GAR 
MIC-91-03562/GAR 
Guide for fish habitat improvement in New Bruns‘ 
MIC-91-03562/GAR 154,267 PC E17/MF E01 
MIC-91-03573/GAR 
Mineral Investment Stimulation Program of - Canada- 
New Brunswick Mineral Development Agreeme 
MIC-91-03573/GAR 156,688 PC £07/MF E01 
MIC-91-03574/GAR 
Column flotatic” of sylvinite. 
MIC-91-03574/GAR 
MIC-91-03575/GAR 
Refractory gold in New Brunswick. 
MIC-91-03575/GAR 
MIC-91-03576/GAR 
Reflection seismic coverage of onshore and offshore New 
Brunswick, 1948-89. 


OR-62 VOL. 91, No. 20 


156,611 PC E07/MF E01 


156,612 PC E07/MF E01 
156,613 PC E07/MF E01 
PC E07/MF E01 
156,615 PC E07/MF E01 
156,616 PC E07/MF E01 
156,617 PC E07/MF E01 
156,618 PC E07/MF E01 
156,619 PC E07/MF E01 
156,620 PC E07/MF E01 
156,621 PC E07/MF E01 
156,622 PC E07/MF E01 
156,623 PC E07/MF E01 
156,624 PC E07/MF E01 
156,625 PC E07/MF E01 
156,626 PC E07/MF E01 
156,627 PC E07/MF E01 
156,628 PC E07/MF E01 
156,629 PC E07/MF E01 


156,630 PC E07/MF E01 


156,689 PC E07/MF E01 


156,690 PC E07/MF E01 


MIC-91-03576/GAR 
MIC-91-03577/GAR 
—— of Verti-Press pressure filter for lead concentrate 


dewatering. 

MIC-91-09677/GAR 156,691 
MIC-91-03578/GAR 

Extension of antimony reserves at the Lake George mine, 


York County, New Brunswick. 
MIC-91-03578/GAR 156,692 PC E12/MF E01 


MIC-91-03579/GAR 
Gold assessment at the Lake George mine, York County, 


New Brunswick. 

MIC-91-03579/GAR 156,693 PC E07/MF E01 
MIC-91-03580/GAR 

Bioener erat digest nen 1984-89. 

MIC-91-03580/ 155,235 PC E12/MF E01 
Pacis ncorion 


Remote residential photovoltaic systems in British Colum- 
sage 


ia: A study. 
MIC-91-03581/GAR 155,293 PC E07/MF E01 
MIC-91-03582/GAR 
Study of the processing options for gold recovery of Cape 


Spencer ores, New Brunswick. 
MIC-91-03582/GAR 156,694 PC E17/MF E01 


MIC-91-03583/GAR 
Precambrian - Clearwater Bay area. 
MIC-91-03583/GA 156,632 PC E07/MF E01 
MIC-91-03584/GAR 


Numerical a of shear —_ in geol 
MIC-91-03584/GA 56,695 Pi 


MIC-91-03585/GAR 


Methane-air — tests in ~ 20-L vesse’ 
MIC-91-03585/GAR 156,696 PC E07/MF E01 


MIC-91-03586/GAR 
a review of the Canada-Ontario Industry Rockburst 


Proj 
Mi 51-03586/GAR 156,697 PC E07/MF E01 
MIC-91-03588/GAR 


Extension of the Mount Pleasant tin deposit, Charlotte 
County, New Brunswick, part Ii. 
156,698 PC E07/MF E01 


156,631 PC E07/MF E01 


PC E07/MF E01 


ical materials. 
E17/MF E01 


unty, 

MIC-91-03588/GAR 
MIC-91-03589/GAR 

Draft guidelines for an envirc 

Acadian Peninsula Regional Landfill. 

MIC-91-03589/GAR 155,545 PC E07/MF E01 
MIC-91-03592/GAR 

Numerical analysis of a flawed pressure vesse 

MIC-91-03592/GAR 156,699 PC. E07/MF E01 
MIC-91-03593/GAR 


Japanese science and technology: Results of an 8.5 month 
stay —— at the Fermentation Research Institute, Tsu- 
kuba, Japan. 
MIC-91-03593/GAR 
MIC-91-03594/GAR 


Evaluation of microwave reactivated carbon. 
MIC-91-03594/GAR 56,700 PC E07/MF E01 


MIC-91-03595/GAR 


Local seismic survey at Denison Mine. 
MIC-91-03595/GAR 156,633 PC E07/MF E01 


MIC-91-03596/GAR 


Explosion on the ship ‘Pollux’ at Port Alfred, Quebec, 
March 19, 1990: A laboratory investigation. 
MIC-91-03596/GAR 157,683 PC E07/MF E01 


MIC-91-03597/GAR 


Neighborhood Section, 1977-89. 
MIC-91-03597/GAR 


MIC-91-03599/GAR 
Summary of the proceedings of the Workshop on Water 


Quality Assessment in 
MIC-91-03599/GAR 155,686 PC E07/MF E01 
MIC-91-03600/GAR 


Basal — response nine years after fertilizing and thinning 
weste! 
156,549 PC E07/MF E01 





| impact rt, 


156,150 PC E07/MF E01 


157,512 PC E07/MF E01 


n hemloc 
MIC- 91.03600/GAR 
MIC-91-03601/GAR 
pam Se the Eureka Peak and Spanish Lake map areas, 


British Columbia. 
MIC-91-03601/GAR 156,634 PC E07/MF E01 
MIC-91-03602/GAR 


- rt of a a mission to Scandinavia. 
-91-03602/GAR 156,550 PC E07/MF E01 


mepeuonetaioan 


Salisbury-North 345 kV transmission line: ElA study report. 
MIC-91-03605/GAR 155,732 PC E19/MF E01 


MIC-91-03614/GAR 
Financial structure and performance of the salmon farming 


industry in Canada. 
MIC-91-03614/GAR 154,268 PC E12/MF E01 


MIC-81-09617/GAR 





it strategy for the Rouge 
156,737 PC E17/MF E01 


Co basi 
River aes, — 12,1 
MIC-91-03617/GAR 


MIC-91-03620/GAR 


Characterization of hazardous waste generation and dis- 
posal in the Yukon. 


MIC-91-03620/GAR 
MIC-91-03621/GAR 
——- of common plants in British Columbia: A litera- 


ture 
156,551 PC E17/MF E01 


155,546 PC E12/MF E01 


MIC- 91-03621/GAR 
MIC-91-03622/GAR 
Port Alice SO2 impacts: Air quality, soil, vegetation and 


health. 

MIC-91-03622/GAR 155,393 PC E17/MF E01 
MIC-91-03624/GAR 

pence Sound Region: A coastal atlas for environmental 


prot 
MIC-9: 91.09624/GAR 155,687 PC E17/MF E01 
MIC-91-03625/GAR 


Development of a level —_- system for federally subsi- 
dized vessels, phase 1: Problem definition/concept devel- 
opment: Final report. 
MIC-91-03625/GAR 


MIC-91-03626/GAR 


State of forestry in Canada: 1990 report to Parliament. 
MIC-91-03626/GAR 156,552 PC E07/MF E01 


MIC-91-03631/GAR 
St. Andrew’s Church, Red River: An historical and architec- 


tural survey. 
MIC-91-03631/GAR 154,400 PC E07/MF E01 
MIC-91-03632/GAR 


Boating on the Chilkoot. 
MIC-91-03632/GAR 


MIC-91-03633/GAR 


Evaluation of the utility of ‘The Engineering Index’ as an 
historical research tool. 
MIC-91-03633/GAR PC E07/MF E01 


MIC-91-03634/GAR 
Geol of the Third Portage Lake area north of Baker 


Lake, District of Keewatin, NWT. 
MIC-91-03634/GAR 156,635 PC E07/MF E01 
MIC-91-03635/GAR 


Analysis of gossans and exploration guides, Hawk Hill-Grif- 
fin-Mountain Lakes area, District of Keewatin 
MIC-91-03635/GAR 156,636 PC E07/MF E01 


MIC-91-03637/GAR 


=>. bs pec research in Canada: The Soe ofa 
practical program and management approac 
MIC- 91,08607/GAR 156,978 BG E12/MF E01 


MIC-91-03638/GAR 


Subgrade design model ae Final repo 
MIC-91-03638/GAR 157,686 me E17/MF E01 


MIC-91-03641/GAR 
Forestry ee Strategic plan for research on climate 


change, 1990: 
MIC-91-03641/GAR 156,553 PC E07/MF E01 
MIC-91-03642/GAR 


Forestry Canada: Strategic al for international science 
and technol Y — 1990-95 
MIC-91-03642/ 156, 554 PC E07/MF E01 


Pann 


Research activities of Forestry Canada, 1990-91 
MIC-91-03643/GAR 156,555 PC £07/MF E01 


MIC-91-03644/GAR 


Results of limnological investigations carried out in 1986 on 
5 coastal and interior lakes in British Columbia 
MIC-91-03644/GAR 156,656 PC E17/MF E01 


MIC-91-03645/GAR 


Summary of 1987 coho salmon smolt trapping operations 
on the Lachmach River, British Columbia 
MIC-91-03645/GAR 154,269 PC E07/MF E01 


MIC-91-03646/GAR 


Biological data on Arctic charr from the Salmon River, 
Baffin Island, Northwest Territories, 1979-89. 
MIC-91-03646/GAR 154,270 PC E07/MF E01 


MIC-91-03647/GAR 
Whole lake additions in the Experimental Lakes area, 1986- 


MIC-91-03647/GAR 155,688 PC E07/MF E01 
MIC-91-03648/GAR 
1987 beluga Delphinapterus leucas harvest in the Macken- 


zie River Estuary, 
MIC-91-03648/GAR 154,271 PC E07/MF E01 
MIC-91-03649/GAR 


Process for developing fishery management plans in the 


Central and Arctic Region. 
MIC-91-03649/GAR 156,738 PC E07/MF E01 
MIC-91-03650/GAR 


Incentive learning approach to decision making. 
MIC-91-03650/GAR 154,432 PC E07/MF E01 


MIC-91-03651/GAR 
First report of the Joint Steering Committee on Hazardous 
~~” in the Workplace, December 1, 1987 to March 
1, 1990. 
MIC-91-03651/GAR 155,424 PC E07/MF E01 
MIC-91-03652/GAR 


Review of Ministry end result specifications. 
MIC-91-03652/GAR 157,524 PC E07/MF E01 


157,724 PC E17/MF E01 


157,684 PC E07/MF E01 


156,701 
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MIC-91-03654/GAR 
Downslope movement of the herbicide hexazinone in the 


SBS zone. 
MIC-91-03654/GAR 156,765 PC E07/MF E01 
MIC-91-03655/GAR 


Development of a portable cc 


type. 

MIC-91-03655/GAR 
MIC-91-03656/GAR 

Use of colour on air traffic control displays. 

MIC-91-03656/GAR 157,675 PC E12/MF E01 
MIC-91-03657/GAR 

Rail wear measurement. 

MIC-91-03657/GAR 
MIC-91-03658/GAR 

Abundance, migration timing and biological characteristics 

< dawg salmon Oncorhynchus nerka ans to Hen- 

n Lake, Vancouver Island during 1988. 

MIC-01-03688/GAR 154,272 PC E07/MF E01 
MIC-91-03659/GAR 

Distribution, abundance, and feedi 

and coho salmon on the fishin 

couver Island, May 23-June 5, 

ber 23-30, 1988. 

MIC-91-03659/GAR 
MIC-91-03660/GAR 

Outplanting normal and sterilized hatchery coho fall fingerl- 

ings into two small British Columbia lakes: An evaluation. 

MIC-91-03660/GAR 154,274 PC E07/MF E01 
MIC-91-03661/GAR 

Predation by harbour seals and sea lions on adult salmon 

in Comox Harbour and Cowichan Bay, British Columbia. 

MIC-91-03661/GAR 154,275 PC E07/MF E01 
MIC-91-03662/GAR 

= and scale characteristics of upper Moog River juvenile 

inook salmon o_o tschawytsc! 

MIC. 91-03662/GAR 154,276 BC E07/MF E01 
MIC-91-03663/GAR 

Radionavigation/location requirements for surface users in 

Canada: Present and future. 

PC E12/MF E01 





/transiator proto- 
157,674 PC E12/MF E01 


157,687 PC E17/MF E01 


habitats of chinook 
banks off southwest Van- 
ptember 26-30, and Octo- 


154,273. PC E07/MF E01 


MIC-91-03663/GAR 
MIC-91-03664/GAR 
Papers on air cushion technology: icebreaking, cold weath- 


er operations, vehicles. 
MIC-91-03664/GAR 156,979 PC E12/MF E01 
MIC-91-03665/GAR 


Functional specifications for second-generation ice naviga- 


tion system: Final report. 
MIC-91-03665/GAR 156,775 PC E12/MF E01 
MIC-91-03666/GAR 
Regulatory and economic impact for mandatory require- 
ments for shoulder harnesses in small commercial aero- 
planes and commercial helicopters. 
MIC-91-03666/GAR 157,676 PC E12/MF E01 
MIC-91-03667/GAR 


Feasibility of Lay Bs satellite i on in 
MIC-91-03667/G. 

MIC-91-03668/GAR 
Feasibility study on a freeway traffic management system 
for the Montreal region, A-25, Metropolitaine, Decarie, Ville- 
Marie, a Champlain Bridge: Final report. 
MIC-91-03668/GAR 157,695 PC E07/MF E01 

MIC-91-03669/GAR 
Feasibility study of utilizing a synchronized laser scanner for 


rail inspection. 
MIC-91-03669/GAR 157,688 PC E12/MF E01 
MIC-91-03670/GAR 


— of linear induction motor in-track technology at 


Mic. 91:03670/GAR 157,677 PC E12/MF E01 
MIC-91-03671/GAR 

Potential impact on Canada of proposed new ISO stand- 

ards for large international freight containers. 

MIC-91-03671/GAR 157,712 PC E07/MF E01 


MIC-91-03672/GAR 


Combined enzymatic h and f of aspen- 
by using enzymes pm tom Trichoderma ‘harzianum 


MIC-91-09672/GAR 155,146 PC E12/MF E01 
MIC-91-03673/GAR 

Evaluation of the rare-element pegmatites in the Northwest 

Territories: Pegmatite studies in the Alymer-Mckay Lake 

area, Northwest Territories: Final report. 

MIC-91-03673/GAR 156,702 PC E07/MF E01 
MIC-91-03674/GAR 

Tonalites and gold mineralization in an Arctic Archean 

Greenstone Belt, Hope Bay, NWT. 

MIC-91-03674/GAR 156,703 PC E07/MF E01 
MIC-91-03677/GAR 

Assessment of benthic secondary production in the Muskeg 

River of northeastern Alberta. 

MIC-91-03677/GAR 154,277 PC E12/MF E01 


MIC-91-03678/GAR 
Plume dispersion measurements from an oil sands extrac- 


tion plant, March 1976. 
MIC-91-03678/GAR 155,394 PC E17/MF E01 
MIC-91-03679/GAR 
Bringing it to market: Proceedings of the petroleum indus- 
try’s Frontier Workshop. 


157,711 


DES. 
Lr, PC E07/MF E01 





MIC-91-03679/GAR 
MIC-91-03682/GAR 
— Edward Island. Dept. of Fisheries and Aquaculture: 


Annual report 1 

Mice 91-00682/GAR 154,278 PC E07/MF E01 
MIC-91-03688/GAR 

Prince Edward Island. Dept. of the Environment: Annual 


report 1990. 
MIC-91-03688/GAR 155,733 PC E07/MF E01 
MIC-91-03695/GAR 
R of activities, 1990: eee 
MIC-91-03695/GAR 
MIC-91-03705/GAR 
Georgetown Shi — Inc. (P.E.1.): Annual report 1989-90. 
MIC-91-03705/' 156,980 PC E07/MF E01 
MIC-91-03706/GAR 
Report on Native participation in —— phase 
MIC-91-03706/GAR 156,705 PC E12/MF E01 
MIC-91-03710/GAR 
Dose response for selected environmental air pollutants: A 


study on runners: Final report. 
MIC-91-03710/GAR 155,425 PC E07/MF E01 
MIC-91-03711/GAR 
Escapement enumeration of salmon passing through the 
Stamp Falls Fishway on the Somass River system, 1986 


through 1989. 
154,279 PC E07/MF E01 


156,704 MF E01 


‘a7 PC E17/MF E01 


MIC-91-03711/GAR 

yar 
operational pian, 1990-91 to 1992-93. 

MICSP OST 1a/GaR 157,525 PC E17/MF E01 
MIC-91-03714/GAR 

Ambient air levels of fluoride at Cornwall Island, Ontario, 

April 14, 1988-October 12, 1988: Final report. 

MIC-91-03714/GAR 155,395 PC E07/MF E01 
MIC-91-03715/GAR 

1987 Rideau Canal land based user study. 

MIC-91-03715/GAR 157,728 PC E17/MF E01 
MIC-91-03716/GAR 

Globe ‘90 eee: In business for tomorrow: The transi- 

tion to sustainable development. 

MIC-91-03716/GAR 154,539 PC E07/MF E01 


MIC-91-03717/GAR 
Aquatic resources inventory for Hattie Cove, Pukaskwa Na- 


tional Park. 

MIC-91-03717/GAR 154,280 PC E12/MF E01 
MIC-91-03718/GAR 

Effects of forest management practices on nongame birds: 


An annotated bibliography. 
MIC-91-03718/GAR 156,739 PC E17/MF E01 


MIC-91-03721/GAR 
Terms of reference: Management planning program: Pacific 


Rim National Park Reserve. 
MIC-91-03721/GAR 157,719 PC E07/MF E01 
MIC-91-03722/GAR 


Strategy for monitoring the exposure and effects of con- 

taminants in the aquatic environment. 

MIC-91-03722/GAR 55,689 PC E07/MF E01 
MIC-91-03723/GAR 

Importance of wildlife to Canadians in 1987: The economic 

significance of + aaa recreational activities. 

MIC-91-03723/GAR 156,740 PC E07/MF E01 

MIC-91-03724/GAR 


Studies of high-latitude seabirds, 1: Behavioral, energetic, 
and oceanographic aspects of seabird bes ecology. 
MIC-91-03724/GAR 156,741 E07/MF E01 


MIC-91-03726/GAR 


Canadian water quality guidelines for cyanazine. 

MIC-91-03726/GAR 155,458 PC E07/MF E01 
MIC-91-03728/GAR 

Effect of coal dewatering and coal use on the water quality 

of the East Poplar River, Saskatctiewan: A literature review. 

MIC-91-03728/GAR 155,690 PC E07/MF E01 
MIC-91-03729/GAR 


In the forefront of the fight for our environment. 
MIC-91-03729/GAR 155,734 PC E07/MF E01 


MIC-91-03730/GAR 
Yukon River headwater lakes study, 1983 and 1985: Obser- 


vations and analysis. 
MIC-91-03730/GAR 156,657 PC E12/MF E01 
MIC-91-03731/GAR 


Spring —— of waterfowl in the North Arm of Great 
89. 


Slave Lake, 1 
MIC- 91-03731/GAR 156,742 PC E07/MF E01 
MIC-91-03732/GAR 


Federal water policy. 

MIC-91-03732/GAR 
MIC-91-03735/GAR 

Status report on the distribution and ecology of Harlequin 

ducks in British Columbia. 

MIC-91-03735/GAR PC E12/MF E01 


MIC-91-03737/GAR 
Initial environmental evaluation: Commercial trucking on the 


Kootenay Parkway. Dra 
MIC-91-03737/GAR 155,735 PC E07/MF E01 
MIC-91-03739/GAR 


1989-90 summary report for the fourth year of the seven- 
year program for the review of hydrometric survey data to 


156,743 PC E07/MF E01 


156,744 


MIC-91-03816/GAR 


1986 for selected gauging stations in the Northwest Territo- 


nes. 
MIC-91-03739/GAR 156,658 PC E07/MF E01 
MIC-91-03740/GAR 


ee 1986 water quality objectives compliance moni- 
International Saint John River Basin. 
ites '1-03740/GAR 156,659 PC E07/MF E01 


MIC-91-03741/GAR 


Report to the 1989 Athabasca-Mackenzie a Work- 
shop on the 1988 Mackenzie River water level monitoring 


and yore 
MIC-91-03741/GAR 


MIC-91-03742/GAR 
Peary caribou calving and postcalving periods, Bathurst 
Island complex, it Territories, 1989. 
MIC-91-03742/GAR 156,745 PC E07/MF E01 
MIC-91-03743/GAR : 


a of eee swans in Alberta, Saskatchewan and 
erritories. 


Mic-31-03743/GAR 156,746 PC E07/MF E01 
MIC-91-03744/GAR 
Survey of moulting Canada geese on the Snowdrift and 
Northwest Territories. 


Thelon Rivers, 
156,747 PC E07/MF E01 


156,660 PC E07/MF E01 


MIC-91-03744/GAR 
Bop cevserce tn ie 


Icohol-related traffic accidents in Saskatchewan, 
Micet -03746/GAR 157,696 PC eam ME ‘E01 


MIC-91-03753/GAR 


Alberta Environment: Annual report 1988-8: 
MIC-91-03753/GAR 155,736 Sc E07/MF E01 


MIC-91-03759/GAR 
Canada Centre for Mineral and Energy Technology: Annual 


report 1989-90. 
MIC-91-03759/GAR 156,706 PC E07/MF E01 
ae 
'etro-Canada: Annual report 1990 
MiC-01-03760/GAR 
MIC-91-03762/GAR 


Fire losses in Canada: Annual — 198: 
MIC-91-03762/GAR 34483 “PC E12/MF E01 


MIC-91-03764/GAR 


155,236 PC E07/MF E01 


Hydro-Quebec: Annual report 1990. 
MIC-91-03764/GAR 155,079 PC E12/MF E01 


MIC-91-03780/GAR 
Canada. Agriculture Canada. Policy Branch: Farm inputs 


and finance, 1990. 
MIC-91-03780/GAR 154,234 PC E07/MF E01 
MIC-91-03785/GAR 


databases, 1991. 
156,638 PC E07/MF E01 


R , Maps and 

MIC-91-03785/GAR 
MIC-91-03788/GAR 

Canada-British egy Mineral Development Agreement: 


Annual report 1 
MIC-91 ‘Sres/GAR 


MIC-91-03789/GAR 


Survey of diffusion of technology in the mini 
MIC-91-03789/GAR 156,708 


MIC-91-03792/GAR 


156,707 PC E07/MF E01 


industry. 
E12/MF E01 


, 1989. 


Traffic accident statistics. 
MIC-91-03792/GAR 157,697 PC E17/MF E01 
MIC-91-03797/GAR 

Forest oe. ” ettaaaarueaes Institute (Canada): 


review 1 
MIC-91 93797/GAR 156,556 PC £07/MF E01 
MIC-91-03802/GAR 


New Brunswick Transportation Authority: Annual report 
9-90 


1989-90. 
MIC-91-03802/GAR 157,713 PC E07/MF E01 
MIC-91-03805/GAR 
Canada. Dept. of Fisheries and Oceans: Annual report 
9. 


1988-89. 
MIC-91-03805/GAR 154,281 PC E07/MF E01 
MIC-91-03806/GAR 


Atlantic Fisheries Restructuring Act: Annual report 1989-90. 
MIC-91-03806/GAR 154,282 PC E07/MF E01 


MIC-91-03807/GAR 


Mining and mineral processi 
MIC-91-03807/GAR 


MIC-91-03809/GAR 


Program 


ing operations in Canada, 1 
156,709 "PC E12/MMF EO £01 


Canadian fisheries statistical at oY 1989. 
MIC-91-03809/GAR 283 PC E07/MF E01 


MIC-91-03810/GAR 
Ontario Telephone Service Commission: Annual report 


1989. 
MIC-91-03810/GAR 154,844 PC E07/MF E01 
MIC-91-03812/GAR 


Alberta. Animal Health Division: Annual report 1 
MIC-91-03812/GAR 154,263 PC E12/MF E01 


MIC-91-03814/GAR 
Canada. Industry, Science and Technology Canada: Annual 


report 1989-90. : 
MIC-91-03814/GAR 154,095 PC E12/MF E01 
MIC-91-03816/GAR 


Joint Secretariat. a Joint Management Committee: 
Annual report 1986-8 
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MIC-91-03816/GAR 
MIC-91-03817/GAR 
—_ Precipitation in Ontario Study: Annual program report 


MIC-91-08817/GAR 155,396 PC E12/MF E01 
MIC-91-03819/GAR 
Pickering NGS 1990 outage: Vacuum building inspection of 


concrete. 

MIC-91-03819/GAR 156,920 PC E07/MF E01 
MIC-91-03820/GAR 

Canada. Horticulture Section: Apple market review, 1989- 


90. 
MIC-91-03820/GAR 154,256 PC E07/MF E01 
MIC-91-03823/GAR 


Exploratory crab survey, Labrador, 1 
MIC-91-03823/GAR Py 205 PC E07/MF E01 


MIC-91-03826/GAR 


P.E.|. wood fuel survey, 1988-89 
MIC-91-03826/GAR 


MIC-91-03827/GAR 
Maritime Forestry Complex Corporation: Annual report 


1989-90. 

MIC-91-03827/GAR 156,557 PC E07/MF E01 
MIC-91-03830/GAR 

Joint Secretariat. aoe Management Advisory Council: 


Annual report 1987-88. 
156,748 PC E07/MF E01 


154,284 PC E07/MF E01 


"155,237 PC E07/MF E01 


MIC-91-03830/GAR 
MIC-91-03834/GAR 


Saskoil: Annual report 1990 
MIC-91-03834/GAR 


MIC-91-03838/GAR 
Canada. Tran: Canada: as ‘> 1985-8 
MIC-91-03838/GAR ‘57,526 PC £07/MF E01 
ye neoittae 


lew Brunswick seed potato growers’ certification list, 1987. 
MiC-91-03840/GAR 154,257 PC E07/MF E01 


MIC-91-03843/GAR 


New Brunswick. Geographic 
Annual report 1989-90. 
MIC-91-03843/GAR 


MIC-91-03850/GAR 
Nova oo. Dept. of Agriculture and Marketing: Agricultur- 


al revi 
154,319 PC E07/MF E01 


155,238 PC E07/MF E01 


Information Corporation: 
156,749 PC E07/MF E01 


MIC-91-0 "03850/ GAR 
MIC-91-03851/GAR 


Evaluation of Greater Vancouver’ . land “ws 
MIC-91-03851/GAR 157,513 E07/MF E01 


MIC-91-03852/GAR 


Living close to work: A policy review. 
MIC-91-03852/GAR 157,514 PC E07/MF E01 


MIC-91-03853/GAR 
a centers and the livable region: A strategy for the 


is: A policy discussion paper. 
MIC-91-08589/GAR 157,515 PC E07/MF E01 
MIC-91-03854/GAR 


Recommendations for an affordable rental housing strate- 


Mic-91-03854/GAR 157,717 PC E12/MF E01 
MIC-91-03855/GAR 
Greater Vancouver urban futures opinion survey, 1990: 


Technical report. 
MIC-91-03855/GAR 157,516 PC E17/MF E01 
MIC-91-03858/GAR 


Gabion basket drop structures along waterways. Revised 


edition. 

MIC-91-03858/GAR 156,766 PC E07/MF E01 
MIC-91-03860/GAR 

Current research, part D: Eastern Canada and national and 


eneral rams. 
IC-91-03860/GAR 156,639 PC E17/MF E01 
MIC-91-03861/GAR 


Canadian participation in the development of EDI stand- 


ards. 
MIC-91-03861/GAR 154,845 PC E12/MF E01 
MIC-91-03862/GAR 


Development of pollution control criteria for aes iron 

and steel production, vol. 2: Background report. 

MIC-91-03862/GAR 155,737 PC E19/MF E01 
MIC-91-03863/GAR 


Second Kelly Lake to Cheekye 500 kV transmission line: A 


planning perspective. 

MIC-91-03863/GAR 155,084 PC E07/MF E01 
MIC-91-03864/GAR 

Current research, A: Cordillera and Pacific mar: 

MIC-91-03864/GAR PC E19. ME E01 
MIC-91-03867/GAR 

Use of rock in erosion control projects. Revised edition. 

MIC-91-03867 ‘GAR 156,767 PC E07/MF E01 
MIC-91-03868/GAR 

Management of an erosion control system. Revised editio’ 

MIC-91-03868/GAR 156,768 PC E07/MF E01 
pp Ne 

D liution control criteria for integrated iron 

and steel ried vol. 1: Summary report. 

MIC-91-03869/GAR 155,738 PC E07/MF E01 
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MIC-91-03870/GAR 


Manila Clam Culture Workshop: 1990 proceedi 
MIC-91-03870/GAR 154,286 


MIC-91-03871/GAR 


r Expansion Review Panel: Final report. 
MIC-91-03871/GAR 155,739 PC E12/MF E01 
MIC-91-03872/GAR 


Program for partici 
Mice LoeerGAR 


MIC-91-03874/GAR 


Sustainable communities. 
MIC-91-03874/GAR 


MIC-91-03875/GAR 


Current research, part B: Interior oe and Arctic Canada. 
MIC-91-03875/GAR 156,641 PC E12/MF E01 


MIC-91-03876/GAR 
Purcell Wilderness Conservancy — Plan. 
MIC-91-03876/GAR 157,720 PC E07/MF E01 
MIC-91-03877/GAR 


Long-term trends in road safety. 
MIC-91-03877/GAR 


MIC-91-03878/GAR 
Driving behaviour and characteristics of heavy duty truck 


ew in Canada. 
IC-91-03878/GAR 157,699 PC E07/MF E01 
MIC-91-03879/GAR 
newly conservation in winter: A question of food, fat and 
MiC-91-08879/GAR 156,750 PC E07/MF E01 
MIC-91-03880/GAR 
— rearing to maturity of Squamish River chinook 


154,287 PC E07/MF E01 


PC EMF E01 


155,547 PC E07/MF E01 


155,740 PC E07/MF E01 


157,698 PC E07/MF E01 


MICO} -03880/GAR 
MIC-91-03883/GAR 


Evaluation of adaptive management and minimal sampling 
as techniques for id rainbow trout stocking rates. 
MIC-91-03883/GA 


MIC-91-03884/GAR 
a our forest resources: A forest renewal program, 


154,288 PC E07/MF E01 


MIC-91-03884/GAR 
MIC-91-03886/GAR 

Study of freshwater cage culture Ps hy 3 

MIC-91-03886/GAR 54,289 PC E07/MF E01 
MIC-91-03887/GAR 

Guide to the design, construction, and operation of a bi- 

valve shellfish depuration facility for British Columbia. 

MIC-91-03887/GAR 154,290 PC E07/MF E01 


MIC-91-03889/GAR 
Diptera types in the Canadian National Collection of In- 


sects, part |: Nematocera. 

MIC-91-03889/GAR 156,316 PC E12/MF E01 
MIC-91-03891/GAR 

Clouds of —— Final report. 

MIC-91-03891/GAR 154,354 PC E12/MF E01 
MIC-91-03892/GAR 

Precambrian I 

MIC-91-03892/GA 
iB cpp ag 

nip mosaic virus (TuMV) of rutabaga. 

MiGb1-09888/GAR 154,258 PC E07/MF E01 

grrr 8 
trees, shrubs, and herbs of Ontario. 

MIC-91-03884/GAR 154,259 PC E07/MF E01 

MIC-91-03895/GAR 


Ontario Agricultural ows Conference: Proceedi 
MIC-91-03895/GAR 154,235 PC E07 ME E01 


MIC-91-03896/GAR 

Municipal drains and the landowner 

MIC-91-03896/GAR 157,520 PC E07/MF E01 
gree yp ae 


Earthquakes in southwest British oo. 
MIC-91-03897/GAR 56,643 PC E07/MF E01 
MIC-91-03898/GAR 
Earthquakes. 
MIC-91-03898/GAR 
MIC-91-03899/GAR 
ee imaging for verification and peacekeeping: Three 


MIC-91-03899/GAR 154,419 PC E07/MF E01 
MIC-91-03901/GAR 
a the human dimension in nutrition sciences, 
— lustries, and international agricultural research. 
Io91-03901 GAR 154,526 MF E01 
MIC-91-03903/GAR 
Atlantic Canada Workshop on Methods for the Production 
of Non-Maturing Salmonids: Proceedings. 
MIC-91-03903/GAR 154,291 PC E12/MF E01 
MIC-91-03905/GAR 
Conference of the New England Governors and the East- 
ern Canadian Premiers: Biomass compendium. 
MIC-91-03905/GAR 155,239 PC E12/MF E01 


MIC-91-03906/GAR 


Bibli raphy of the Arctic charr Salvelinus alphinus (L.) 
complex: 1985-90. 


156,558 PC E07/MF E01 


y: Manitou Stretch area. 
156,642 PC E07/MF E01 


156,644 PC E07/MF E01 


MIC-91-03906/GAR 
MIC-91-03907/GAR 


Parasites of lake A ful (Chon- 
drostei: Acipenseridae), with pmo reference to the coe- 
lenterate parasite, Polypodium hydriforme, in acipenseriform 


fishes: An annotated bibliography. 
MIC-91-03907/GAR 54,293 PC E07/MF E01 


MIC-91-03908/GAR 


Technical and economic assessment of reverse osmosis 
for ergot of —_ leachate. 
MIC-91-03908/GAR 55,548 PC E12/MF E01 


MIC-91-03909/GAR 


Greater Vancouver agricultural overview. 
MIC-91-03909/GAR 157,721 PC E07/MF E01 


MIC-91-03910/GAR 


Social quality of community life. 
MIC-91-03910/GAR 


MIC-91-03911/GAR 
Choosing our future: oo . challenges seminars: Presen- 


tations and summary n 
157,518 PC E12/MF E01 


154,292 PC E07/MF E01 





157,517 PC E07/MF E01 


MIC-91-03911/GAR 
premio 


of dormancy release in potato tube: 
Micero 913/GAR 154,260 PC £07/MF E01 


MIC-91-03914/GAR 
Abundance, age, size, sex and coded wire tag recoveries 
ga salmon escapements of Kitsumkalum River, 
MIC-91-03914/GAR 154,294 PC E07/MF E01 
MIC-91-03915/GAR 
International Oil and Gas Markets Conference: Conference 


pepe. 

IC-91-03915/GAR 156,315 MF E01 

MIC-91-03916/GAR 
Forestry work program 
MIC-91-03916/GAR 

MIC-91-03918/GAR 
Environmental challenges. 
MIC-91-03918/GAR 

MIC-91-03919/GAR 


Manitoba Hazardous Waste M ti 
transportation risk assessment, part 1 Data + ialen and 


model development. 
MIC-91-03919/GAR 155,549 PC E07/MF E01 
yah my 


Wood density of Canadian tree species. 
MIC-91-03920/GAR 156,560 PC E12/MF E01 


MIC-91-03921/GAR 


Health concerns and hazardous waste. 
MIC-91-03921/GAR 155,426 PC E12/MF E01 


MIC-91-03922/GAR 


Project proposal for the major facilities ag for a pro- 
vincial hazardous waste management system. 
MIC-91-03922/GAR 155,550 PC E12/MF E01 


MIC-91-03923/GAR 
Hazardous waste market characterization study for Manito- 


a. 

MIC-91-03923/GAR 155,551 PC E07/MF E01 
MIC-91-03924/GAR 

Methods manual for forest soil and plant analysis. 

MIC-91-03924/GAR 156,769 E12/MF E01 
MIC-91-03926/GAR 

Report on the fisheries resources of the lower Nelson River 

and the impacts of hydroelectric development, 1989 data. 

MIC-91-03926/GAR 156,751 PC E17/MF E01 


MIC-91-03928/GAR 
Nitrogen fertilization of the newer wheat varieties: Semid- 
wart and hard red spring varieties. 
MIC-91-03928/GAR 154,252 PC E07/MF E01 
MIC-91-03929/GAR 
Abundance and reproductive success of colonial waterbirds 


on Lake Winnipegosis, 1987-89. 
MIC-91-03929/GAR 156,752 PC E07/MF E01 


MIC-91-03933/GAR 
Gulf of St. Lawrence: Small ocean or big estuary. Proceed- 


ings of a workshop/symposium. 
MIC. 156,990 PC E17/MF E01 


156,559 PC E07/MF E01 


155,741 PC E12/MF E01 





-91-03933/GAR 
MIC-91-03934/GAR 
Salmonid Enhancement 


update. 
MIC-91-03934/GAR 
MIC-91-03935/GAR 


Metallic mines and mineral deposits of Manitoba. 
MIC-91-03935/GAR 156,710 PC E12/MF E01 


MIC-91-03936/GAR 
oop for estimating swine production a based on 
ww herd, hogs sold ory editio 
MiCat 0 03936/ GAR 


54,264 PC £07/MF E01 
MIC-91-03937/GAR 
Pilot pesticide container and residue management poee. 
MIC-91-03937/GAR 155,459 PC E07/MF E01 
MIC-91-03938/GAR 
Land value protection program developed for Hamiota and 
region in relation to the proposed development of a hazard- 
ous waste treatment facility in the community. 


Program (Canada): 


154,295 


1989-90 
PC E07/MF E01 
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MIC-91-03938/GAR 
MIC-91-03939/GAR 


Re of the third Household Hazardous Waste Days. 
MIC-91-03939/GAR 155,553 PC E07/MF E01 


MIC-91-03940/GAR 

Computer-assisted X-ray nanes syste 

MIC-91-03940/GAR 157, 678" ‘PC E07/MF E01 
ee 


aoe Ley 4 of barleys in Manitoba. 
Mic. 1-03941/' 154,253 PC E07/MF E01 
mo-sraes/oan 


nd pond aer: 
MIC- O1-03842/GAR 


MIC-91-03943/GAR 
Using Ryan’s WNDCOM model to predict winds in moun- 


tainous terrain. 
156,561 PC E07/MF E01 


155,552 PC E07/MF E01 


156,661 PC E07/MF E01 


MIC-91-03943/GAR 
MIC-91-03944/GAR 
Two-way ASCII ‘res between HP and IBM compati- 


ble microcomput 
MIC- 91-09944/GAR 156,562 PC E07/MF E01 
MIC-91-03945/GAR 


——- b cutting method and seedbed treatment on black 


spru neration in Manitoba. 
MIC-81-0 945/GAR 156,563 PC E07/MF E01 
MIC-91-03946/GAR 


Survival and — of jack pine ee in Manitoba. 
MIC-91-03946/GA 56,564 PC E07/MF E01 


MIC-91-03947/GAR 


Forest insect and disease conditions in Alberta, Saskatche- 
wan, Manitoba and Northwest Territories in 1990 and pre- 


dictions for 1991. 
MIC-91-03947/GAR 156,565 PC E07/MF E01 
MIC-91-03948/GAR 


Economics of 15 0; ace for industrial utilization of poplar. 
MIC-91-03948/GA 6,566 PC E07/MF E01 


MIC-91-03953/GAR 


Manitoba. Forestry Branch: Annual report 1989-90. 
MIC-91-03953/GAR 156,567 PC £07/MF E01 


MIC-91-03967/GAR 
Ontario Waste Management Corporation: Annual report 
1989 


-90. 
MIC-91-03967/GAR 155,554 PC E07/MF E01 
MIC-91-03968/GAR 


Ontario Energy Board: Annual report 1989-90. 
MIC-91-03968/GAR 155,316 PC E07/MF E01 


MIC-91-03970/GAR 


Canada. Farm Debt Review Boards: Annual report 1 
MIC-91-03970/GAR 154,236 PC c07/MF E01 


MIC-91-03974/GAR 
Alberta Special Waste Management Corporation: Annual 


report 1990. 

MIC-91-03974/GAR 155,555 PC E07/MF E01 
MIC-91-03976/GAR 

Inventory of land, lots and servicing capacity for selected 


berta urban municipalities. 
MIC-91-03976/GAR 157,519 PC E07/MF E01 
MIC-91-03987/GAR 


Agriculture and development: Agriculture sector develop- 


ment issues paper. 
MIC-91-03987/GAR 154,237 PC E07/MF E01 
MIC-91-03988/GAR 


Water, sanitation and development: Water and sanitation 
sector development issues paper. 
MIC-91-03988/GAR 154,420 PC E07/MF E01 


MIC-91-03991/GAR 
Partnership in forestry: The strategic plan of the Quebec 


Region, 1990-2000. 
MIC-91-03991/GAR 156,568 PC E07/MF E01 
MIC-91-03993/GAR 


Effect of run timing on the exploitation by anglers of Atlan- 


tic salmon in the Miramichi River. 
MIC-91-03993/GAR 154,296 PC E07/MF E01 
MIC-91-03995/GAR 


Rocks and — information sources, 19! 
MIC-91-03995/GAR 156,711 pC 'E07/MF E01 


MIC-91-03998/GAR 
paranet Species and Prairie Conservation Workshop: 


‘oceedings. 

Mic. 91-03998/GAR 156,753 PC E17/MF E01 
MIC-91-03999/GAR 

Alberta birds, 1971-80, vol. 1: Non-passerine: 

MIC-91-03999/GAR 156,754 PC E17/MF E01 
MIC-91-04004/GAR 

Tracking performance requirements for rotorcraft instrument 

proaches to reduced minima, phase 1: Preliminary study. 

MIC-91-04004/GAR 154,151 MF E01 
MIC-91-04006/GAR 

Tornado: A pe Edmonton and Strathcona County. 

MIC-91-04006/GAR 157,522 PC E12/MF E01 
MIC-91-04010/GAR 

Effectiveness of ice-vest cooling in prolonging work toler- 

ance time during heavy exercise in the heat for personnel 

wearing Canadian Forces chemical defence ensembles. 

MIC-91-04010/GAR 154,461 PC E07/MF E01 


ees 
lhern Lakes Fish Monitoring ee Jan Lake, 1989. 
MiC-31-04011/GAR 54,297 PC E07/MF E01 
MIC-91-04012/GAR 
= Lakes Fish Monitoring Program: Mirond Lake, 


MIC-91-04012/GAR 154,298 PC E07/MF E01 
MIC-91-04013/GAR 
Acidic hey eng i. Ontario Study: Daily precipitation 


chemistry listi 
MIC-91-04013, GAR 154,384 PC E12/MF E01 
MIC-91-04017/GAR 


Alberta Action on Waste: Waste minimization and recycling 


development pr 7 
MIC-91-04017/GAR 155,556 PC E07/MF E01 
MIC-91-04018/GAR 


Impact of forest industry development on the Alberta Forest 
Service. 


MIC-91-04018/GAR 156,569 PC E07/MF E01 

MIC-91-04019/GAR 
How to promote, demonstrate and implement sustainable 
development in the N.C.C. Greenbelt and beyond: Phase 
of future greenbelt project: Policy realm: Discussion 


Mic-91-04019/GAR 157,722 PC E07/MF E01 
MIC-91-04022/GAR 

Ontario Waste Management Conference: Proceed 

MIC-91-04022/GAR 155,397 PC E19/ 
MIC-91-04028/GAR 

Plant Biotechnology Institute (Canada): Annual report 1989- 


90. 

MIC-91-04028/GAR 156,156 MF E01 
MIC-91-04031/GAR 
a Advisory Council of Canada: Annual 


r 
MIC-91-04031/GAR 156,570 PC E07/MF E01 
MIC-91-04034/GAR 
Field crop recommendations, 1991-92. 
MIC-91-04034/GAR 154,261 
MIC-91-04038/GAR 


Silviculture labor force in eastern Ontario: A socio-econom- 


ic profile. 

MIC-91-04038/GAR 156,571 PC E07/MF E01 
MIC-91-04040/GAR 

Laboratory biosaf 

MIC-91-04040/GA 
MIC-91-04046/GAR 

Commercial Atlantic salmon catch for west Newfoundland 

and south Labrador, Gulf Region: Annual summaries, 1974- 

88 and weekly catches, 1987-88. 

MIC-91-04046/GAR 154,299 PC E07/MF E01 
MIC-91-04048/GAR 

Acidic Precipitation in Ontario Study: Daily precipitation 

chemistry listings, 1988: Report. 

MIC-91-04048/GAR 154,385 PC E17/MF E01 


MIC-91-04049/GAR 

Contamination of vegetation by lead and other elements in 

the vicinity of Toronto Refiners and Smeiters Ltd., 28 Bath- 

urst Street, Toronto, 1986-87. 

MIC-91-04049/GAR 155,742 PC E07/MF E01 
MIC-91-04050/GAR 

= uality survey (TAGA 6000), Bakelite Thermosets Limit- 

elleville, May-June, 1989: Survey report. 

Mic: 91-04050/GAR 155,398 PC E07/MF E01 
MIC-91-04052/GAR 

Cariboo Development Region (B. ra Annual report 1 

MIC-91-04052/GAR 7,723 PC COT / MF E01 
MIC-91-04054/GAR 

Three R's: Recognizing, reaching, and referring women with 

addictions: A guide for caregivers. 

MIC-91-04054/GAR 154,437 PC E12/MF E01 
MIC-91-04056/GAR 

Impact of human activities on killer whales at the rubbing 

beaches in the Robson Bight Ecological Reserve and adja- 

cent waters during the summers of 1987 and 1989. 

MIC-91-04056/GAR 156,755 PC E07/MF E01 
MIC-91-04061/GAR 

MINISIS Users’ a annual meeting: Proceedings. 

MIC-91-04061/G. 154,927 MF E01 
maaan 

Strategic choices for sub-Saharan Africa. 

MIC-91-04063/GAR 
MIC-91-04064/GAR 

Research resources in national research institutions in east- 

ern and southern Africa. 

MIC-91-04064/GAR 154,097 MF E01 
MIC-91-04065/GAR 

Dissemination of research results: A case study of written 

prot nip based on the _— ‘S$ perception of the 

s needs in South-East Asia. 

Mic-91-04065/GAR 154,098 MF E01 
MIC-91-04066/GAR 

Review of the Nass River test fishery biological program for 


MIC-91-04066/GAR 154,300 PC E07/MF E01 
MIC-91-04067/GAR 

Land resource inventory of the Power River watershed, Brit- 

ish Columbia. 


F E01 


PC E07/MF E01 


guidelines. 
155,816 PC E07/MF E01 


154,096 MF E01 


MIC-91-04119/GAR 


MIC-91-04067/GAR 
MIC-91-04069/GAR 
Newfoundland. Mineral Development Division: Report of ac- 


tivities for 1987. 

MIC-91-04069/GAR 156,645 PC E12/MF E01 
MIC-91-04071/GAR 

Forest Act, part 12 (log exports) and the Vancouver Log 

Market: a. 1991. 

MIC-91-04071/GA\ 156,572 PC E07/MF E01 
MIC-91-04072/GAR 


156,756 PC E12/MF E01 


1990 report on bri deck waterproofing. 
MIC-91-04072/GAI 754,690 
MIC-91-04075/GAR 


Insect control in field crops, 1991 
MIC-91-04075/GAR 


MIC-91-04077/GAR 
Soil quality in the Canadian context, 1988: Discussion 


papers. 
MIC-91-04077/GAR 156,770 PC E07/MF E01 
MIC-91-04078/GAR 
Canadian Wildlife Lands eee Survey, 1989-90: A 
final report to the Canadian Wildlife Management Communi- 
ty. 
MIC-91-04078/GAR 
MIC-91-04079/GAR 
New optimization formulation of the variational inequality 
ya with application to the network equilibrium prob- 
jem. 
MIC-91-04079/GAR 156,135 PC E07/MF E01 
RNC-O1-C6888/GAR 


PC E07/MF E01 


154,254 PC E07/MF E01 


156,757 PC E07/MF E01 





graphic app a ee ae 
intercity transportation timetables and vehicle 
MIC-91-04080/GAR 157,725 PC O7/ MF E01 


MIC-91-04083/GAR 


jective method for bipartite networks and application to 
the matrix estimation and trai pr 
MIC-91-04083/GAR 156,196 PC E07/MF E01 


MIC-91-04084/GAR 
Shortest = agua for networks with time dependent 


link travel ti 
MIC-91-04084/GAR 156,137 PC E07/MF E01 
MIC-91-04085/GAR 


Decision support — lor physical distribution plan: 
MIC-91-04085/GA 156,138 PC £07/MF 01 
MIC-91-04087/GAR 

Solving the single artery traffic signal synchronization prob- 


lem with Benders 
MIC-91-04087/GAR ‘157,527 PC E07/MF E01 
MIC-91-04088/GAR 


Indicators of the primary impacts of transportation improve- 


ments. 
MIC-91-04088/GAR 157,528 PC E07/MF E01 
MIC-91-04089/GAR 





italog ea, Saskatchewan. 


work 
MIC-91-04089/GAR 156, 2 PC E07/MF E01 
MIC-91-04092/GAR 


Soils of the Williams Lake-Alexis Creek area, British Colum- 
bia. 


MIC-91-04092/GAR 156,771 PC E07/MF E01 
MIC-91-04094/GAR 


Arctic environmental strategy: An action plai 
MIC-91-04094/GAR 155,743 PC E07/MF E01 


MIC-91-04103/GAR 


Saskatchewan. . of Telephones: Annual r 
MIC-91-04103/GA 154,846 PC 


aap taharnapataae 
tural D 


1990. 
07/MF E01 





Corporation of Saskatchewan: 
154,238 PC E07/MF E01 


naa i report 1990. 
MIC-91-04106/GAR 


MIC-91-04113/GAR 


Northern Mixedwood ‘89: Proceedings of a ium. 
MIC-91-04113/GAR 150.573 PC £12/ME E01 
MIC-91-04114/GAR 


Contaminants in herring gull eggs, from the Great Lakes. 
MIC-91-04114/GAR 155,691 PC E07/MF E01 


MIC-91-04115/GAR 


New Brunswick furbearer harvest report, 1989-90. 
MIC-91-04115/GAR 156,758 PC E07/MF E01 


MIC-91-04116/GAR 


Data record of juvenile sockeye salmon and other fish spe- 
cies captured by purse seine in Alberni = and Barkley 
Sound in April, May, and June, 1987 and 1 

MIC-91-04116/GAR 154,301 $e 'E12/MF E01 


MIC-91-04117/GAR 
Summary of British Columbia herring sampling data for the 


1989-90 season. 
MIC-91-04117/GAR 154,302 PC E12/MF E01 
MIC-91-04118/GAR 
Spawn estimates and associated predator data for herring 
loss in Lambert Channel, Georgia Strait, 1989 and 
MIC-91-04118/GAR 154,303 PC E12/MF E01 
MIC-91-04119/GAR 


W.E. Ricker shrimp biomass survey 90-S-1, west coast of 
Vancouver Island, April 24-May 2, 1990. 
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NTIS ORDER/REPORT NUMBER INDEX 


MIC-91-04119/GAR 
MIC-91-04120/GAR 
Assessment of Agriculture Canada’s program on energy 


crops and biomass combustion. 
MIC-91-04120/GAR 155,240 PC E07/MF E01 
MIC-91-04121/GAR 


Catchability coefficient of abalone fisheries. 
MIC-91-04121/GAR 154,305 PC E07/MF E01 
MIC-91-04122/GAR 


Comparison of the gonadal maturation of a sea urchin 
Strongylocentrotus intermedius, from Soya and Rebun 
Island in northern Hokkaido. 

MIC-91-04122/GAR 156,953 PC E07/MF E01 


pent aap mae 


earing of halibut Hippoglossus hippoglossus L 
MIC-3704123/GAR 154,306 PC E17/MF E01 


MIC-91-04124/GAR 


Catch-fluctuation patterns of Todarodes pacificus (Steen- 
strup) in northern Japanese coastal waters of the Pacific 


an. 

MIC-91-04124/GAR 154,307 PC E07/MF E01 
MIC-91-04125/GAR 

Chemical properties of cata (LPS) isolated 


from Vibrio anguillarum PT51 
MIC-91-04125/GAR 154,308 PC E07/MF E01 
MIC-91-04126/GAR 


Studies on the extraction of gelatin from shark skin and 


skate skin. 
MIC-91-04126/GAR 154,309 PC E07/MF E01 
MIC-91-04127/GAR 
Parasitic fauna of blue halibut Reinhardtius hippoglossoides 
(Walbaum, 1792) from selected regions of species occur- 


rence. 
MIC-91-04127/GAR 154,310 PC E12/MF E01 
MIC-91-04131/GAR 


VIA Rail Canada: Annual report 1988. 
MIC-91-04131/GAR 157,689 PC E07/MF E01 


MIC-91-04132/GAR 


Further characterization of the precious metal potential of 
mineral deposits associated with Rocky Brook-Millstream 
Fault System, northern New Brunswick. 

MIC-91-04132/GAR 156,713 PC E12/MF E01 


MIC-91-04133/GAR 
Proposed sustainable development strategy for New Bruns- 


wick. Draft. 
MIC-91-04133/GAR 157,521 PC E17/MF E01 
MIC-91-04134/GAR 


Preliminary review of New Brunswick’s mineral industry, 


1990. 
MIC-91-04134/GAR 156,714 PC E07/MF E01 
MIC-91-04135/GAR 


Monitoring and predictive capability for evaluating impacts 
from in-situ oil sand/heavy oil subsurface disposal prac- 


tices. 
MIC-91-04195/GAR 155,557 PC E17/MF E01 
MIC-91-04137/GAR 


Saskatchewan Computer Utility Corporation: Annual report 


1990. 
MIC-91-04137/GAR 154,967 PC E07/MF E01 
MIC-91-04139/GAR 


Canada. Agriculture Canada. Market Information Service: 
Livestock market review, 1990. 
MIC-91-04139/GAR 154,239 PC E07/MF E01 


MIC-91-04146/GAR 
Predicting biomass of white pine regeneration. 
MIC-91-04146/GAR 156,574 PC E07/MF E01 
MIC-91-04147/GAR 


Effectiveness of forest a foams. 
MIC-91-04147/GAR 6,575 


MIC-91-04148/GAR 


Effect of foam drainage vessel variables. 
MIC-91-04148/GAR 156,576 


MIC-91-04149/GAR 


Aspen management options “im fire or cutti ing. 
MIC-91-04149/GAR 156,577 PC E07/MF E01 


MIC-91-04151/GAR 
Airside Development Project: Environmental impact state- 


ment summary. 
155,456 PC E07/MF E01 


154,304 PC E07/MF E01 


PC E07/MF E01 


PC E07/MF E01 


ry 
MIC-91-04151/GAR 
MIC-91-04154/GAR 
Demonstration project by the wn ey Municipality of Niag- 
ara: Crack and seat Niagara road 1 (Dominion Road) Town 


of Fort Erie. 
MIC-91-04154/GAR 154,691 PC E07/MF E01 
MIC-91-04156/GAR 


Sask Tel: Annual report 1990 
MIC-91-04156/GAR 


MIC-91-04158/GAR 


Saskatchewan Research Council: Annual report 1989-90. 
MIC-91-04158/GAR 154,099 PC E07/MF E01 


MISC-91028 


INEL Lithologic Core Storage om 1 pe oy ment plan. 
DE91014157/GAR A05/MF A01 


MLM-3689 


Operational interpolation of data in triangular array 
DE91012987/GAR 156,101 PC ‘A03/MF A01 


OR-66 


154,847 PC E07/MF E01 


VOL. 91, No. 20 


MML-TR-63C 
Mechanisms of Dispersion Strengthening and Fracture in 


Al-Based Xd(Tm) Alloys, Part 1 
N91-24402/0/GAR 156,046 PC A08/MF A01 


MML-TR-90-69C-PT-4 
Evaluation of the Microstructure of Al-Cu-Li-Ag-Mg Welda- 


lite (Tm) Alloys, Part 4. 
N91-24404/6/GAR 156,047 PC A06/MF A01 
MN/RC-90/05 


Study for pore Traffic Volume Projection Factors. 
PB91-208520/GAR 157,726 PC A04/MF A01 
MRI-9116-06 


Infusion Dose Range- —_ of ms ene np areal 5’. 
- Monophosphate (NSC-614491) in Beagle 
PB91-204859/GAR 156,227 PC A04 MF A01 


MRL-TN-590 
Novel Epoxy Lacquer for High Strength Steel in F-111 Air- 


craft durin rerhaul. 

AD-A236 828/0/GAR 154,158 PC A03/MF A01 
MRL-TR-90-11 

Food Intake and Energy Expenditure of Sailors at a Large 


Naval Base. 
AD-A236 830/6/GAR 156,221 PC A03/MF A01 
MRL-TR-90-19 


Tropical Tests of a Seawater Marker. 
AD-A236 831/4/GAR 156,017 PC A03/MF A01 


MRL-TR-91-12 
Heat Flow Calculations for the Small-Scale Cookoff Bomb 
it 


est. 
AD-A236 829/8/GAR 157,198 PC A03/MF A01 
MSC-TFR-2201/1506 


Micromechanical Evaluation of Ceramic Matrix Composites. 
AD-A236 756/3/GAR 155,934 PC A06/MF A01 


MSC-TN-21 
aeeenent Satellite Center Technical Note, No. 21, 
990 


N91-24661/1/GAR 154,371 PC AOS/MF A01 
MTL-TR-91-13 
Comparison ll a Measurement Methods for Carbon/ 


Epoxy Composit 
AD-A236 236/8/GAR 155,929 PC A03/MF A01 
MTMCTEA-PAM-70-1 


Transportability for ad o—, Mobility. 
AD-A236 721/7/GAR 6,420 PC A06/MF A01 


N91-21157/3 


High-Pressure Promoted Combustion Chamber. 
PATENT-4 990 312 155,777 Not available NTIS 


N91-21175/5 


O-Ring Gasket Test Fixture. 
PATENT-5 000 033 


N91-21176/3 


Torsional Suspension System for Testing Space Structures. 
PATENT-4 995 272 155,779 Not available NTIS 


N91-21221/7 


Overcenter Collet Space Station Truss Fastener. 
PATENT-4 998 842 157,635 Not available NTIS 


N91-21222/5 


Orbital Debris gd and Method. 
PATENT-4 991 788 157,634 Not available NTIS 


N91-21270/4 


Catalyst for Carbon Monoxide —— 
PATENT-4 991 181 54,657 Not available NTIS 


N91-21434/6 
Laterally Stacked Schottky Diodes for Infrared Sensor Ap- 


plications. 
155,057 Not available NTIS 


155,780 Not available NTIS 


PATENT-4 990 988 
pene 4 


Tube Device. 
PATENT. 4971 139 


N91-21493/2 


Volumetric Measurement of Tank Volum 
PATENT-5 001 924 155,781 


yap aya 

Flexible Ext 

PATENT¢ 8 559 497 
N91-21495/7 

Tank Gauging Apparatus and Method. 

PATENT-4 984 457 155,775 Not available NTIS 
N91-21496/5 


Wet ppp es Apparatus. 
PATENT-4 909 436 155,798 Not available NTIS 


N91-21525/1 


Connection Space Reduction Mechanism. 
PAT-APPL-7-636 532/GAR 


157,084 Not available NTIS 


e. 
Not available NTIS 





Temperature Usage. 
155,776 Not available NTIS 


155,788 
PC NO3/MF A01 
N91-21539/2 


Single Element po Suspension Actuato! 
PATENT-5 003 2 155,795 Not available NTIS 


N91-21540/0 

Fully Articulated Four-Point-Bend Loading Fixtur 

PATENT-4 986 132 155,791 Not available NTIS 
N91-21541/8 

Mechanical Strain |solator Mount. 


PATENT-4 997 158 155,792 Not available NTIS 


N91-21542/6 
Method and Apparatus for Positioning a Robotic End Effec- 


tor. 
PATENT-4 980 626 155,789 Not available NTIS 
N91-21543/4 


Alignment Positioning Mechanism. 
PATENT-5 000 416 155,794 


N91-21544/2 
Method and Apparatus for Configuration Control of Redun- 


dant Robots 
PATENT-4 999 553 158,793 Not available NTIS 
N91-21545/9 


Sample Holder —_ for Microscopes. 
PATENT-4 981 155,790 


N91-21621/8 


System and Method for Measuring Ocean Surface Currents 
at Locations Remote from Land Masses Using Synthetic 


Aperture Radar. 
PATENT-4 990 922 156,965 Not available NTIS 
N91-21700/0 


Rotatin ry yy Cell Culture Apparatus 
PATENT-4 988 623 156,192 Not available NTIS 


N91-21701/8 


Spiral Vane Bioreactor. 
PATENT-5 002 890 


N91-21824/8 
Permanent Magnet Flux-Biased Magnetic Actuator with Flux 


Feedback. 
PATENT-5 003 211 155,042 Not available NTIS 
N91-21871/9 


Fiber Optic oe | System. 
PATENT-4 995 69 


N91-21911/3 
Enhanced Single Layer Multi-Color or Luminescent Display 


with Coactivators. 
PATENT-4 987 339 157,171 Not available NTIS 
N91-24087/9/GAR 
Kansas Aviation Review. 
N91-24087/9/GAR 
N91-24088/7/GAR 


Evaluation of Automation for Inspection of Aging Aircraft. 
N91-24088/7/GAR 4, 162 
(Order as N91-24087/9/GAR, PC A03/MF A01) 
N91-24089/5/GAR 
Additional Secondary Certification in Aerospace Education 
for Kansas Educators. 
N91-24089/5/GAR 154,401 
(Order as N91-24087/9/GAR, PC A03/MF rn 
N91-24090/3/GAR 
Cognitive Performance Capabilities in the Cockpit. 
N91-24090/3/GAR 154,458 
(Order as N91-24087/9/GAR, PC A03/MF A01) 
N91-24091/1/GAR 
Overview of Information Resources in Aviation. 
N91-24091/1/GAR 
(Order as N91-24087/9/GAR, PC A03/ME ro 
N91-24092/9/GAR 
Demand Estimation for Collegiate Aviation Academic Pro- 


Rio1-24092/9/GAR 
(Order as N91-24087/9/GAR, PC A03/ ME “hot 
N91-24095/2/GAR 
Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 265) 
N91-24095/2/GAR 154,109 PC A08& 


N91-24096/0/GAR 
Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 263). 
N91-24096/0/GAR 154,110 PC A08 


N91-24097/8/GAR 
Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 264). 
N91-24097/8/GAR 154,111 PC A08& 


N91-24098/6/GAR 

NASA Langley Laminar-Flow-Control Experiment on a 

Swept, Supercritical Airfoil: Suction Coefficient Analysis. 

N91-24098/6/GAR 54,163 PC A03/MF A01 
N91-24099/4/GAR 

Initial Investigation into Methods of Computing Transonic 

Aerodynamic Sensitivity Coefficients. 

N91-24099/4/GAR 154,112 PC A06/MF A01 
N91-24100/0/GAR 

Nonequilibrium Radiation and Chemistry Models for Aero- 

capture Vehicle Flowfields, Volume 1. 

N91-24100/0/GAR 154,113 PC A08/MF A01 
N91-24101/8/GAR 

Nonequilibrium Radiation and Chemistry Models for Aero- 

capture Vehicle Flowfields, Volume 2. 

N91-24101/8/GAR 154,114 PC A07/MF A01 


N91-24102/6/GAR 


Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields, Volume 3. 
N91-24102/6/GAR 154,115 PC A03/MF A01 


N91-24105/9/GAR 
Nonlinear Aerodynamics and the Design of Wing Tips. 


Not available NTIS 


Not available NTIS 


156,193 Not available NTIS 


157,102 Not available NTIS 


154,152 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N91-24105/9/GAR 
N91-24106/7/GAR 

Computation of Induced Drag with Nonplanar and De- 

formed Wakes. 

N91-24106/7/GAR 

(Order as N91-24105/9/GAR, PC AOWME? ony 

N91-24107/5/GAR 

pad Flow Predictions for an A pi Cascade Using a 


ih Resolution Wave-Split Sc! 
N '1-24107/5/GAR tar 118 PC A03/MF A01 


N91-24108/3/GAR 
Suckdown, Fountain Lift, and Pressures Induced on Several 
Tandem Jet V/STOL Configurations. 
N91-24108/3/GAR 154,119 PC A08/MF A01 
N91-24109/1/GAR 
oa down the delta Wing Vortex: The Role of Vorticity 
Process. 


reaki 
N91-24109/ 1/GAR 154,120 PC A03/MF A01 
N91-24110/9/GAR 
Experimental Analysis of Critical Factors —— in the 


Breakdown Process of Leading a. Vortex 
N91-24110/9/GAR 121 ne 'A13/MF A02 


N91-24118/2/GAR 


Developing and — an Euler Computational Method for 
Predicting the Airframe/Propulsion Effects for an = _— 
ed Turboprop feaeen Volume 1: Theory Docume 

N91-24118/2/GAR 154,164 PC A0a/ ME A01 


N91-24119/0/GAR 


Developing and Utilizing an Euler Computational Method for 
Predicting the Airframe/Propulsion Effects for an Aft-Mount- 
ed Turbopro; i Volume 2: User Guide. 

N91-241 19/0/GA 154,122 PC AQ4/MF A01 


N91-24120/8/GAR 
General Multiblock Euler Code for Propulsion Integration. 


Volume 1: Maye ument. 
N91-24120/8/GAR 154,165 PC A03/MF A01 
N91-24121/6/GAR 


General Multiblock Euler Code for Propulsion Integration. 
Volume 2: User Guide for BCON, Pre-Processor for Grid 
Generation and Gmbe. 
N91-24121/6/GAR 


N91-24122/4/GAR 


General Multiblock Euler Code for Propulsion Integration. 
Volume 3: User Guide for the Euler 
N91-24122/4/GAR 154, 166 PC A03/MF A01 


N91-24123/2/GAR 
Theoretical Evaluation of Engine Auxiliary Inlet Design for 


Supersonic V/STOL Aircraft. 
N91-24123/2/GAR 154,124 PC A05/MF A01 


N91-24124/0/GAR 
Three-Dimensional Euler Time Accurate Simulations of Fan 


Rotor-Stator Interactions. 
N91-24124/0/GAR 154,125 PC A03/MF A01 
N91-24125/7/GAR 


Implicit Solvers jor Unstructured Meshes. 
N91-24125/7/GAR 154,126 PC A03/MF A01 


N91-24126/5/GAR 
— -Order ENO Schemes Applied to Two- and Three-Di- 


sional Ny: so Flow. 
NOt 24126/5/ GAR 157,064 PC A03/MF A01 
N91-24127/3/GAR 


beer mer | Cesena and Secondary Instability of Gortler 


Hypersonic Flows. 
No1-24127/S GAR 154,127 PC A03/MF A01 
N91-24128/1/GAR 


Flow Visualization Study of a 1/48-Scale AFTI/F111 Model 
to Investigate Horizontal Tail Flow Disturbances. 
N91-24128/1/GAR 154,128 PC 03/MF A01 


N91-24129/9/GAR 


Effects of Nozzle Exit Geometry ~ Pressure Ratio on 
Plume Shape for Nozzles E: ti io Q t Air. 
N91-24129/9/GAR 154, 129 PC A03/MF A01 


N91-24130/7/GAR 


3-D Navier-Stokes Analysis of Crossing, Glancing Shocks/ 
Turbulent bears | Layer Interactions. 
N91-24130/7/GA 154,130 PC A03/MF A01 


N91-24131/5/GAR 


Design inet for the Use of Vortex Generators to 
Manege Inlet-Engine Distortion Using Computational Fluid 


NO1-24131/5/GAR 
N91-24132/3/GAR 
Transonic Symposium: Theory, Application and Experiment, 


Volume 2. 
N91-24132/3/GAR 154,132 PC A11/MF A02 
N91-24133/1/GAR 
National Transonic Facility Status. 
N91-24133/1/GAR 154,229 
(Order as N91-24132/3/GAR, PC A11/MF A02) 
N91-24134/9/GAR 
Reynolds Number Effects on the Transonic Aerodynamics 
of a Slender Wing-Body Configuration. 
N91-24134/9/GAR 154, 1. 
Order as N91-24132/3/GAR, PC A11/MF os 
N91-24135/6/GAR 


Laminar-Flow Flight Experiments. 
N91-24135/6/GAR 


154,116 PC A01/MF A01 


154,123 PC A04/MF A01 





154,131 PC A03/MF A01 


154,134 


(Order as N91-24132/3/GAR, PC A11/MF A02) 
N91-24136/4/GAR 


Laminar-Flow Wind Tunnel Experiments. 
N91-24136/4/GAR 
(Order as N91-24132/3/GAR, PC ANE Pao) 


N91-24137/2/GAR 
Hee ca net Sores of the X-29A Advanced Technology 
Demonstrator Experiment. 
N91-24137/2/G R 154,1 
(Order as N91-24132/3/GAR, PC A11/MF ‘nz 
N91-24138/0/GAR 


Results of Correlations for Transition Location on a Clean- 
Up Glove Installed on an F-14 Aircraft and in Studies 
for a > = for the X-29 Aircraft Accounting for 


Spanwi: 
N91 2413 36/07 O/GAR 
(Order as N91-24132/3/GAR, PC ANUMES ‘soa 
Sans 





. Flight E: a (VSTFE): Uni- 


Variable S 
fied Stability ty Sys Pn wuss iption ” Manual. 
154,137 PC “A06/MF A01 


N91-24139/8/GAR 
N91-24140/6/GAR 

Airborne Wind Shear Detection and Warning ons 

Third C Mar and Technologists’ Confer- 


ence, Part 2. 
N91-24140/6/GAR 154,223 PC A20/MF A03 
N91-24141/4/GAR 
See Lidar Airborne Shear Sensor. Windshear 


Vi 
N91-24141/4/GAR 
Order as N91-24140/6/GAR, PC A20/MF PAO) 





N91-24142/2/GAR 


Continuous Wave Laser for Wind Shear Detection. 
N91-24142/2/GAR 154,169 
(Order as N91-24140/6/GAR, PC A20/MF A03) 


N91-24143/0/GAR 
Status of 2 eyed Laser Technology Program. 
N91-24143/0/GAR 154,170 
(Order as N91-24140/6/GAR, PC A20/MF A03) 
N91-24144/8/GAR 
oom Laser Multisensor Program at Litton AERO Prod- 
NOI 31:24144/8/GAR 
(Order as N91-24140/6/GAR, PC A20/MF A038) 
N91-24145/5/GAR 


Status of NASA’s IR Wind Shear Detection Research. 
N91-24145/5/GAR 


154,172 
(Order as N91-24140/6/GAR, PC A20/MF A03) 


N91-24146/3/GAR 


Status of Turbulence Prediction System’s AWAS 3. 
N91 peties ~~ 
( 


154,173 
der as N91-24140/6/GAR, PC A20/MF A03) 


N91-24147/1/GAR 
Airborne FLIR Detection and Warning System for Low Allti- 
tude Wind Shear. 
N91-24147/1/GAR 
(Order as N91-24140/6/GAR, PC A20/ME 1 ‘s03) 
prt 
‘orward Looking Wind Shear Detection Program. 
NOT 24145/0/CAR 154,175 
(Order as N91-24140/6/GAR, PC A20/MF A03) 
N91-24149/7/GAR 
bey Flight Test for Airborne Wind Shear Forward 
king D and A Radar S 
NO124149/7/GAR 54,176 
Order as N91-24140/6/GAR, PC A20/MF A03) 
N91-24150/5/GAR 
Doppler hn ned Radar with Predictive Wind Shear Detec- 
tion Capabilitie: 
N91- 24150/5/GAR 
(Order as N91-24140/6/GAR, PC A20/ME FA08) 
N91-24151/3/GAR 
Wind Shear Radar agen Future Plans. 
N91-24151/3/GAR 
(Order as N91-24140/6/GAR, PC A20/ME 1 N03) 
N91-24152/1/GAR 
Clutter Modeling of the Denver Airport and Surrounding 


Areas. 
N91-24152/1/GAR 
(Order as N91-24140/6/GAR, PC A20/MF | ‘n03) 





N91-24153/9/GAR 
—_ Simulation Program Upgrade and Algorithm Develop- 
NOt" "24153/9/GAR 154,11. 
(Order as N91-24140/6/GAR, PC A20/MF ‘no3) 
N91-24154/7/GAR 
Signal Processing Techniques for Clutter Filtering and Wind 
Shear Detection. 
N91-24154/7/GAR 
(Order as N91-24140/6/GAR, PC A20/ME acs) 


N91-24155/4/GAR 
Airborne —_ Simulation Studies of the Denver July 11, 
1988 Microburs' 
NO1-24185/4/GAR 
Order as N91-24140/6/GAR, PC A20/ME 4 nos) 
N91-24156/2/GAR 
Description, Characteristics and Testing of the NASA Air- 
borne Radar. 


N91-24177/8/GAR 


N91-24156/2/GAR 
(Order as N91-24140/6/GAR, PC A20/ME 1 ‘n03) 
N91-24157/0/GAR 


Aviation Safety Research. 
157,705 PC A04/MF A01 


Program Plans for 
N91-24157/0/GAR 
N91-24158/8/GAR 
Feasibility Fan in Crack Detection in Aircraft Stiffened 
Panels and Deconvolution. 
N91-241 OIGAR 
(Order as N91-24157/0/GAR, PC AOA/ME i Son 
N91-24159/6/GAR 
Effect of Surface Generated Scratches on the Fatigue Life 
of Aerospace 
N91-24159/6/GAR 156,045 
(Order as N91-24157/0/GAR, PC A04/MF A01) 
N91-24160/4/GAR 


Bonded/Fusion Repair of Aircraft Structures. 
N91-24160/4/GAR 
(Order as N91-24157/0/GAR, PC AOA/ME SoD 
N91-24161/2/GAR 
Crashworthiness Experi 
N91-24161/2/GAR 157,706 
(Order as N91-24157/0/GAR, PC A04/MF A01) 
N91-24162/0/GAR 
is of Commuter Aircraft Seat-Type Structures in a 
Crash Environment. 
N91-24162/0/GAR 
(Order as N91-24157/0/GAR, PC AOA "Mon 
N91-24163/8/GAR 
—— i Paint Removal Techniques for Composite Air- 
N91-24163/8/GAR 
(Order as N91-24157/0/GAR, PC AOa/MF | Non) 
N91-24164/6/GAR 
Effects of Freeze/Thaw Cycles on Bonded Joints and Com- 
erials. 
91-24164/6/GAR 154,185 
(Order as N91-24157/0/GAR, PC A04/MF A01) 
N91-24165/3/GAR 
Human Factors Cockpit: A System and Human Factors Pro- 
gram to Enhance a and Efficiency in Single Pilot IFR 
and Terminal Area Operations. 
NOt-24165/3/GAR 154,4: 
(Order as N91-24157/0/GAR, PC A04/MF Son 
N91-24166/1/GAR 
Airborne Wind Shear Detection and Warning — 
Third wate Manufacturers’ and Technologists’ Conf 
art 1 
N91-24166/1/GAR 154,230 PC A21/MF A03 
N91-24167/9/GAR 
LIDAR Studies on 
NOLD4167/9/GAR 
(Order as N91-24166/1/GAR, PC A2UME | Noa) 
N91-24168/7/GAR 
Radar Performance Experiments. 
N91-24168/7/GAR 
(Order as N91-24166/1/GAR, PC A2w/ME A038) 
N91-24169/5/GAR 
Megasodar Experiment. 
NS1-24169/5/GAR 
(Order as N91-24166/1/GAR, PC A2uMed ro 
N91-24170/3/GAR 
Integrated Analysis of July 7, 1990 Microburet. 
NOT os 170/3/GAR 54,346 
(Order as N91-24166/1/GAR, PC a2uMr ‘A03) 
N91-24171/1/GAR 
Model Comparison of July 7, 1990 Microburst. 
N91-24171/1/GAR 154,347 
(Order as N91-24166/1/GAR, PC A21/MF A03) 
N91-24172/9/GAR 
Microburst Avoidance Simulation Tests. 
N91-24172/9/GAR 
(Order as N91-24166/1/GAR, PC A2UME s Kos) 


pest oo 
ining Applications for 91/135. 


Wind Shear Ti 
N91- 24173/7/GAR- 154,1 
(Order as N91-24166/1/GAR, PC A21/MF os) 


pierre xe > 
Integration of Weather Sensing Devices. 
No 1e4174/5/GAR 

(Order as N91-24166/1/GAR, PC A2wME) 03) 


par coon 


NASA Langley F' - Test Program. 
N91-24175/2/GAI 
(Order as N91-24166/1/GAR, PC A2uMe A083) 


N91-24176/0/GAR 
TDWR Information on the Flight Deck. 
N91-24176/0/GAR 154, 1 
(Order as N91-24166/1/GAR, PC A21/MF ‘n03) 
N91-24177/8/GAR 


Orlando Experiment. 
N91-24177/8/GAR 154,1 
(Order as N91-24166/1/GAR, PC A21/MF ‘s03) 
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N91-24178/6/GAR 
Integration of the TDWR and LLWAS Wind Shear Detection 


ystem. 
N91-24178/6/GAR 
(Order a: 


as N91-24166/1/GAR, PC Agee | ‘so3) 
yg atc a 
Thermodynamic Alerter for Microbursts (TAMP). 
N91.24179/4/GAR 154,1 
(Order as N91-24166/1/GAR, PC A21/MF ‘nos 
N91-24180/2/GAR 
Status of Hea’ A Tests. 
N91-24180/2/ 
aan as N91-24166/1/GAR, PC A2wMe s N03) 
N91-24181/0/GAR 
Heavy Rain Field Measurements. 
N91-24181/0/GAR 154, 1. 
(Order as N91-24166/1/GAR, PC A21/MF ‘n03) 
N91-24182/8/GAR 
Estimate of Heavy Rain Performance Effect. 
N91-24182/8/GAR 
(Order as N91-24166/1/GAR, PC AQWME na) 
N91-24183/6/GAR 
Status of Sundstrand Research. 
N91-24183/6/GAR 
Order as N91-24166/1/GAR, PC a2uMe | 03) 
N91-24184/4/GAR 
> qa Lapse Rate as an Adjunct to Wind Shear De- 


NOt-24184/4/GAR 154,1 
Order as N91-24166/1/GAR, PC A21/MF ‘Nosy 
N91-24185/1/GAR 
National Airspace System. Communications Operational 


Concept NAS-SR-136 
N91-24185/1/GAR 157,708 PC A04/MF A0O1 


N91-24186/9/GAR 
Lightning Pi ion Req 
Specification (Revised). 
N91-24186/9/GAR 

N91-24190/1/GAR 
MLS Mathematical Model Validation Study Using Airborne 
MLS Data from Atlantic City International Airpart Boeing 
727 Elevation / cr Flight Tests. 

N91-24190/1/GAR 154,198 PC A03/MF A01 

N91-24193/5/GAR 
Hypersonic Research Vehicle (HRV) Real- rg hes ay Test 

Study. P: : Real- 





its for Aircraft: A Proposed 
157,709 PC A07/MF A01 





aga 
Time Flight Experiment Support. 
N91-24193/5/GAR 


N91-24194/3/GAR 

Hypersonic Research Vehicle (HRV) Real-Time — Test 

Support Feasibility and Requirements Study. 

Remote Computation Support for Flight Systems Fansions: 

N91-24194/3/GAR 154,199 PC A03/MF A01 
N91-24195/0/GAR 

1989 High-Speed Civil Transport Studies. 

N91-24195/0/GAR 154,200 PC A06/MF A01 
pe oma 

lem Approach to Aircraft Optimization. 

Nor 2sioereve AR 154,201 PC A03/MF A01 

N91-24198/4/GAR 


Soft Hub for Bearingless Rotors. 

N91-24198/4/GAR 
N91-24199/2/GAR 

Evaluation of Cloud Detection Instruments and Perform- 

ance of Laminar-Flow Leading-Edge Test Articles During 

NASA Leading-E Flight-Test Program. 

N91-24199/2/GA 154,203 PC A04/MF A01 


N91-24200/8/GAR 
ew Flight-Critical Digital Systems Technology 
Work 


N91-24200/8/GAR 154,204 PC A09/MF A01 
N91-24201/6/GAR 

Static Performance Tests of a Flight-Type STOVL Ejector. 

N91-24201/6/GAR 154,740 PC A03/MF A01 
N91-24202/4/GAR 

Mixing of Multiple Jets with a Confined Subsonic Crossflow. 

Summary of NASA-Supported Experiments and Modeling. 

N91-24202/4/GAR 154,741 PC A03/MF A01 
N91-24203/2/GAR 

Fuel-Rich, vo Reaction —— Resu 

N91-24203/2/GAR 54,742 PC ‘A03/MF A01 
N91-24204/0/GAR 

Small Engine Component Technology (SECT) Study. Pro- 


ram Re; 
154,743 PC A08/MF A01 


154,138 PC A03/MF A01 


154,202 PC AO5/MF A01 


port. 
91-24204/0/GAR 
N91-24205/7/GAR 


Small Engine Component Technol ae 
N91-24205/7/GA a 1597 pe A20/MF A03 


N91-24206/5/GAR 


Small ces Component Laer. ~ 
N91-24206/5/ GAR pe AG? A07/MF A01 


sinpiniaatesahan 
Small Engine Component Lees 3 (SECT) Study. 
N91-24267/3/GAR , 746 A08/MF A01 
N91-24208/1/GAR 
Small Engine Component Technology (SECT) Study. 
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N91-24208/1/GAR 
N91-24209/9/GAR 
Simulation Evaluation of a Speed-Guidance Law for Harrier 


ch Transitions. 
154,156 PC A03/MF A01 


154,747 PC A06/MF A01 


Approac! 

N91-24209/9/GAR 
N91-24210/7/GAR 

National Remote Computational yor Research Facility. 

N91-24210/7/GAR 54,205 PC A05/MF A01 
N91-24211/5/GAR 

Advanced Hypervelocity Aerophysics Facili 

N91-24211/5/GAR 155,770 
N91-24212/3/GAR 

Boundary Layer Simulator Improvement. 

N91-24212/3/GAR 155,771 PC A07/MF A01 
N91-24213/1/GAR 

Sekirat Efsharuyot Nitzul Hachalal Lematarot Ezrachiyot 

ohn ad the Possibilities for Exploiting Space for Civil Ob- 

jectives). 

N91-24213/1/GAR 157,536 PC A03/MF A01 
N91-24217/2/GAR 

SEPAC Data Analysis in Support of the Environmental 


Interaction Program. 
N91-24217/2/GAR 157,627 PC A04/MF A01 
N91-24218/0/GAR 


Debris/ice/TPS Assessment and Photographic Analysis for 


Shuttle Mission STS-37 
N91-24218/0/GAR 157,537 PC A08/MF A01 
N91-24220/6/GAR 


Feasibility Analysis of Cislunar Flight Using the Shuttle Or- 
biter. 


NOT. -24220/6/GAR 157,628 PC A03/MF A01 
N91-24221/4/GAR 
Debris/Ice/TPS Assessment and Photographic Analysis for 


Shuttle Mission STS-39. 
N91-24221/4/GAR 157,639 PC A08/MF A01 
N91-24222/2/GAR 
High Performance, Accelerometer-Based Control of the 
Mini-Mast Structure at Langley Research Center. 
N91-24222/2/GAR 157,629 PC ‘A06/MF A01 
N91-24223/0/GAR 
Analise de Metodos Para O Calculo das Caracteristicas 
Aerodinamicas de Modelos de Satelites Artificiais Reentra- 
= (Analysis of Methods for the Calculation of Aerody- 
ic Characteristics of Artificial Satellite "ao ak ng 9 
N91-24223/0/GAR 157,663 PC A03/MF A01 
N91-24224/8/GAR 
charging Study of Acts Using NASCAP. 
N91-24224/8/GAR 157,630 PC A03/MF A01 
N91-24225/5/GAR 


Environmental Interactions of the Space Station Freedom 


Electric Power System. 
N91-24225/5/GAR 155,085 PC A02/MF A01 
N91-24226/3/GAR 
Trouble 3: A Fault Diagnostic Expert System for Space Sta- 
tion Freedom's Power System. 
157,666 PC A04/MF A01 


Worksh 
A08/MF A01 


N91-24226/3/GAR 
N91-24227/1/GAR 
Advanced Development Receiver Thermal Vacuum Tests 


with Cold Wall. 
N91-24227/1/GAR 157,495 PC A13/MF A02 
N91-24229/7/GAR 
in, Fabrication, and Tests of a Metallic 0g Tile Ther- 
rotection — for Space AL 
NO1-24220/ 7/GAR 158,892 PC, A03/MF A01 
N91-24230/5/GAR 
User's Manual for Rocket Combustor Interactive Design 
(Roccid) and Analysis Computer Program. Volume 1: User’s 


Manual. t 
N91-24230/5/GAR 154,764 PC A05/MF A01 
N91-24231/3/GAR 


User’s Manual for Rocket Combustor Interactive Design 
ter ey and Analysis Computer Program. Volume 2: Ap- 


ndixe: 
91-24231 73/GAR 154,765 PC A25/MF A04 
N91-24232/1/GAR 


Design of Multihundredwatt Dips for Robotic Space Mis- 


sions. 
N91-24232/1/GAR 154,766 PC A02/MF A01 
N91-24233/9/GAR 
1990 Jannaf Propulsion Meeting, Volume 2 
N91-24233/9/GAR 157,640 PC A20/MF A03 
N91-24234/7/GAR 
NDE of Thermal Protection System for Space Shuttle Solid 
Rocket Booster. 
N91-24234/7/GAR 767 
(Order as N91-24233/9/GAR, PC A20/ME | A03) 
N91-24235/4/GAR 
Airbreathing Booster Performance Optimization Using a 
Microcomputer. 
N91-24235/4/GAR 641 
(Order as N91-24233/9/GAR, PC A20/MF "n03) 
N91-24236/2/GAR 
Impact of Propulsive Advancements on Capabilities of Re- 
usable Earth-to-Orbit Ships. 
N91-24236/2/GAR 
(Order as N91-24233/9/GAR, PC A20/Me Nos) 
N91-24237/0/GAR 
Cryogenic Hydrogen-induced Air Liquefaction Technologies. 


N91-24237/0/GAR 
(Order as N91-24233/9/GAR, PC A20/MF s N03) 
N91-24238/8/GAR 
Efficient, >a Solution for Viscous Flows inside Solid 
Rocket Motors. 
N91-24238/8/GAR 154,71 
(Order as N91-24233/9/GAR, PC A20/MF 03) 
N91-24239/6/GAR 
Structural Damping/Acoustic Attenuation Optimization Via 
Non-Obstructive Particle Damping. 
N91-24239/6/GAR 157,180 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24240/4/GAR 
— of Proposed Rocket Engines for Earth-to-Orbit 
Vehic! 
N91-24240/4/GAR 154,7; 
(Order as N91-24233/9/GAR, PC A20/MF Noa 
pyrene pro 
Advanc w-Cost Engine for High-Thrust Applications. 
NOT2A2a /a/GAR 57,643 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24242/0/GAR 
Development of Low Cost Propulsion Req 
N91-24242/0/GAR 
Order as N91-24233/9/GAR, PC A20/ ME N03) 
N91-24243/8/GAR 


Test Results of the Modified Space Shuttle Main Engine at 
= Marshall Space Flight Center Technology Test Bed Fa- 


cility. 
N91-24243/8/GAR 54,771 
(Order as N91-24233/9/GAR, PC A20/MF A03) 





N91-24244/6/GAR 
Airflow Model Testing to Determine the Distribution of Hot 
Gas Flow and O/F Ratio Across the Space Shuttle Main 
Engine Main Injector Assembly. 
N91-24244/6/GAR 154,772 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24245/3/GAR 
Control of Chamber Heat Flux by Injector Design. 
N91-24245/3/GAR 154,773 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24246/1/GAR 
peewee of the Thrust Performance and the Flowfield of 
Liquid Rocket Engi 
Not -24246/1/GAR 154,774 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24247/9/GAR 
id Propulsion Technol Program. 
Noosa 9/GAR live 775 
(Order as N91-24233/9/GAR, PC A20/ME 4 A03) 
N91-24248/7/GAR 
aan Hybrid Propulsion System Design for Large Space 
sters. 
N91-24248/7/GAR 776 
(Order as N91-24233/9/GAR, PC A20/ME PA08) 
N91-24249/5/GAR 
Hybrid Propulsion Boosters for Space Launch Vehicles. 
N91-24249/5/GAR 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24250/3/GAR 
+ gga Combustion Instability in Hybrid Rocket 
N91-24250/3/GAR 154,7. 
(Order as N91-24233/9/GAR, PC A20/MF N03) 
N91-24251/1/GAR 


Solid-Liquid Staged Combustion Space Boosters. 
N91-24251/1/GAR 154,777 
(Order as N91-24233/9/GAR, PC A20/MF A03) 


N91-24252/9/GAR 
— Optimization of Gas Generator Hybrid Propulsion 
ters. 
N91-24252/9/GAR 54,778 
(Order as N91-24233/9/GAR, PC A20/Me A03) 
N91-24253/7/GAR 


System for the Testing of Hybrid Rocket Motors. 
N91-24253/7/GAR 154,779 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24254/5/GAR 
Slag Estimation for Solid Rocket Motors. 
N91-24254/5/GAR 
(Order as N91-24233/9/GAR, PC A20/MF 4 03) 


N91-24255/2/GAR 


System Level — of the Ammonia Arcjet. 
N91-24255/2 54,724 


(Order as N91-24233/9/GAR, PC A20/Me A03) 
N91-24256/0/GAR 
Uprated OMS — Status-Sea Level Testing Results. 
N91-24256/0/GA 154,78 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24257/8/GAR 
Advanced Launch Vehicle Upper eat Using Liquid Pro- 
Ision and Metallized Propeliants. 
91-24257/8/GAR 
(Order as N91-24233/9/GAR, PC A20/Mi f ‘Noy 
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N91-24258/6/GAR 


Three-Dimensional Turbulent Heat Transfer Analysis for Ad- 

vanced Tubular Rocket Thrust Chambers. 

N91-24258/6/GAR 154,783 
(Order as N91-24233/9/GAR, PC A20/MF A03) 


N91-24259/4/GAR 
Noncontacti semipereentte Sensor for Shaft Speed, 
Torque, and 
N91-24259/4/GAR 154,820 
(Order as N91-24233/9/GAR, PC A20/MF ‘N03) 
N91-24260/2/GAR 
Orbit aaa Vehicle Propulsion Design: Trades and Com- 
91 °24260/2/GAR 
(Order as N91-24233/9/GAR, PC A20/MF | ‘s03) 
N91-24261/0/GAR 
Long-Term Propellant/Material Compatibility. 
N91-24261/0/GAR 154,812 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24262/8/GAR 
Composite Overwrap Positive Expulsion Propellant Tanks. 
N91-24262/8/GAR 54,7: 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24263/6/GAR 


COLD-SAT Experiment for Cryogenic Fluid Management 
Technology. 
N91-24263/6/GAR 
(Order as N91-24233/9/GAR, PC A20/| Met Os) 
N91-24264/4/GAR 
Linearized T 
Fillets Driven 
N91-24264/4/GAR 814 
(Order as N91-24233/9/GAR, PC A20/| Me 4 A03) 


N91-24265/1/GAR 
—— 22N (5 Lbf) Thruster Finds Broad Applica- 
N91-24265/1/GAR 
(Order as N91-24233/9/GAR, PC A20/ME 1 ‘s03) 
N91-24266/9/GAR 
Helium Soe of Liquid Propeliants. 


N91-24266, 
rder as N91-24233/9/GAR, PC A20/ ME | 03) 
N91-24267/7/GAR 


arctan“ of Iridium Coated Rhenium Used in High- 
mperature, Radiation-Cooled Rocket Thrusters. 
NOT 24567/7/QAR 154,71 
(Order as N91-24233/9/GAR, PC A20/MF N03) 


0991-2280/6/GAR 


for Unsteady Flow Along Vane-Formed 
jurface Tension. 


t Hyd 





Spacecraft Propulsion Systems: 
30 Years. a Safe, Reliable, Flexible and Predictable Per- 
formance. 
N91-24268/5/GAR 54,786 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24269/3/GAR 


SDIO Electric Propulsion Requirements. 
N91-24269/3/GAR 154,725 
(Order as N91-24233/9/GAR, PC A20/MF A03) 
N91-24270/1/GAR 
a ition of the Arcjet Near Field Plume Using Electro- 


robes. 
NOt 24270/1/GAR 
(Order as N91-24233/9/GAR, PC A20/ME 4 Noa) 
N91-24271/9/GAR 
Arcjet joys Feed Ratio Effects. 


N91-24271/ 154, 7: 
(Order as N91-24233/9/GAR, PC A20/MF nos) 
N91-24272/7/GAR 
Analysis of Expendable Solar Electric Orbit Transfer Vehi- 
ch 


cles. 

N91-24272/7/GAR 

(Order as N91-24233/9/GAR, PC A20/MF ‘soa 

N91-24273/5/GAR 

1990 Jannaf on emi Soe * 

N91-24273/5/GAR 54,822 PC A20/MF A03 
N91-24274/3/GAR 

prong Vector Angle Determination Using a Laser Measure- 


nt System 
Not -24274/ 3/GAR 54,787 
(Order as N91-24273/5/GAR, PC A20/ MF A03) 
N91-24275/0/GAR 
Evolution a: an Aging Program Minuteman Stage 2 Solid 
Rocket Mot 
No1-24275/0/GAR 154,71 
(Order as N91-24273/5/GAR, PC A20/MF N03) 
N91-24276/8/GAR 
Flightweight Divert Propulsion System Hot-Fire Test. 
N91-24276/8/GAR 154,78: 
(Order as N91-24273/5/GAR, PC A20/MF ‘A03) 
N91-24277/6/GAR 
Development of the Orbus(R) 1 Carbon Fiber/Epoxy Motor 
Case for the Stars/Starbird Programs. 
N91-24277/6/GAR 
(Order as N91-24273/5/GAR, PC A20/ME F N03) 
N91-24278/4/GAR 
Jannaf Standardization of Tension, Compression, and 
Shear Test Methods to Determine Mechanical Material 
Properties for Filament Wound Composite Structures. 


N91-24278/4/GAR 
(Order as N91-24273/5/GAR, PC A20/ME4 N03) 
N91-24279/2/GAR 
Solid Rocket Propulsion Applications for Advanced Poly- 
mers. 
N91-24279/2/GAR 154,79. 
(Order as N91-24273/5/GAR, PC A20/MF 03) 
N91-24280/0/GAR 
a Rocket Booster Integration with the AQM-37C Missile 
N91-24280/0/GAR 
(Order as N91-24273/5/GAR, PC A20/ME 4 N03) 
N91-24261/8/GAR 
Stability Testing of Full Scale Tactical Motors. 
N91-24281/8/GAR 154,794 
(Order as N91-24273/5/GAR, PC A20/MF A03) 
N91-24282/6/GAR 
pon 1 rool Stability Testing and Pulsing of Full Scale Tacti- 
N91-24282/6/GAR 
(Order as N91-24273/5/GAR, PC A20/ME4 N03) 
N91-24283/4/GAR 
Shear Stress Transducer Concepts. 
N91-24283/4/GAR 
(Order as N91-24273/5/GAR, PC A20/ME 4 Nos) 
N91-24284/2/GAR 
Normal Stress Transducer Behavior. 
N91-24284/2/GAR 
(Order as N91-24273/5/GAR, PC A20/ME F A03) 
N91-24285/9/GAR 
Process and Quality Improvements for M7 ering” 
N91-24285/9/GAR 
(Order as N91-24273/5/GAR, PC A20/ME FA03) 
N91-24286/7/GAR 
Cooling System and Insulation Concept for a Mach 5 
Turbo-Ramiet Aircraft. 
N91-24286/7/GAR 
(Order as N91-24273/5/GAR, PC A20/ME 4 nos) 
N91-24287/5/GAR 
Summary of European and Japanese Hypersonic Facility 


Ctivities. 
N91-24287/5/GAR 
(Order as N91-24273/5/GAR, PC A20/ME ‘n03) 
N91-24288/3/GAR 
High Pressure Mach 10 to 20 Electrothermal Hypersonic 
Wind Tunnel. 
N91-24288/3/GAR 
(Order as N91-24273/5/GAR, PC A20/ME 1 ‘oa 
MOt-OGREO/ /RAR 





of Combustor Liner Materials for 
Sond Fuel Aare it Testing. 
N91-24289/1/GAR 


54,749 
(Order as N91-24273/5/GAR, PC A20/ MF A03) 


N91-24290/9/GAR 
— Wave/Boundary Layer Interaction Control in a Ge- 
Hypersonic Inlet. 
NOt -24290/9/GAR 
(Order as N91-24273/5/GAR, PC A20/ME | ‘N03 
N91-24291/7/GAR 
Advanced Computational Models for Analyzing High Speed 
Propulsive Flowfields. 
N91-24291/7/GAR 
(Order as N91-24273/5/GAR, PC A20/MF f N03) 
N91-24292/5/GAR 
Model 320-2: A Compact Advanced UAV Turbojet. 
N91-24292/5/GAR 154, 7. 
(Order as N91-24273/5/GAR, PC A20/MF N03) 
N91-24293/3/GAR 
Cryojet Revisited. 
N91-24293/3/GAR 752 
(Order as N91-24273/5/GAR, PC A20/ME PAO) 
N91-24294/1/GAR 
Premixed, Turbulent Combustion of Axi 
Expansion Flows. 
N91-24294/1/GAR 154, 7: 
Order as N91-24273/5/GAR, PC A20/MF Noa) 
N91-24295/8/GAR 
Development of a Liquid Fueled Gas Generator for Ducted 
Rocket Research. 
N91-24295/8/GAR 154,798 
(Order as N91-24273/5/GAR, PC A20/MF A03) 
N91-24296/6/GAR 
Molecular Structure of Low ee Form of Triamino- 
uanidinium Nitrate (TAGN) 
91-24296/6/GAR 54,817 
(Order as N91-24273/5/GAR, PC A20/Me A03) 
N91-24297/4/GAR 


Heats of Explosion, Detonation and Reaction Products: 
Their Estimation and Relation to the First Law of Thermo- 


dynamics. 
N91-24297/4/GAR 154,7' 
(Order as N91-24273/5/GAR, PC A20/MF 03) 
N91-24298/2/GAR 


Liquid Propellant Injector/Combustor Tests. 
N91-24298/2/GAR 154,818 
(Order as N91-24273/5/GAR, PC A20/MF A03) 


Sudden 





N91-24322/0/GAR 


N91-24302/2/GAR 
Hydrogen-Oxygen Rocket Engine Heat Trans- 


Dual-Cooled 

fer Wear 

N91-24302/2/GAR 154,799 PC A03/MF A01 
N91-24303/0/GAR 

Carbon Monoxide and Oxygen Combustion Experiments: A 

Demonstration of MARS In situ Propeliants. 

N91-24303/0/GAR 154,800 PC A03/MF A01 
N91-24304/8/GAR 

Launch Vehicle Performance Usi 

N91-24304/8/GAR 
N91-24305/5/GAR 

In situ Propellant Rocket Engines for MARS Mission Ascent 


Vv . 

N91-24305/5/GAR 154,802 PC A02/MF A01 
N91-24306/3/GAR 

Flow eee a of a Rocket Injector Spray Using Gelled 


N91-24306/3/GAR 154,803 PC A03/MF A01 
N91-24307/1/GAR 
Structural Integrity and Durability of Reusable Space Pro- 


sion 5 
No1-24307/1/GAR 154,804 PC A12/MF A02 
N91-24308/9/GAR 
Overview of the > ty ear lagu Working Group Pro- 
‘am at the Lewis Research Center. 
[91-24308/9/GAR 157, 
(Order as N91-24307/1/GAR, PC A12/MF 02) 
N91-24309/7/GAR 
Application of Gate ee Accumulation Life Prediction 
Model to ae ture Components. 
N91-24309/7/GAI 157,182 
aniea as N91-24307/1/GAR, PC A12/MF A02) 


N91-24310/5/GAR 
per ene Fatigue of Single Crystal PWA 1480 at Turbine At- 
es. 
N91-24310/5/GAR 
(Order as N91-24307/1/GAR, PC At2/‘MF 7y02) 
N91-24311/3/GAR 
Tensile and Fatigue Behavior of Tungsten/Copper Com- 
posites. 
N91-2431 1/3/GAR 
(Order as N91-24307/1/GAR, PC At2Q/ME 02) 
N91-24312/1/GAR 


Cumulative Creep F: Dai in 316 Stainless — 
N91-24312/1/GAR eee 077 
(Order as N91-24307/1/GAR, PC At2/ME ‘A02) 


meee 


Metallized Propeliants. 
801 PC A03/MF A01 


Fatigue Behavior of a Single-Crystal Superalloy. 
NQ1-24313/9/GAR 156,0. 
(Order as N91-24307/1/GAR, PC A12/MF 02) 


yan Ae 
Elevat emperature Crack Growth. 
N91- eaS14/7/GAR 
(Order as N91-24307/1/GAR, PC At2/MeE "n2) 


N91-24315/4/GAR 


Analysis of Damage in MMC Components Using an Internal 
State Variable Model. 
N91-24315/4/GAR 
(Order as N91-24307/1/GAR, PC At2/ME yea) 
N91-24316/2/GAR 
Effect of Hydrogen on the Deformation Behavior of a Single 
Crystal Nickel-Base Superalloy. 
N91-24316/2/GAR 156,0. 
(Order as N91-24307/1/GAR, PC 412/MF 02) 
ee 
Processing on PWA 1480. 


Influe’ 
NO12431 F/OGAR 
(Order as N91-24307/1/GAR, PC AI2/MF A 02) 


N91-24318/8/GAR 
Overview of the Instrumentation Program (Abstract Only). 
N91-24318/8/GAR 154,823 

(Order as N91-24307/1/GAR, PC A12/MF A02) 
N91-24319/6/GAR 
|. ~ggggenpay High Temperature Strain Measurement 
ystem. 
N91-24319/6/GAR 154,82. 
(Order as N91-24307/1/GAR, PC A12/MF ‘s02) 
N91-24320/4/GAR 
tical Inspection of Space-Propulsion tye gnamaa Using 
an Seeded Nd:YAG Laser System 
N91 "34920/4/GAR 
(Order as N91-24307/1/GAR, PC At2/MEI ‘so, 
N91-24321/2/GAR 
Calibrator Tests of Heat Flux Gauges Mounted in SSME 
Blades. 
N91-24321/2/GAR 
(Order as N91-24307/1/GAR, PC At2/ME ‘no2) 

N91-24322/0/GAR 

Development of Fiber-Based Laser Anemometer for SSME 


tion. 
N91-24322/0/GAR 
(Order as N91-24307/1/GAR, PC A12/ ME soz) 
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N91-24323/8/GAR 
—_— of the Transient Calibration of Heat Flux Sensors: 
One Dimensional Case. 
N91-24323/8/GAR 154,826 
(Order as N91-24307/1/GAR, PC A12/MF A02) 
N91-24324/6/GAR 
Thin-Film Sensors for Space Propulsion Technology: Fabri- 
cation and Preparation for Testing. 
N91-24324/6/GAR 154,81 
(Order as N91-24307/1/GAR, PC A12/MF 02) 
N91-24325/3/GAR 
Rocket Plume Spectrometry: A System Permitting E 
Monitoring, as Applied to the Technology 


N91 NS1-24925/3/GAR 
(Order as N91-24307/1/GAR, PC Ata/Me 4 ‘s02) 
N91-24326/1/GAR 
ima y Structural Analysis: Introductory Remarks (Ab- 
N91-24326/1/GAR 
(Order as N91-24307/1/GAR, PC Ata A 02) 
N91-24327/9/GAR 


Probabilistic Structural Analysis Methods for Select Space 
Ision System Cc 

N91-24327/9/GAR 

(Order as N91-24307/1/GAR, PC Ata} (soz) 





Pp 


N01-24328/7/GAR 
\pp Methods A h to Probabilistic Structural 
pany 
N91-24328/7/GAR 
(Order as N91-24307/1/GAR, PC A12/ Me p02) 
N91-24329/5/GAR 
Probabilistic Boundary Element Method. 
N91-24329/5/GAR 157, 
(Order as N91-24307/1/GAR, PC A12/MF oz) 
N91-24330/3/GAR 
Composite Load Spectra for Select Space Propulsion 
Components. 


91-24330/3/ GA 
N91-24330/3/GAR 
(Order as N91-24307/1/GAR, PC A12yME "hay 
N91-24331/1/GAR 
Probabilistic Design Analysis Using Composite Loads Spec- 
tra (CLS) Coupled with Probabilistic Structural Analysis 
Methodologies (PSAM). 
N91-24331/1/GAR 
(Order as N91-24307/1/GAR, PC A12/ Me Pno2) 
N91-24332/9/GAR 
Probabilistic Finite Elements for Fracture and Fatigue Anal- 


Yot-24992/9/GAR 157, 
(Order as N91-24307/1/GAR, PC A12/MF oz) 
N91-24333/7/GAR 
Probability of Failure and Risk Assessment of Propulsion 
Structural Components. 
N91-24333/7/GAR 
Order as N91-24307/1/GAR, PC A12/ MF "y) 





per en 
Overview of Aerothermodynamic Loads Definition Study. 
NOT 24334/5/GAR 157,191 
(Order as N91-24307/1/GAR, PC A12/MF A02) 
N91-24335/2/GAR 
Heat-Transfer and Surface-Pressure Measurements for the 
SSME Fuel-Side Turbopump Turbine. 
N91-24335/2/GAR 
(Order as N91-24307/1/GAR, PC Ata/Me s Moz) 
N91-24336/0/GAR 
New Facility to Study Three nee Viscous Flow and 
Rotor-Stator Interaction in Turbines. 
N91-24336/0/GAR 154, 7. 
(Order as N91-24307/1/GAR, PC A12/MF ‘N02 
N91-24337/8/GAR 
Unconditionally Stable Runge-Kutta Method for Unsteady 
Rotor-Stator Interaction. 
N91-24337/8/GAR 
Order as N91-24307/1/GAR, PC Ata Fno2) 
N91-24338/6/GAR 


Average-Passage Flow Mode! Development. 
N91- a AR 


154, 7: 
Order as N91-24307/1/GAR, PC A12/MF oz) 
N91-24339/4/GAR 


Advanced Launch System Advanced ene oy a Oxidizer 

Turbopump Program: Technical Implementation 

N91-24339/4/GAR 154,810 PC AOS MF A01 
N91-24340/2/GAR 


— Liquid Rocket Engine Transient Performance Simula- 


ystem. 

NO1-24340/2/GAR 154,811 PC A08/MF A01 
N91-24341/0/GAR 

Determination of Alloy Content from Plume Spectral Meas- 


urements. 

N91-24341/0/GAR 154,567 PC A03/MF A01 
N91-24343/6/GAR 

Mechanical Property Characterization and Impact Resist- 

ance of Selected Graphite/PEEK 7 Materials. 

N91-24343/6/GAR 155,850 PC A03/MF A01 
N91-24345/1/GAR 

Application of Artificial Neural Networks to Composite Ply 

Micromechanics. 
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N91-24345/1/GAR 
N91-24346/9/GAR 
Micro-Mechanical Anal 
in Discontinuous Fiber 
N91-24346/9/GAR 
N91-24347/7/GAR 
~ Controle Non poet des Structures Composites Par 
fer a a Rayon: >i Testing of Com- 


fe Structures bX x iw [e) 
Rio1-24347/7/GAR moO ee ee PC A02/MF A01 
N91-24348/5/GAR 
Etude de la Depose d’UN Fil de Module Eleve sur UN Man- 
drin Deformable (Examination of the ier of a High 
Module Wire Placed on a Deformable Mandrel). 
N91-24348/5/GAR 155,949 PC A03/MF A01 


01-24988/4/GAR 
= Effects on Composite Materials for 


mmercial ain 
155,950 PC A07/MF A01 


155,946 PC A03/MF A01 


of Damage Growth and Fracture 
einforced Metal Matrix Composites. 
155,947 PC A03/MF A01 





an craft. 

N91-24358/4/GAR 
N91-24359/2/GAR 

Increased Heat Transfer to a Cylindrical Leading Edge Due 

to Spanwise Variations in the Freestream Velocity. 

N91-24359/2/GAR 155,951 PC A03/MF A01 
N91-24360/0/GAR 

High Temperature Tension-Compression Fatigue Behavior 

mposite. 


of a Tungsten 
N91-24360/0/GAR 155,952 PC A03/MF A01 
N91-24361/8/GAR 


ae of Fiber Effects on Polymer Matrix Composite 


N91-24361/8/GAR 155,953 PC A03/MF A01 
N91-24365/9/GAR 
NASA Space iy sommes By Research Center for Utilization of 


Local Planetary 
No1-24965/8/GAR 154,323 PC A12/MF A02 
N91-24366/7/GAR 


po a gage of Volatiles and Metals from Extraterrestrial 


Mat 
N91-24366/7/GAR 
(Order as N91-24365/9/GAR, PC A1a/Me PA02) 
N91-24367/5/GAR 
Production of 
N91-24367/5/G. 157,602 
(Order as N91-24365/9/GAR, PC A12/MF A02) 
N91-24368/3/GAR 
Beneficiation of Lunar limenite. 
N91-24368/3/GAR 
(Order as N91-24365/9/GAR, PC At2/MF N02) 
N91-24369/1/GAR 
Cold Plasma Processing of Local Planetary Ores for 
gen and Metallurgically Important Metals. 
N91-24369/1/GAR 
( as N91-24365/9/GAR, PC Aamir "No2) 


in from Lunar limenite. 


N91-24370/9/GAR 
Innovative Techniques for the Production of Energetic Radi- 
cals for Lunar Materials Processing Including Photogenera- 
tion Via Concentrated Solar Energy. 
N91-24370/9/GAR 
(Order as N91-24365/9/GAR, PC A12/Me "o) 
N91-24371/7/GAR 


Gare oe Iron Production by Electrolytic Smelting of 
N91-24371/7/GAR 157,606 
(Order as N91-24365/9/GAR, PC A12/MF A02) 
N91-24372/5/GAR 
Experimental _—_ of the Electrolysis of Silicate Melts. 


N91-24372/5/GA 157, 
as N91-24365/9/GAR, PC A12/MF A02) 
N91-24373/3/GAR 

Investigation of the Thermal Shock Resistance of Lunar 

Regolith and the Recovery of Hydrogen from Lunar Soil 

Heated Using Microwave Radiation. 

N91-24373/3/GAR 157,608 
(Order as N91-24365/9/GAR, PC A12/MF A02) 
N91-24374/1/GAR 

pan maf Plant Breadboard Design, and Techniques for Im- 

aa Mission Figure-of-Merit. 

91-24374/1/GA\ 7,60: 
Order as N91-24365/9/GAR, PC Ata/Me soz) 
N91-24375/8/GAR 

Thermal Analysis, "ie and Design of a Martian 

Oxygen Production Pl: 

N91-24375/8/GAR 

(Order as N91-24365/9/GAR, PC A12/ME 02) 
N91-24376/6/GAR 

Issues on the Ce and Electrochemical Separation 

of Oxygen from Carbon Dioxide. 

N91-24376/6/GAR 

(Order as N91-24365/9/GAR, PC At2/Me "No2) 
N91-24377/4/GAR 
See of Martian Atmosphere for Production of 
N91 -24377/4/GAR 
(Order as N91-24365/9/GAR, PC At2/ME N02) 
N91-24378/2/GAR 
Kinetics of Talc at 1 Bar. 


Dehydration 
N91-24378/2/GAR 157,613 


(Order as N91-24365/9/GAR, PC A12/MF A02) 
N91-24379/0/GAR 
Recovery of Precious Metals from Space. 
N91-24379/0/GAR 156,09. 
(Order as N91-24365/9/GAR, PC A12/MF 02) 
yr eg 
Proc of Glass-Ceramics from Lunar Resources. 
NO1-243 /8/GAR 155,90: 
(Order as N91-24365/9/GAR, PC A12/MF 02) 
N91-24381/6/GAR 
Development and Mechanical Properties of Structural Mate- 
rials from Lunar Simulant. 
N91-24381/6/GAR 815 
(Order as N91-24365/9/GAR, PC Ata/Me 02) 
N91-24382/4/GAR 
High Temperature Seals Between Ceramic Separation 
Membranes and oy Housing. 
N91-24382/4/GAR 
(Order as N91-24365/9/GAR, PC At2/ME A N02) 
N91-24383/2/GAR 
jap eee = of Lunar Iimenite Abundances from Remote- 


ly Sensed 
N91-24383/, 2/GAR 
(Order as N91-24365/9/GAR, PC A12/' ME "02) 
N91-24384/0/GAR 


Continuous Monitoring of the Lunar or Martian Subsurface 
Using on-Board Pattern Recognition and Neural Processing 
of Rover Geophysical Data. 
N91-24384/0/GAR 157, 
(Order as N91-24365/9/GAR, PC A12/MF no) 
N91-24385/7/GAR 
icewatch ty vey for Near-Earth Asteroids. 


Spaci 
N91-24385/7 154,32: 
(Order as N91-24365/9/GAR, PC A12/MF ‘ho2) 
N91-24386/5/GAR 
Compositions of Near-Earth Asteroids. 
N91-24386/5/GAR 
(Order as N91-24365/9/GAR, PC Ata/Me 4 ‘io. 
N91-24387/3/GAR 
Development of a Figure-of-Merit for Space Missions. 
N91-24387/3/GAR 157,538 
(Order as N91-24365/9/GAR, PC A12/MF A02) 
N91-24388/1/GAR 
Dae Simulation of Extraterrestrial Engineering De- 


NOt *24388/ 1/GAR 
(Order as N91-24365/9/GAR, PC A12/Me "02) 

N91-24389/9/GAR 

poco, or Simulation, and Control of an Extraterrestrial 

Oxygen Pr + -hglaa 
NO1/24389/9/GAR 157,6 
Order as N91-24365/9/GAR, PC A12/MF n02) 
N91-24390/7/GAR 

Near-Earth Asteroids: Observer Alert Network and Data- 


base Analysis. 
N91 °24390/ 7/GAR 154,326 
(Order as N91-24365/9/GAR, PC A12/MF A02) 
N91-24391/5/GAR 
Steward Observatory Asteroid Relational Database. 
N91-24391/5/GAR 327 
(Order as N91-24365/9/GAR, PC A12/MF ‘A02) 
N91-24402/0/GAR 
Mechanisms of Dispersion Strengthening and Fracture in 
Al-Based Xd(Tm) Alloys, Part 1. 
N91-24402/0/GAR 156,046 PC A08/MF A01 
N91-24404/6/GAR 
Evaluation of the Microstructure of Al-Cu-Li-Ag-Mg Welda- 


lite (Tm) Alloys, Part 4 
N91-24404/6/GAR 156,047 PC A06/MF A01 


N91-24405/3/GAR 
Natural Aging and Reversion Behavior of Al-Cu-Li-Ag-Mg 
Alloy Weldalite (Tm) 049. 
NOY: 24405/3/GAR 156,048 
(Order as N91-24404/6/GAR, PC A06/MF A01) 
N91-24406/1/GAR 
Structure and Properties During Aging of an Al-Cu-Li-Ag-Mg 
Alloy, Weldalite (Tm) 049. 
N91-24406/1/GAR 156,04 
(Order as N91-24404/6/GAR, PC A06/MF on) 
N91-24407/9/GAR 
Effect of a Prior Stretch on the Aging Response of an Al- 
Cu-Li-Ag-Mg-Zr Alloy. 
N91-24407/9/GAR 
(Order as N91-24404/6/GAR, PC A06/MFs ron 
N91-24408/7/GAR 
Pon > orga Evolution During Aging of an Al-Cu-Li-Ag- 


NS i-24408/7/GAR 156,051 
(Order as N91-24404/6/GAR, PC A06/MF A01) 
N91-24409/5/GAR 
High Resolution Electron Microscopy Study of a High Cu 
= of Weldalite (Tm) 049 and a High Strength Al-Cu- 
Ag-Mg-Zr All 
N91-24409/5/GAR 
(Order as N91-24404/6/GAR, PC A06/MF i on 
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N91-24424/4/GAR 
Characterization of Acetylene Terminated Sulfone (ATS) 
Resin. Part 1: Chemical Characterization of the Resin. 
N91-24424/4/GAR 155,973 PC A03/MF A01 
N91-24425/1/GAR 
Characterization of Acetylene Mange med Sulfone (ATS) 
Resin. Part 2: Thermal Analysis of the Resi 
N91-24425/1/GAR 155,974 PC A03/MF A01 
N91-24430/1/GAR 
Effects of Water » the Strength b Zerod 
N91-24430/1/GAR 55,893 
N91-24451/7/GAR 
Improved Silicon Carbide for on Heat Engines. 
N91-24451/7/GAR 155,894 PC A04/MF A01 
N91-24452/5/GAR 
Tailorable Advanced Blanket Insulation Using Aluminoboro- 


silicate and Alumina Batting. 
N91-24452/5/GAR 155,895 PC A05/MF A01 
N91-24460/8/GAR 
Pressure Control Analysis of ee Stora 
N91-24460/8/GAR 731 
N91-24463/2/GAR 
Microgravity ae Planning Exercise. 
N91-24463/2/GAR 154,080 PC A06/MF A01 
N91-24464/0/GAR 
Microgravity Research at Lerc. 
N91-24464/0/GAR 
N91-24469/9/GAR 
Alpha-Canonical Form Representation of the Open Loop 
Dynamics of the to Shuttle Main Engine. 
N91-24469/9/G, 157,631 PC A03/MF A01 
N91-24470/7/GAR 
LN2 Spray Droplet Size M' via E bl 
tion Technique. 
N91-24470/7/GAR 
N91-24471/5/GAR 
Advanced Launch System Propulsion Focused Technology 
Liquid Methane Turbopump Technical Implementation Plan. 
N9Y-24471 /5/GAR 155,786 PC A03/MF A01 
N91-24473/1/GAR 
Method to Enhance Azimuth Accuracy by the Use of the a 
Priori Knowledge of the Antenna Pattern. 
N91-24473/1/GAR 155,012 
(Order as N91-24472/3/GAR, PC A06/MF A01) 
N91-24474/9/GAR 
ECCM Advantages of Adaptive Digital Pulse Compression. 
N91-24474/9/GAR 154,983 
(Order as N91-24472/3/GAR, PC A06/MF A01) 
N91-24475/6/GAR 
SATURN: The Next Generation Radio for NATO. 
N91-24475/6/GAR 54,984 
(Order as N91-24472/3/GAR, PC A0e/MF A01) 
N91-24476/4/GAR 
caer sli of Survivability Tradeoffs for Selected Eccm 
Wi 
N91 -24476/4/GAR 
(Order as N91-24472/3/GAR, PC A06/MF aren 
N91-24477/2/GAR 
Concatenated Coding with Two Levels of interleaving. 
N91-24477/2/GAR , 986 
(Order as N91-24472/3/GAR, PC A06/MF A01) 
N91-24478/0/GAR 
Advanced ECCM Techniques for GPS Processing. 
N91-24478/0/GAR 154,987 
(Order as N91-24472/3/GAR, PC A06/MF A01) 
N91-24479/8/GAR 
Improving the ECCM Performance of Fast Frequency Hop- 
ping by Diversi A Combining. 
N91-24479/8/ 
(order as N91-24472/3/GAR, PC A06/MF 4 On) 
N91-24480/6/GAR 
Overview of ECCM Factors in Milsatcom Systems. 
N91-24480/6/GAR 154,989 
(Order as N91-24472/3/GAR, PC A06/MF A01) 
N91-24481/4/GAR 
a of MILSATCOM Adaptive Antenna Systems in 
Pulse Jammer Environments. 
N91-24481/4/GAR 154,990 
(Order as N91-24472/3/GAR, PC A06/MF A01) 
N91-24482/2/GAR 
Performance Tradeoff of MILSATCOM Adaptive Multibeam 
Antennas. 
N91-24482/2/GAR 15,013 
(Order as N91-24472/3/GAR, PC A0e/MF ‘A01) 
N91-24483/0/GAR 
Modulation Quality Factor for Low Probability of Intercept 
(LPI) Communications Systems. 
N91-24483/0/GAR 
(Order as N91-24472/3/GAR, PC A06/ME 4 N01) 
N91-24485/5/GAR 
Applications of the Conjugate Gradient FFT Method in 
Scattering and Radiation Including Simulations with Imped- 
ance Boundary i. itions. 
N91-24485/5/GAR 157,136 PC A13/MF A02 
N91-24489/7/GAR 
Science Program for an —— Radar Receiving Station in 
Alaska. Report of the Science Working Group. 


“PC A02/MF A01 


Systems. 
A02/MF A01 


157,065 PC A02/MF A01 


Diffrac- 
157,496 PC A03/MF A01 





N91-24489/7/GAR 
N91-24499/6/GAR 

Analysis and Characterizations of Planar Transmission 

Structures and ee for Superconducting and Mon- 


olithic Integrated Circuits 
157,169 PC A03/MF A01 


154,998 PC A04/MF A01 


N91-24499/6/GAR 
N91-24500/1/GAR 
Rheological Behaviour and Thi 
Suspensicns in Differing T: 
N91-24500/1/GAR 
N91-24501/9/GAR 
Selection of Wires and Circuit Protective Devices for STS 
Orbiter Vehicle Payload Electrical Circuits. 
N91-24501/9/GA 155,024 PC A03/MF A01 
N91-24525/8/GAR 
Advances in Modeli 
the Second Moment 
N91-24525/8/GAR 
N91-24526/6/GAR 
Missing Boundary Conditions with Unsteady incompressible 


Navier-Stokes Flows. 

N91-24526/6/GAR 157,067 PC A03/MF A01 
N91-24527/4/GAR 

Paramagnetic Propellant Orientation. 

N91-24527/4/GAR 157,068 PC A02/MF A01 
N91-24528/2/GAR 

Time-Derivative Preconditioning > Viscous Flows. 

N91-24528/2/GAR 157,069 PG A03/MF A01 
N91-24541/5/GAR 

Navier-Stokes Simulation of the Sup tic Comb 

Flowfield in a Ram Accelerator. 

N91-24541/5/GAR 157,070 PC A03/MF A01 
N91-24542/3/GAR 

Saturation Point Model for the Formation of Metal Nitrate in 


Nitrogen Tetroxide Oxidizer. 
N91-24542/3/GAR 157,071 PC A03/MF A01 


N91-24543/1/GAR 
Navier-Stokes Computation of Compressible Turbulent 
Flows with a Second Order Closure. 
N91-24543/1/GAR 157,072 PC A03/MF A01 
N91-24544/9/GAR 
Navier-Stokes Analysis of Turbomachinery Blade External 


Heat Transfer. 
N91-24544/9/GAR 157,073 PC A03/MF A01 
N91-24545/6/GAR 


Characterizing He 2 Flow Through Porous Materials Using 


Counterflow Data. 
N91-24545/6/GAR 157,074 PC A03/MF A01 
N91-24546/4/GAR 
Modeling the Pressure-Dilatation Correlation. 
N91-24546/4/GAR 157,075 PC A03/MF A01 
N91-24547/2/GAR 
Ground Testing on the Nonvented Fill Method of Orbital 
Propellant Transfer: Results of Initial Test Series. 
N91-24547/2/GAR 157,076 PC ‘A03/MF A01 
N91-24548/0/GAR 


Numerical Study of the Direct Contact Condensation on a 


Horizontal Surface. 

N91-24548/0/GAR 157,077 PC A03/MF A01 
N91-24549/8/GAR 

Scaling a a to the NORVEX Code Develop- 

ment and apr ch nergy Flight Experiment. 

N91-24549/; 157,078 PC A03/MF A01 
mena 

Comparison of SMAC, PISO, and Iterative Time-Advancing 


Schemes for Unsteady Flows. 
N91-24550/6/GAR 157,079 PC A03/MF A01 


N91-24551/4/GAR 
Coolant Side Heat Transfer with Rotation. Task 3 Report: 
Application of Computational Fluid Dynamics. 
N91-24551/4/GAR 157,080 PC AO5/MF A01 
N91-24552/2/GAR 
Coolant Side Heat Transfer with Rotation: User Manual for 
3D-Teach with Rotation. 
N91-24552/2/GAR PC A06/MF A01 


N91-24553/0/GAR 
Manifest: A Computer Program for 2-D Flow Modeling in 


Stirling Machines. 
157,082 PC A08/MF A01 





py of ane 


wre/Vel 


elocity 
154,656 PC A03/MF A01 





ip 


the Pressure Correlation Terms in 
quations. 
157,066 PC A03/MF A01 





157,081 


N91-24553/0/GAR 
N91-24554/8/GAR 
nies Pressures in Pump Diffuser and Collector 


Scrolls, Part 1. 

NO1-24554/8/GAR 157,083 PC A20/MF A03 
N91-24555/5/GAR 

Effects of Wing Sweep on in-Flight Boundary-Layer Transi- 

tion for a Laminar Flow Wing at Mach Numbers from 0.60 


to 

N91-24555/5/GAR 154,206 PC A03/MF A01 
N91-24556/3/GAR 

Effects of Wing Sweep on Boundary-Layer Transition for a 

Smooth F-14A Wing at Mach Numbers from 0.700 to 0.825. 

N91-24556/3/GAR 154,207 PC A03/MF A01 
N91-24557/1/GAR 

—- of a Portable Multispectral Thermal Infrared 


amera. 
N91-24557/1/GAR 157,033 PC A03/MF A01 
N91-24558/9/GAR 
D t of High T rl Process- 
ing Equipment and the Design and en of Associat- 








N91-24615/7/GAR 
bar Sy some Required for Microgravity Materials Processing 
N91-24558/9/GAR ‘155,772 PC A10/MF A02 


N91-24565/4/GAR 


High Fr Losses in Induction Motors, Part 2. 
N91-24565/4/GAR 155,065 Pe “K07/MF AO1 


N91-24566/2/GAR 
Fluid Quantity Gagi 
N91-24566/2/GAR © 

N91-24582/9/GAR 


155,773 PC A11/MF A02 


Control M for Flexible Joint 
with ication to a Simplified Shuttle RMS ARM. 
N91-24582/9/GAR 155,830 PC A05/MF A01 
rape 
Simulation of 


N91-24583/7/GAR 
N91-24584/5/GAR 


Effect of Flange Bolt Preload on Space Shuttle Main 
Engine High Pressure Oxidizer Turbopump Housing Analy- 
sis. 


N91-24584/5/GAR 155,796 PC A03/MF A01 
N91-24593/6/GAR 

Comparison of Weibull Strength Parameters from Flexure 

and Spin Tests of Brittle Materials. 

N91-24593/6/GAR 155,851 PC A03/MF A01 
N91-24594/4/GAR 


On-Orbit Compressor Technology Program. 

N91-24594/4/GAR 155,837 PC A09/MF A01 
N91-24599/3/GAR 

oe of the Total Quality very meg Implementa- 

, tion Stra for the Advanced Solid ket Motor Project 

at NASA’ 's Marshall Space Flight Center. 

N91-24599/3/GAR 154,081 PC A07/MF AO1 

N91-24603/3/GAR 


Aerospace Mechanisms ots Sth. 
N91-24603/3/GAR 157,667 PC A15/MF A02 
N91-24604/1/GAR 
CETA Truck and EVA Restraint System. 
N91-24604/1/GAR 157,618 
(Order as N91-24603/3/GAR, PC A15/MF A02) 
N91-24605/8/GAR 
System Requirements and Design Features of Space Sta- 
tion Remote Manipulator System Mechanisms. 
N91-24605/8/GAR 157,539 
(Order as N91-24603/3/GAR, PC A15/MF A02) 
N91-24606/6/GAR 
Dead-Blow Hammer in Applied to a Calibration Target 
Mechanism to fone Excessive Rebound. 
N91-24606/6/GAR 157,668 
(Order as N91-24603/3/GAR, PC A15/MF A02) 


N91-24607/4/GAR 
o— and Development of the Redundant Launcher Stabi- 
ition System for the Atlas 2 Launch Vehicle. 
NOT 24607/4/GA R 7,646 
(Order as N91-24603/3/GAR, PC A1S/ME A02) 


N91-24608/2/GAR 
Brake Lock a for the Two Axis Pointing —. 


N91-24608/2/GAR 7 
(Order as N91-24603/3/GAR, PC AIS/ME ‘A02) 


N91-24609/0/GAR 
Antenna-Pointing Mechanism for the ETS-6 K-Band Single 
Access (KSA) Antenna. 
N91-24609/0/GAR 55,014 
(Order as N91-24603/3/GAR, PC AIS/ME A02) 
N91-24610/8/GAR 
Pointing/Roll Mechanism for the Ultraviolet Coronagraph 
Spectrometer. 
N91-24610/8/GAR 619 
(Order as N91-24603/3/GAR, PC AIS/ME "02) 
N91-24611/6/GAR 
SIRTF/IRS Cryogenic Grating Drive Mechanism (Arc 
Second Positioning at 4 K). 
N91-24611/6/GAI 157,6. 
(Order as N91-24603/3/GAR, PC A15/MF M02) 
N91-24612/4/GAR 
Development of a Relatchable Cover Mechanism for a 
Cryogenic IR-Sensor. 
N91-24612/4/GAR 27 
(Order as N91-24603/3/GAR, PC A1S/ME "so2) 
N91-24613/2/GAR 
een Chopper Mechanism for Use at Cryogenic 


NOT 24613/2/GAR 
(Order as N91-24603/3/GAR, PC AIS/ME 402) 


apn map 
Mechani for S ing and yrag of 
Goes Peret Interferometers in the ISO Long Wav 
ped ane meter. 
N91-24614/0/GAR 
(Order as N91-24603/3/GAR, PC AIS/ME fr 


N91-24615/7/GAR 


Spin Bearing Retainer Design Optimization. 
N91-24615/7/GAR 
(Order as N91-24603/3/GAR, PC AIS/ME J oz) 


October 15,1991 OR-71 


Combined-Cycle Engine. 
154,760 PC A03/MF A01 








NTIS ORDER/REPORT NUMBER INDEX 


N91-24616/5/GAR 
Wear Characteristics of Bonded Solid Film Lubricant under 
High Load Condition. 
N91-24616/5/GAR 156,00 
(Order as N91-24603/3/GAR, PC A15/MF ‘n02) 
N91-24617/3/GAR 
—— of Solid-Lubricated Ball-Screws for Use in 


No1.24617/3/GAR 156,008 
(Order as N91-24603/3/GAR, PC A15/MF A02) 
N91-24618/1/GAR 
TOPEX High-Gain Antenna System Deployment Actuator 
Mechanism. 
N91-24618/1/GAR 
(Order as N91-24603/3/GAR, PC AIS/ME "A02) 
N91-24619/8/GAR 
ery tage Latch Mechanism for Use with Paraffin 
Linear 
N91.24619/9/GAR 
(Order as N91-24603/3/GAR, PC AIS/ME J 02) 
N91-24620/7/GAR 
— Drive Gear Error: Characterization and Compen- 
n for Precision Pointing and Tracking. 
No1-24620/77 GAR 155,71 
(Order as N91-24603/3/GAR, PC A15/MF N02) 
N91-24621/5/GAR 
Payload Spin Assembly for the Commercial Titan Launch 
i 


Vehicle. 
N91-24621/5/GAR 
(Order as N91-24603/3/GAR, PC A1S/ME Noe) 
N91-24622/3/GAR 
SMA Applications in an Innovative Multishot Deployment 
Mechanism. 
N91-24622/3/GAR 
(Order as N91-24603/3/GAR, PC AIs/ME no) 
N91-24623/1/GAR 
Space Shuttle Holddown Post Biast Shield. 
N91-24623/1/GAR 157, 
(Order as N91-24603/3/GAR, PC A15/MF 02) 
N91-24624/9/GAR 
Dynamic Torque Calibration Unit: An Instrument for the 
Characterization of Bearings Used in Gimbal Applications. 
N91 34624/9/GAR 156, 7; 
(Order as N91-24603/3/GAR, PC A15/MF ‘A02) 
N91-24625/6/GAR 
New Active Virtual Pivot Six-Degree-of-Freedom Hand Con- 
troller for Aerospace Applications. 
N91-24625/6/GAR 
(Order as N91-24603/3/GAR, PC AIS/ME noe) 
N91-24636/3/GAR 
Mhost Finite Element Program: 3-D Inelastic Anal 
ods for Hot Section Components. Volume 1: 


NOt -24 -24636/3/GAR 157,192 
N91-24638/9/GAR 

Analytical Qualification of Aircraft Structures. 

N91-24638/9/GAR 154,208 PC A08/MF A01 
N91-24639/7/GAR 


Role Model for Quality Management in Finite Element Anal- 


Yer -24639/7/GAR 154, 
(Order as N91-24638/9/GAR, PC A08/MF On 
N91-24640/5/GAR 
Validation of in-House and External Software Systems at 
Aerospatiale. 
N91-24640/5/GAR 
(Order as N91-24638/9/GAR, PC A0s/Mi 4 on 
N91-24641/3/GAR 
Analytical ae of Aircraft Structures. 
N91-24641/3/GAR 
(Order as N91-24638/9/GAR, PC A08/ M4 ro 
N91-24642/1/GAR 
Nonlinear Analysis of ~ era Shear Webs with Holes 
and Correlation with Tests. 
N91-24642/1/GAR 
(Order as N91-24638/9/GAR, PC aos /Mi i ion) 
N91-24643/9/GAR 


Beechcraft Starshi mr Strength Certification. 
N91-24643/9/G. 
(Order as N91-24638/9/GAR, PC A0e/MF i On 


N91-24644/7/GAR 
Role of er ytd in the Design of Composite Materials. 


N91-24644/7 154 
(Order as N91-24638/9/GAR, PC A08/MF A01) 
N91-24645/4/GAR 
Evaluation of the Qualification of the Structure of a Passen- 
ger Aircraft by Analysis and Full-Scale Testing. 
91-24645/4/GAR 
(Order as N91-24638/9/GAR, PC A08/MF ‘Kony 
N91-24646/2/GAR 
may ee 
N91-24646/2/GAR 
(Order as N91-24638/9/GAR, PC A0e/ME on 
N91-24647/0/GAR 
Role of Structural Analysis in Airworthiness Certification. 
N91-24647/0/GAR 154,215 


OR-72 VOL. 91, No. 20 


is Meth- 
heoretical 


PC AOS/MF A01 


(Order as N91-24638/9/GAR, PC A08/MF A01) 
N91-24648/8/GAR 
Role of Analysis in the Design and Qualification of Compos- 
ite Aircraft Structures. 
N91-24648/8/GAR 154,2 
(Order as N91-24638/9/GAR, PC A08/MF Kon) 
N91-24649/6/GAR 
Influence of the Refinement of Structural Calculation on Air- 
craft Qualification —— 
N91-24649/6/GAR 
(Order as N91-24638/9/GAR, PC aos /MF 4 ron 
N91-24650/4/GAR 
=? Methods for the Qualification of Helicopter Struc- 


N91-24650/4/GAR 
(Order as N91-24638/9/GAR, PC A0e/ME 4 Kon 
N91-24651/2/GAR 
Solar Array Qualification Through Qualified Analysis. 
N91-24651/2/GAR 
(Order as N91-24638/9/GAR, PC A08/MF A01) 
 aeaedie 
ability Approach for Strength Calculations. 
NOD 24652/0/GAR 154,2 
(Order as N91-24638/9/GAR, PC A08/MF ony 
N91-24659/5/GAR 
Localization of Aeroelastic Modes in Mistuned High-Energy 


Turbines. 

N91-24659/5/GAR 157,193 PC A03/MF A01 
N91-24660/3/GAR 

potas of Crack Bridging in a Unidirectional Metal Matrix 


N91 1 24660/3/GAR 157,194 PC A03/MF A01 
N91-24661/1/GAR 
Meteorological Satellite Center Technical Note, No. 21, 


1990. 
N91-24661/1/GAR 154,371 PC A05/MF A01 
N91-24662/9/GAR 
Characteristics of "ie VISSR. 
N91-24662/9/GAR 
(Order as N91-24661/1/GAR, PC AO5/ME Pao) 
N91-24663/7/GAR 
Influence of the Polar Atmosphere on the Image Mapping 
Using Earth Edge Date. 
N91-24663/7/GAR 
(Order as N91-24661/1/GAR, PC AOS/ME1 ron 
N91-24664/5/GAR 
aa of Wind Data Derived from GMS in the Upper Trop- 


NOt -24664/5/GAR 
(Order as N91-24661/1/GAR, PC AOS/ME 4 Son 
N91-24665/2/GAR 
—— Information by Man-Machine Interactive Operation of 
the 
N91-24665/2/GAR 154,3. 
(Order as N91-24661/1/GAR, PC A05/MF ion 
N91-24666/0/GAR 
Estimation of Surface Wind Profile within the Range of 200 
Km from a Typhoon Center Using GMS Images. 
N91-24666/0/GAR 
(Order as N91-24661/1/GAR, PC AOS/MF hon 
N91-24667/8/GAR 
Representation of CB Cluster’s Life Cycle Using Tbb Data 
and Radar Data. 
N91-24667/8/GAR 
(Order as N91-24661/1/GAR, PC A05/MF ‘Kon 
N91-24668/6/GAR 
Scintillation end on the GMS Communication Link. 
N91-24668/6/GAR 
(Order as N91-24661/1/GAR, PC A05/MF A01) 
N91-24669/4/GAR 
Highlights of 1989. 
N91-24669/4/GAR 
N91-24671/0/GAR 
Earth View: A Business Guide to Orbital Remote on 
N91-24671/0/GAR 156,545 PC A07/MF A01 
N91-24673/6/GAR 
Thermal Analysis of copy a for Gphs/Fpse 


Power Systems of 250 We 
N91-24673/6/GAR 155,294 PC A07/MF A01 
N91-24685/0/GAR 


Seng ne ead Photocatalytic Oxidation of Atmospheric 


Trac ntaminants. 
N91-24685/0/GAR 154,592 PC A03/MF A01 
N91-24686/8/GAR 
Impact of Greenhouse Climate Change on the Energetics 
and Hydrologic — of Mid-Latitude Transient Eddies. 
N91-24686/8/GAR 154,390 PC A03/MF A01 
N91-24689/2/GAR 
Scientific Assessment of Climate Change. The Policymak- 
ers’ Summary of the Report of Working Group 1 to the 
a Panel on Climate Change. 
N91-24689/2/GAR 155,399 PC A03/MF A01 
N91-24690/0/GAR 
Our Changing Planet: The FY 1992 US Global Change Re- 
search fo Budget A Supplement to the US President's Fiscal 
Year 1992 


154,389 PC AQ5/MF A01 


N91-24690/0/GAR 
N91-24710/6/GAR 
page ny and Sateen of aod Rainfall and Satellite Data 


lor the Darwin Trmm Experime: 
N91.24710/6/GAR 54,962 PC A03/MF A01 
N91-24719/7/GAR 


Atlas of Wide-Field-of-View Outgoing Longwave Radiation 
Derived from Nimbus 7 Earth Radiation Budget Data Set, 
November 1985 to October 1987. 

N91-24719/7/GAR 154,363 PC A04/MF A01 


N91-24720/5/GAR 
Atlas of the Earth’s Radiation Budget as Measured by 


Nimbus-7: May 1979 to May 1980. 

N91-24720/5/GAR 154,364 PC A07/MF A01 
N91-24731/2/GAR 

Acmanate Medicine and Biology: A Continuing Bibliography 


with Indexes 7 lone 349). 
N91-24731 /2/GAR 156,171 PC A04 


N91-24744/5/GAR 
Controlled Ecological Life Support Systems: Natural and Ar- 


tificial Ecosystems. 
154,462 PC A09/MF A01 


154,391 PC A06/MF A01 


N91-24744/5/GAR 
N91-24745/2/GAR 


Parallel Neoye yeyn | Using a ee ian Formulation. 
N91-24745/2/GA 3,104 PC A03/MF A01 


N91-24746/0/GAR 


Semiannual Re; 
N91-24746/0/GAR 


N91-24753/6/GAR 


Software LS yy a Testbed ee Prototype. 
N91-24753/6/GAR 7,632 PC A04/MF A01 


N91-24754/4/GAR 


a Classification in High Dimensional Numerous 
lass Cases. 
N91-24754/4/GAR 


N91-24757/7/GAR 


ALDAS User’s Manual. 
N91-24757/7/GAR 


N91-24758/5/GAR 
———. 0 laeaaes and Evolution Model Based on De- 


NO1-24768/ /GAR 154,969 PC A02/MF A01 
N91-24759/3/GAR 


Using Consistent Subcuts for Detecting Stable Properties. 
N91-24759/3/GAR 154,929 PC A03/MF A01 


N91-24787/4/GAR 
Hons ama of a Post-Test Diagnostic System for Rocket 
ines. 
N94-24787/4/GAR 154,930 PC A03/MF A01 
N91-24788/2/GAR 
ATAMM Enhancement and Multiprocessor Performance 


Evaluation. 
N91-24788/2/GAR 154,871 PC A06/MF A01 
N91-24789/0/GAR 


Effect of Code Expanding Optimizations on Instruction 
Cache Design. 
154,872 PC A03/MF A01 


, 1 October 1990 - 31 March 1991. 
156,105 PC A04/MF A01 


154,968 PC A06/MF A01 


157,038 PC A03/MF A01 


N91-24789/0/GAR 
N91-24790/8/GAR 

Instructional Authoring by Direct Manipulation of Simula- 

tions: Exploratory Applications of Rapids. Rapids 2 Author- 

ng Manual. 

N91-24790/8/GAR 154,931 PC A11/MF A02 
N91-24791/6/GAR 

Intelligent Tutoring Systems for Systems Engineering Meth- 


odologies. 

N91-24791/6/GAR 154,873 PC A06/MF A01 
N91-24792/4/GAR 

Network Interface Unit Design Options Performance Analy- 


Sis. 
N91-24792/4/GAR 154,874 PC A03/MF A01 
N91-24793/2/GAR 


ee Parallel Programs and Multiprocessor Architec- 
tures 
N91- 24799/2GAR 


N91-24796/5/GAR 
por soy uaa Research with High-Speed Inter- 


ictive Compu 
N91.24796/ 5/6 \R 154,876 PC A03/MF A0O1 
N91-24815/3/GAR 


Sensor Failure Detection and Recovery by Neural Net- 


works. 

N91-24815/3/GAR 154,877 PC A02/MF A01 
N91-24817/9/GAR 

L sub 1 Finite Element Method for Pure Convection Prob- 


lems. 

N91-24817/9/GAR 
N91-24818/7/GAR 

Institute for Computational 


(ICOMP). 

N91-24818/7/GAR 
N91-24820/3/GAR 

Equati Inf-Convoluti et Conjugaisons de Moreau- 

Fenchel (Infimal Convolution Equations Solved Using 

Moreau-Fenchel’s Conjugation Method). 

N91-24820/3/GAR 156,108 PC A03/MF A01 


154,875 PC A03/MF A01 


156,106 PC A03/MF A01 


Mechanics in Propulsion 


156,107 PC A04/MF A01 
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N91-24833/6/GAR 
+ cca Estimation of Diffusivity in Parabolic Prob- 


NO1-24839/6/GAR 156,109 PC A03/MF A01 
N91-24836/9/GAR 

Cyclical Games with Prohibitions. 

N91-24836/9/GAR 
N91-24843/5/GAR 

AGARD —_ Test Techniques Series. ween 9: Aircraft 

Exterior Ni 


joise Measurement and Analysis Techi 
N91-24843/5/GAR 154,220 PC A10/ MF A02 


N91-24844/3/GAR 

pany ee = and Acoustic paiaate of Cabin Treatment 
for Propfan Test Assessment Aircraft. 
N91 OtOM/S/GAR 157, 039 PC A07/MF A01 


peta 


156,110 PC A03/MF A01 


ba he amas of Aircraft Flyover Noise. 
N91-24845/0/GAR 157,040 PC A05/MF A01 
N91-24846/8/GAR 


Spectra, Composition and Interactions of Nuclei Above 10 
Tev , Using Magnet-interferometric Chambers (SCIN/ 


MAGIC). 

N91-24846/8/GAR 157,497 PC A02/MF A01 
N91-24847/6/GAR 

Differential yea Cross-Sections for Atomic Oxy: 

N91-24847/6, 157,498 PC A07 
ecuienh 

Dirac Neutrinos and SN 1987A. 

N91-24865/8/GAR 
N91-24866/6/GAR 


Energetic Neutrinos from Heavy-Neutralino Annihilation in 


in. 
N91-24866/6/GAR 157,500 PC A04/MF A01 
N91-24867/4/GAR 
Light Domain Walls, Massive Neutrinos and the Large 


Structure of the Universe. 

N91-24867/4/GAR 157,501 PC A03/MF A01 
N91-24868/2/GAR 

Multi-Dimensional ‘aa, and pn oy Momentum. 

N91-24868/2/GAR ‘57,502 PC A03/MF A01 
N91-24869/0/GAR 

Tunnelling from Non-Localised Initial States. 

N91-24869/0/GAR 157,503 PC A02/MF A01 
N91-24882/3/GAR 

Anisotropic Elliptic Optical Fibers. 

N91-24882/3/GAR 157,099 PC A06/MF A01 
N91-24898/9/GAR 

3D Laser Radar Vision Processor System. 

N91-24898/9/GAR 157,100 PC A03/MF A01 
N91-24900/3/GAR 

Relatorio de Atividades Do Laboratorio Associado de 

Plasma Do Inpe No Bienio 88/89 (Report of the Activities 

of the Laboratorio Associado de Plasma of Inpe in the Bi- 


ennium 88/89). 
157,133 PC A0S/MF A01 


F A01 


" 157,499 PC A03/MF A01 


N91-24900/3/GAR 
N91-24901/1/GAR 
Plasma Torches at Blast Furnace: Four Years of Industrial 


Experience in — 
N91-24901/1/GAR 157,134 PC A03/MF A01 
N91-24909/4/GAR 


Crystallization of Proteins by Dynamic Control of Supersa- 
turatio' 


ration. 
N91-24909/4/GAR 156,151 PC A10/MF A02 
N91-24912/8/GAR 
pe ete 8 of we to Calculate Electronic Properties 


of Narrow Band bey Materials. 
N91- 24912/8/G. 157,170 PC A03/MF A01 
wav 2t074/QAR 


Investigating Decoherence in a Simple System. 
NOY. -24933/4/GAR 157,504 PC A04/MF A01 


N91-24934/2/GAR 
Plausible Double Inflation. 
N91-24934/2/GAR 
N91-24935/9/GAR 
Optimal Accumulation of Power. 
N91-24935/9/GAR 
N91-24936/7/GAR 


Management: A Bibliography for NASA ae. 
N91-24936/7/GAR 54,082 PC AOS 


N91-24943/3/GAR 


NASA/DOD Aerospace Knowledge ae Research 
Project. Faculty and Student Respondents 
N91-24943/3/GAR 154,071 PC A02/MF A01 


N91-24951/6/GAR 


Quo Vadimus: Coming to Grips with the Information World. 
N91-24951/6/GAR 154,072 PC A02/MF A01 


N91-24952/4/GAR 
Sena Reliability and Cost to CHOOSE the Best Power 


Subs 
154,554 PC A02/MF A01 


157,505 PC A03/MF A01 


156,542 PC A04/MF A01 


ystem. 
N91-24952/4/GAR 
N91-24965/6/GAR 


International Exploration of MARS. A =e eee y. 
N91-24965/6/GAR A04 


N91-24969/8/GAR 


N91-24969/8/GAR 
N91-24970/6/GAR 
Measurement of the Energy Spectra of Cosmic Rays from 


20 to 1000 GeV Per amu. 
154,333 PC A03/MF A01 


154,329 PC A03/MF A01 


N91-24970/6/GAR 
geen yer 
rst LDEF Post-Retrieval Symposium 


Abstracts. 
NOLO0O72/ GAN 157,624 PC A07/MF A01 
N91-24973/0/GAR 


LDEF Attitude Measurement Using a Pinhole Camera with a 
Silver/Oxygen Atom Detector (Abstract Only). 
N91-24973/0/GAR 
(Order as N91-24972/2/GAR, PC AOT/ME "Mon 
N91-24974/8/GAR 
LDEF ice Environments Overview (Abstract — 
N91-24974/8/GAR 
Order as N91-24972/2/GAR, PC A07/ME A01) 
N91-24975/5/GAR 
Use of the Long Duration Exposure Some : Beem 
Measurement Lo for the Verification 
Models (Abstract On 
N91-24975/5/GAR 157,65 
(Order as N91-24972/2/GAR, PC A07/MF Aon) 
N91-24976/3/GAR 
Measured Space Environmental Effects to LDEF During 
Retrieval (Abstract Only). 
N91-24976/3/GAR 
(Order as N91-24972/2/GAR, PC Ao7/Me "MoD 
N91-24977/1/GAR 
Migration and G ion of C i from Launch 
Through Recovery: LDEF Case History (Abstract Only). 
N91-24977/1/GAR 5 








942 
(Order as N91-24972/2/GAR, PC A07/MF A01) 


N91-24978/9/GAR 
LDEF Contaminants Analysis Data (Abstract Only). 
N91-24978/9/GAR 57,543 

(Order as N91-24972/2/GAR, PC A07/MF A01) 

N91-24979/7/GAR 

Organic Contamination of LDEF (Abstract Only). 
N91-24979/7/GAR 157,544 
(Order as N91-24972/2/GAR, PC A07/MF A01) 

N91-24980/5/GAR 
lonizing Radiation Environment of LDEF Prerecovery Pre- 
dictions (Abstract Only). 

N91-24980/5/GAR 
(Order as N91-24972/2/GAR, PC A07/ ME "MOD 

N91-24981/3/GAR 
= Radiation Survey of the LDEF Spacecraft (Abstract 

in| 


N91-24981/3/GAR 
(Order as N91-24972/2/GAR, PC AO7/ME "Mon 
N91-24982/1/GAR 
Interactions of At Cc ic Radi lides with 
Spacecraft Surfaces Faas Only). 
N91-24982/1/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME "on 
N91-24983/9/GAR 
Suriace Activation of Concorde by Be-7 (Abstract = 
N91- 24983/9/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME A01) 





N91-24984/7/GAR 


Radioactivities of Long Duration Exposure Facility (LDEF) 
Materials: Baggage and Bonanzas (Abstract Only). 


N91-24984/7/ 154,33. 
Order as N91-24972/2/GAR, PC A07/MF Mon 
N91-24985/4/GAR 
Induced Radioactivity in LDEF Components (Abstract Only). 
N91-24985/4/GAR 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-24986/2/GAR 
pee nee of Induced Radioactivity in Some LDEF 
Samples (abstract t Ondy). 
NOT 24908/2/GAR 
(Order as N91-24972/2/GAR, PC Ao7/Me PAO) 
N91-24987/0/GAR 
Charged Particle Activation Studies on the Surface of LDEF 
Spacecraft (Abstract Only). 
N91-24987/0/GAR 157,54 
(Order as N91-24972/2/GAR, PC A07/MF ot 
N91-24988/8/GAR 
Gamma Ray Spectrometry of LDEF Samples at SRS (Ab- 
stract Oni 
N91- 24988/8/GAR 
(Order as N91-24972/2/GAR, PC A07/MF "on 
N91-24989/6/GAR 
Charged Particle Let-Spectra Measurements Aboard LDEF 
(Abstract Only). 
N91-24989/6/GAR 157,549 
(Order as N91-24972/2/GAR, PC A07/MF A01) 


N91-24990/4/GAR 


Thermoluminescent Dosimeter Measurements and Analysis 

for LDEF Experiment M0006 (Abstract Only). 

N91-24990/4/GAR 157,550 
(Order as N91-24972/2/GAR, PC A07/MF A01) 


N91-24991/2/GAR 





Search for Extended Infrared Emission Near Ir ing and 
Active Galaxies. 


Radiation Calculations and Comparisons with Data (Ab- 
stract Only). 


N91-25010/0/GAR 


N91-24991/2/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME non) 


N91-24992/0/GAR 
LDEF Geometry/Mass Model for Radiation Analyses (Ab- 


stract 
N91-24992/0/GAR 
(Order 


157,552 
as N91-24972/2/GAR, PC A07/MF A01) 
N91-24993/8/GAR 

Radiation Exposure of LDEF: Initial Results (Abstract Only). 
N91-24993/8/GAR 157,553 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-24994/6/GAR 
LDEF Ultra Heavy Cosmic Ray Experiment (Abstract Only). 


N91-24994/6/GAR 
(Order as N91-24972/2/GAR, PC A07/MF A01) 

N91-24995/3/GAR 
Preliminary ee Se eee 


ment (Abstract 
N91-24995/3/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME MoD 
N91-24996/1/GAR 
Heavy lon Measurement on LDEF (Abstract Only). 
N91-24996/1/GAR 157,556 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-24997/9/GAR 


Summary of oe Radiation Analysis on the Long Dura- 
tion Exposure Facility (Abstract Only). 
N91-24997/9/GAR 


157,5: 
(Order as N91-24972/2/GAR, PC A07/MF rH 
N91-24998/7/GAR 
Experiment Abgtact Oni) es 


Experiment ( 
N91-24998/7/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME fro 
N91-24999/5/GAR 
Study of Meteoroid Im Craters on Various — 
(AO 138-1). Attempt at Debris Collection with Stack 
Detectors (AO 138-2) (Abstract Only). 
N91-24999/5/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME fro 


N91-25000/1/GAR 
Meteoroid/ Debris Impacts on — LDEF Experi- 
ments (Abstract Only) by M. Finckenor. 
N91-25000/1/GAR 157,560 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25001/9/GAR 
Meteoroid/Space Debris —. on MSFC LDEF Experi- 
ments, (Abstract Only) by J. M. Zwiener. 
N91-25001/9/GAR 157,56 
(Order as N91-24972/2/GAR, PC A07/MF Aon) 
N91-25002/7/GAR 
Foil gee Particulate Impact Records on LDEF MAP 
AQ023: Incident Mass Distributions (Abstract Only). 
N91-25002/7/GAR 157,562 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25003/5/GAR 
ane Orbital Debris Record of the Long Duration 
Exposure Facility Only). 
N91-25003/5/GAR 
(Order as N91-24972/2/GAR, PC Ao7/Me "On 
N91-25004/3/GAR 
ee Impacts on the Uhcre Cosmic Ray Experiment 
Covers: The Esa Programme (Abstract aes 
NOt 25004/3/GAR 
(Order as N91-24972/2/GAR, PC A07/ MP "on 
N91-25005/0/GAR 


Preliminary Results from the Chemistry of Micrometeoroid 
iment (AO 187-1) (Abstract Only). 
N91-25005/0/GAR 154,3. 
Order as N91-24972/2/GAR, PC A07/MF oD 


N91-25006/8/GAR 
SIMS Analysis of Extended Impact Features on LDEF Ex- 
— (Abstract Oni 
91-25006/8/GAR 
(Order as N91-24972/2/GAR, PC A07/MF "MO 
N91-25007/6/GAR 
lon ee te Elemental a of Impact Features on 
p Sensor Surfaces (Abstract 
Only). 
N91-25007/6/GAR 57,566 
(Order as N91-24972/2/GAR, PC Ao7/ME A01) 
N91-25008/4/GAR 
LDEF impact Craters Formed by Carbon-Rich Impactors 
(Abstract On! 
N91-25008/4/GAR 
(Order as N91-24972/2/GAR, PC Ao7/MF "MOH 
N91-25009/2/GAR 


= fey ‘al Impact Fluxes and High Time-Resolu- 
of Multi-mpact Events and Long-Lived Debris 





Choude (Abe 
N91-25009/2/GAR 7,568 
(Order as N91-24972/2/GAR, PC AO7/ME A01) 
N91-25010/0/GAR 
Dynamic (Computer) Modelling of the Particulate Environ- 
ment: Transformations from the LDEF Raterence Frame to 
Decode tric and Interpt: y Pop 
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N91-25010/0/GAR 
(Order as N91-24972/2/GAR, PC Ao7/MF "MOD 
yp gow 
— Data Correlation to Existing NASA Debris Environ- 
Models (Abstract Only). 
No1-2001 1/8/GAR 157,5. 
(Order as N91-24972/2/GAR, PC A07/MF on 
N91-25012/6/GAR 
Distribution of Meteoroids from the 
Impact Directionality on the Various 
LDEF Surfaces nbeweet Only). 
N91-25012/6/GAR 157,571 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25013/4/GAR 
M and D Sig Progress Report: Laboratory Simulations of 
Impact 1 (Abebect Only). 


LDEF 
N91-25013/4 
(Order as N91-24972/2/GAR, PC Ao7/MF "Kon 
Not- 28014/2/GAR 





is Effects on LDEF 


and Debri: 
thermal aS | Surfaces (Abstract cate 
N91-25014/2/GAR 157,573 
‘Order as N91-24972/2/GAR, PC A07/MF A01) 


N91-25015/9/GAR 
interstellar Gas iment (IGE) (Abstract Only). 
N91-25015/9/GA\ 


LF31 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25016/7/GAR 
Atomic n and Ultraviolet Radiation Mission Total Ex- 
posures for LDEF Experiments (Abstract Only). 
N91-25016/7/GAR 
(Order as N91-24972/2/GAR, PC A07/ME "01) 
N91-25017/5/GAR 
Measurement of the 018 to 016 Isotope Ratio for Charac- 
One Oxide Surface Layers on LDEF Samples (Abstract 
N91-25017/5/GAR 157, 
(Order as N91-24972/2/GAR, PC A07/MF hot) 
N91-25018/3/GAR 
Preliminary Findings of the LDEF Materials Special Investi- 
ition Group (Abstract Only). 
91-25018/3/GAR 
(Order as N91-24972/2/GAR, PC ao7/Me 01) 
N91-25019/1/GAR 
per Characterization of Selected LDEF Polymeric Ma- 
erials (Abstract Only). 
Not -25019/1/GAR 955 
(Order as N91-24972/2/GAR, PC Ao7/MF On) 
N91-25020/9/GAR 
Hey oe) investi 
Low h Orbit bes 
NO1-25020/9/G 155,9 
anes as N91-24972/2/GAR, PC A07/MF 01) 
N91-25021/7/GAR 
Study of Balloon and Thermal Control Material Degradation 
Aboard LDEF (Abstract Only). 
N91-25021/7/GAR 155,9 
(Order as N91-24972/2/GAR, PC A07/MF ro 
N91-25022/5/GAR 
—— of o See After a Exposure on the Degrada- 
jaterials (Abstract Only). 
NOt. 9502275/GAl 155,977 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25023/3/GAR 
Chemical Analysis of Metal and Polymer Surfaces on the 
Front and Rear LDEF (Abstract Only). 
N91-25023/3/GAR 155,9 
(Order as N91-24972/2/GAR, PC A07/MF n01) 
N91-25024/1/GAR 
er Space Environmental Effects: TRW LDEF Experimen- 
tal Trays — ——- 
N91-25024/1/GAR 157,576 
‘Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25025/8/GAR 


Interactions of Atomic Oxygen with Material Surfaces in 
Low Earth Orbit: Preliminary Results from Experiment 
A0114 (Abstract a 
N91-25025/8/GAR 157,5. 
(Order as N91-24972/2/GAR, PC A07/MF aot) 
N91-25026/6/GAR 


Atomic as Stimulated Outgassing (Abstract Only). 


N91-25026/6 157,578 
( i as N91-24972/2/GAR, PC A07/MF A01) 
N91-25027/4/GAR 
Atomic Oxygen Undercutting of LDEF Aluminized Kapton 
Multilayer Insulation (Abstract Only). 
N91-25027/4/GAR 157,5. 
(Order as N91-24972/2/GAR, PC A07/MF on 
N91-25028/2/GAR 
Preliminary Results for LDEF/HEPP Thermal Control Sam- 
ples. 
N91-25028/2/GAR 
Order as N91-24972/2/GAR, PC AO7/ME "hon 
N91-25029/0/GAR 
Atomic n Interactions with FEP Teflon and Silicones 


on LDEF (Abstract Only). 
N91-25029/0/GAR 155,907 


OR-74 VOL. 91, No. 20 


tion of Thin Film Polymers Exposed to 
stract Only). 


(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25030/8/GAR 
Vuv-Induced Degradation of FEP Teflon Aboard LDEF (Ab- 
stract Only). 
N91-25030/8/GAR 155, 
(Order as N91-24972/2/GAR, PC A07/MF ron 
N91-25031/6/GAR 
Space Environmental Effects on Silvered Teflon Thermal 
Control Surfaces (Abstract Only). 
N91-25031/6/GAR 157, 
(Order as N91-24972/2/GAR, PC A07/MF ron 
N91-25032/4/GAR 
— of Examination of Silvered Teflon from the Long 
tion ms rere Facility (Abstract Only). 


Dur: 
NOt -25032/4 
(Order as N91-24972/2/GAR, PC A07/ ME Mon 
N91-25033/2/GAR 
Preliminary ere into Uhcre Thermal Control Mate- 
rials (Abstract On 
N91-25033/2/GA\ 
(Order as N91-24972/2/GAR, PC A07/MF Mon 
N91-25034/0/GAR 
Effects of LDEF Flight Ex 
Films and Thermal Control 
N91-25034/0/GA 


sure on Selected Polymeric 
tings (Abstract Only). 


9 
(Order as N91-24972/2/GAR, PC A07/MF ‘A01) 
N91-25035/7/GAR 
Thermal Control Surfaces Experiment (S0069) Initial Materi- 
als Evaluation (Abstract Only). 
N91-25035/7/GAR 
(Order as N91-24972/2/GAR, PC AOT/ME Pon 
N91-25036/5/GAR 
Unusual Materials Effects Observed on the Thermal Control 
Surfaces Experiment (S0069) (Abstract Only). 
N91-25036/5/GAR 
(Order as N91-24972/2/GAR, PC AO7/ME A A01) 
N91-25037/3/GAR 
Spacecraft Thermal Control Coatings (AO 138-6) (Abstract 
I 


Only). 
N91-25037/3/GAR 155,9 
(Order as N91-24972/2/GAR, PC A07/MF ro 


N91-25038/1/GAR 


Thermal Control a (Abstract Only). 
N91-25038/1/GAR 155, 
(Order as N91-24972/2/GAR, PC A07/MF Kot) 


N91-25039/9/GAR 


Results of Examination of the a-276 White and Z-306 Black 
Thermal Control Paint Discs Flown on LDEF (Abstract 


Only). 
N91-25039/9/GAR 155,914 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25040/7/GAR 
lon Beam Textured and Coated Surfaces Experiment 
(IBEX) (Abstract Only). 
N91-25040/7/GAR 158,9 
(Order as N91-24972/2/GAR, PC A07/MF not) 
N91-25041/5/GAR 
Ellipsometric ae of Metal Samples (Abstract Only). 
N91-25041/5/G. 1, 967 
(Order as N91-24972/2/GAR, PC A07/MF ‘A01) 
N91-25042/3/GAR 
Condition of Chromic Acid Anodized Aluminum Clamps 
Flown (Abstract Only). 
N91-25042/3/GAR 155,968 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25043/1/GAR 
Patterns of Discoloration and Oxidation by Direct and Scat- 
tered Fluxes, Especially Oxygen on Silicon (Abstract ag 
N91 -25043/1/GAR 155,9 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25044/9/GAR 
Thermal-Vacuum Effects on Polymer Matrix Composite Ma- 
terials (Abstract = 
N91-25044/9/GAR 155,917 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25045/6/GAR 
Atomic Oxygen Erosion of Polymer Matrix Composites (Ab- 
stract Only). 
N91-25046/6/GAR 155,9 
(Order as N91-24972/2/GAR, PC A07/MF 01) 
N91-25046/4/GAR 
Long Duration Exposure Facility Experiment M0003 Deinte- 
— toes fe and Impacts (Abstract Only). 
91-25046/4/GAR 155,919 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25047/2/GAR 
Long Duration Exposure Facility Experiment M0003 Deinte- 
— Observations (Abstract Only). 
91-25047/2/GAR 155,921 
(Order as N91-24972/2/GAR, PC A07/MF non) 
N91-25048/0/GAR 
Survey of Results from the Boeing Modules on the M0003 
Experiment on LDEF (Abstract Only). 
N91-25048/0/GAR 155,921 
(Order as N91-24972/2/GAR, PC A07/MF ‘A01) 
N91-25049/8/GAR 
Experiment M0003-10: Advanced Composites (Abstract 
Only). 


N91-25049/8/GAR 
(Order as N91-24972/2/GAR, PC Ao7/MF "MOD 


N91-25050/6/GAR 


Results from Analysis of pees | Composite Specimens 
Flown on aa M0003 (Abstract Only). 


N91-25050/' 155,957 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25051/4/GAR 
LDEF-Space Environmental Effects on Materials: Compos- 
ites and Silicone Coatings (Abstract Only). 
N91-25051/4/GAR 155,958 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25052/2/GAR 
High-Toughness Graphite/Epoxy Composite Material Exper- 
iment (abstract — 
N91-25052/2/GAR 158,95: 
(Order as N91-24972/2/GAR, PC A07/MF 01) 
N91-25053/0/GAR 
Effects of LDEF Flight Exposure on Selected Polymer 
Matrix Resin ua Materials (Abstract Only). 
N91-25053/0/GA 
(Order as N91-24972/2/GAR, PC A07/MF "Ao 
N91-25054/8/GAR 
Effect of Space Environment on Composite Materials and 
Thermal Coatini eae (AO 138-9) (Abstract Only). 
N91-25054/8/' 155,96 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25055/5/GAR 
Effect of Space Exposure of Some Epoxy Matrix Compos- 
ites on Their Thermal Expansion and Mechanical Properties 
(AO 138-8) (Abstract Only). 
N91-25055/5/GAR 155,962 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25056/3/GAR 
Evaluation of Long-Duration Exposure to the Natural Space 
Environment on Graphite-Polyimide and Graphite-Epoxy 
Mechanical Properties (Abstract Only). 
N91-25056/3/GAR 158,963 
(Order as N91-24972/2/GAR, PC A07/MF ‘A01) 


N91-25057/1/GAR 


Effects of Solar Radiation on Glass (Abstract Only). 
N91-25057/1/GAR 55,922 
am as N91-24972/2/GAR, PC A07/MF A01) 


N91-25058/9/GAR 
Space conn. t & of a Rocket Materials (Abstract Only). 


N91-25058 19 
oon as N91-24972/2/GAR, PC A07/MF A01) 
N91-25059/7/GAR 


Overview of the First Results on the Solar Array Passive 
LDEF me eye o (Sample), AO171 (Abstract Only). 


N91-25059/7 56,015 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25060/5/GAR 
Experiment M0003-4: Advanced Solar Cell and Coverglass 
Analysis, an Overview (Abstract Only). 
N91-25060/5/GAR 
(Order as N91-24972/2/GAR, PC Ao7/MF ro 
N91-25061/3/GAR 
Advanced Photovoltaic Experiment, S0014: Preliminary 
Flight Results and Post-Flight Findings (Abstract Only). 
N91-25061/3/GAR 155,34 
(Order as N91-24972/2/GAR, PC A07/MF ‘A01) 
N91-25062/1/GAR 
Durability Evaluation of Photovoltaic Blanket Materials Ex- 
posed on LDEF Tray S1003 (Abstract Only). 
N91-25062/1/GAR 155,342 
(Order as N91-24972/2/GAR, PC A07/MF A01) 


N91-25063/9/GAR 
Long Duration Exposure Facility (LDEF) Results (Abstract 


Only). 
N91-25063/9/GAR 155,34. 
(Order as N91-24972/2/GAR, PC A07/MF on 
N91-25064/7/GAR 
LDEF SP-Hvde Post-Flight Data on Spacecraft Leakage 
Current and Discharge (Abstract Only). 
N91-25064/7/GAR 
(Order as N91-24972/2/GAR, PC A07/ ME Mon) 
N91-25065/4/GAR 
Long Duration Exposure Facility (DEF) Low-Temperature 
Heat Pipe Experiment Package (HEPP) (Abstract Only). 
N91-25065/4/GAR 157,58. 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25066/2/GAR 
Results from the Cascaded Variable Conductance Heatpipe 
Experiment on LDEF (Abstract Only). 
N91-25066/2/GAR 157,586 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25067/0/GAR 
Long Duration Exposure Facility: Transverse Flat Plate Heat 
Pipe (Abstract Only). 
N91-25067/0/GAR 
(Order as N91-24972/2/GAR, PC AOT/ME non) 
N91-25068/8/GAR 
Post-Flight Characterization of Optical System Samples, 
Thermal Control Samples, and Detectors from LDEF Exper- 
iment M0003, sub-Experiments 6 and 13 (Abstract Only). 
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N91-25068/8/GAR 
(Order as N91-24972/2/GAR, PC AOT/MF i AO) 
N91-25069/6/GAR 
LDEF Active Optical System Comp Experiment (Ab- 
stract Only). 
N91-25069/6/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME "ot) 
N91-25070/4/GAR 
Effects of Long-Duration Exposure on Optical System Com- 
fm nents (Abstract Only). 
{91-25070/4/GAR 157, 
(Order as N91-24972/2/GAR, PC A07/MF on) 
N91-25071/2/GAR 
— of Long Term Exposure on Optical Substrates and 
x: Pa (Abstract Only). 
Nore '71/2/GAR 
(Order as N91-24972/2/GAR, PC AO7/ME PAOt) 
N91-25072/0/GAR 
Optical Performance of Exposed Solar Cell Covers (Ab- 
stract Only). 
N91-25079/0/GAR 
(Order as N91-24972/2/GAR, PC A07/| Mr Son 
N91-25073/8/GAR 
Effect of Space Exposure on Pyroelectric Infrared Detec- 
tors (Abstract ot 
N91-25073/8/GA 157,58: 
(Order as N91-24972/2/GAR, PC A07/MF hon 
N91-25074/6/GAR 
Vacuum Deposited Optical Coatings Experiment (AO 138-4) 
(Abstract Only). 
N91-25074/6/GAR 155,92: 
(Order as N91-24972/2/GAR, PC A07/MF not) 
N91-25075/3/GAR 
peony! and Holographic Gratings Experiment (AO 138-5) 
nly). 
Ko1-25075/S/ GAR 
(Order as N91-24972/2/GAR, PC A07/ ME "Mon 
N91-25076/1/GAR 


Exposure to Space Radiation of High-Performance Infrared 
Multilayer ee _ Only). 


N91-25076/1 155,925 
(Order as N91-24972/2/GAR, PC A07/MF A01) 


N91-25077/9/GAR 


Passive Exposure of Earth Radiation Budget Experiment 

Components LDEF Experiment AO-147: Post-Flight Exami- 

nations and Tests (Abstract Only). 

N91-25077/9/GAR 154,3. 
pt as N91-24972/2/GAR, PC A07/MF ro 


N91-25078/ sides 








T its of Ultra Violet and Visible 
Wavelength Sanaianes Filters Flown Aboard LDEF (Ab- 
stract Only) 
N91-25078/7/GAR 

(Order as N91-24972/2/GAR, PC AO7/ME On) 


N91-25079/5/GAR 
Space Environmental Effects on Coated Optics (Abstract 


Only). 
N91-25079/5/GAR 157,5: 
(Order as N91-24972/2/GAR, PC A07/MF not) 
N91-25080/3/GAR 
LDEF Fiber Optic Exposure Experiment (Abstract Only). 
N91-25080/3/GAR 157,592 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25081/1/GAR 
Preliminary Analysis of WL Experiment Number 701: Space 
Environment Effects on Operating Fiber Optic Systems (Ab- 
stract Only). 
N91 "25081 /1/GAR 157,593 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25082/9/GAR 
Study of Factors Determining the Radiation Sensitivity of 
Quartz Crystal Oscillators (AO189) (Abstract Only). 
N91-25082/9/GAR 57,594 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25083/7/GAR 
Effects of Space Environment on Space-Based Radar 
Phased-Array Antenna: Status and Preliminary Observa- 
tions a oar 
N91-25083/7/GAR 157,5: 
= as N91-24972/2/GAR, PC A07/MF ao) 
N91-25084/5/GAR 
Systems Special Investigation Group Overview (Abstract 


Inty). 
N91-25084/5/GAR 155,066 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25085/2/GAR 
LDEF Electronic Systems: Successes, Failures, and Les- 
sons (Abstract Only). 
N91-25085/2/GAR 155,06. 
(Order as N91-24972/2/GAR, PC A07/MF Aon) 
N91-25086/0/GAR 
LDEF Mechanical Systems (Abstract Only). 
N91-25086/0/GAR 
(Order as N91-24972/2/GAR, PC AO7/ME "Mon 
N91-25087/8/GAR 
On-Orbit Coldweiding (Abstract Only). 


N91-25087/8/GAR 157,597 


(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25088/6/GAR 
Thermal Control Surfaces E: iment (SOO69) Flight Sys- 
tems Performance (Abstract Only). 
N91-25088/6/GAR 
(Order as N91-24972/2/GAR, PC Ao7/ME "Mon 
N91-25089/4/GAR 
Post Flight System Analysis of FRECOPA (AO 138) (Ab- 
stract On 
N91-25089/4/GAR 
(Order as N91-24972/2/GAR, PC AO7/MF "Mon 
N91-25090/2/GAR 
Effects of Ultravacuum and Space Environment on Contact 
Ohmic Resistance (AO 138-11) (Abstract Only). 
N91-25090/2/GAR 
(Order as N91-24972/2/GAR, PC AO7/ME } rent 
N91-25091/0/GAR 
Microwelding of Various Metallic Materials under Ultrava- 
cuum (AO 138-10) — Only). 
N91-25091/0/GAR 155,78. 
(Order as N91-24972/2/GAR, PC A07/MF OD 
N91-25092/8/GAR 
Long Duration Exposure Facility (LDEF) Low-Temperature 
Heat Pipe Experiment Package (HEPP) Power System Re- 
sults (Abstract eng 
NOt -25092/8/GAI 
(Order as N91-24972/2/GAR, PC AOT/ME I non) 
N91-25093/6/GAR 
Results of the TTF-TCNA- and the Calcium Carbonate- 
Crystallization on the Long Duration Exposure Facility (Ab- 
stract ONly). 
N91-25093/6/GAR 
(Order as N91-24972/2/GAR, PC Ao7/Me "MoD 
N91-25094/4/GAR 
Seeds in Space Experiment Results (Abstract Only). 
N91-25094/4/GA 


N91-25095/1/GAR 
ace Exposed Experiment Developed for Stud 
(SEEDS) p-0004-2 (Abstract Only). 
N91-25095/1/GAR 156,158 
(Order as N91-24972/2/GAR, PC A07/MF A01) 
N91-25096/9/GAR 
First Biological and Dosimetric Results of the Free Flyer 
Biostack So ory AO015 on LDEF (Abstract a 
N91-25096/9/GA 
“(Order as N91-24972/2/GAR, PC Ao7/ME, ao) 
N91-25097/7/GAR 
Retrievable Payload Carrier (RPC): Next Generation Long 
Duration boy opoyrd Facility (Abstract Only). 
N91-25097/7 157, 
(order as N91-24972/2/GAR, PC A07/MF Mon) 
N91-25098/5/GAR 


—— of ey na Bacteria from Seed Stored on the 
—— | Facility (DEF) (Abstract Only). 
Not725008/4 
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pap as N91-24972/2/GAR, PC A07/MF ‘A01) 
N91-25099/3/GAR 

pan and Technology Objectives and Plans Summary 


(RTOPS). 
N91-25099/3/GAR 
NADC-88118-60 


New rie Fracture Mechanics Analysis Methodolo- 
for Composites with a Crack or Hole. 
D-A236 565/8/GAR 155,930 PC A05/MF A01 


NADC-91002-60 
Rapid Solidification Processing of AI3Ti and AI3Ti Plus 


pper. 
AD-A236 600/3/GAR 154,605 PC A03/MF A01 
NADC-91003-60 


270 Volt Direct Current Generator Performance Evaluation. 
AD-A236 946/0/GAR 154,159 PC A03/MF A01 


NAS 1.15:4267 
NASA Langley Laminar-Flow-Controi Experiment on a 
Swept, Supercritical Airfoil: Suction Coefficient Analysis. 
N91-24098/6/GAR 154,163 PC A03/MF A01 
NAS 1.15:101203 
Research and Technology Objectives and Plans Summary 
T 


154,100 PC A10/MF A02 


154,100 PC A10/MF A02 


(RTOPS). 
N91-25099/3/GAR 
NAS 1.15:101537 
Design, Fabrication, and Tests of a Metallic Shell Tile Ther- 
mal Protection System for Space Transportation 
N91-24229/7/GAR 158,892 PC A03/MF AO1 
NAS 1.15:101698 
Flow Visualization Study of a 1/48-Scale AFTI/F111 Model 
to Investigate Horizontal Tail Flow Disturbances. 
N91-24128/1/GAR 154,128 PC A03/MF A01 
NAS 1.15:101701 
Effects of Wing Sweep on in-Flight Boundary-Layer Transi- 
peer m4 a Laminar Flow Wing at Mach Numbers from 0.60 


No1-24555/5/GAR 154,206 PC A03/MF A01 
NAS 1.15:101712 
Effects of Wing Sweep on Boundary-Layer Transition for a 
Smooth F-14A Wing at Mach Numbers from 0.700 to 0.825. 
N91-24556/3/GAR 154,207 PC A03/MF A01 


‘57 
(Order as N91-24972/2/GAR, PC A07/MF ‘A01) 


NAS 1.15:104390 


NAS 1.15:102179 
Selection of Wires and Circuit Protective Devices for STS 
Circuits. 


Orbiter Vehicle P: Electrical 
N91-24501/9/GAI 155,024 PC A03/MF A01 
NAS 1.15:102521 


Microgravity Research at Lerc. 
N91-24464/0/GAR 


NAS 1.15:102528 
Three-Dimensional Euler Time Accurate Simulations of Fan 


Rotor-Stator Interactions. 
N91-24124/0/GAR 154,125 PC A03/MF A01 


NAS 1.15:102769 

pcre eon Property Characterization and po nerd Resist- 
of Selected Graphte/PEEK Kn ge dy 

NOt 24349/6/GAR 155,850 PC A03/ ME A01 


NAS 1.15:102817 
Suckdown, Fountain Lift, and Pressures Induced on Several 


Tandem Jet V/STOL Configurations. 
N91-24108/3/GAR 154,119 PC A08/MF A01 


NAS 1.15:102831 


ALDAS User's Manual 
N91-24757/7/GAR 


NAS 1.15:102853 
Simulation Evaluation of a Speed-Guidance Law for Harrier 


Approach Transitions. 

N91-24209/9/GAR 154,156 PC A03/MF A01 
NAS 1.15:103533 

Evaluation of the Total Quality M it Implementa- 

tion Strat for the Advanced Solid Rocket Motor Project 

at NASA's Marshall Space Flight Center. 

N91-24599/3/GAR 154,081 PC A07/MF A01 


NAS 1.15:103535 


Effects of Water on the Strength . Zerodur. 
N91-24430/1/GAR 55,893 PC A02/MF A01 


NAS 1.15:103536 
Effect of Flange Bolt Preload on Space Shuttle Main 
— High Pressure Oxidizer Turbopump Housing Analy- 


N91-24584/5/GAR 155,796 PC A03/MF A01 
NAS 1.15:103773 
L sub 1 Finite Element Method for Pure Convection Prob- 


lems. 

N91-24817/9/GAR 156,106 PC A03/MF A01 
NAS 1.15:103790 

Institute for Computational Mechanics 


(ICOMP). 
N91-24818/7/GAR 156,107 PC A04/MF A01 
NAS 1.15:103818 


Debris/Ice/TPS Assessment and Photographic Analysis for 


Shuttle Mission STS-37. 
N91-24218/0/GAR 157,537 PC A08/MF A01 
NAS 1.15:103820 


Debris/Ice/TPS Assessment and Photographic Analysis for 


Shuttle Mission STS-39. 
N91-24221/4/GAR 157,639 PC A08/MF A01 
NAS 1.15:104074 


System Approach to Aircraft Optimization: 
N91-24196/8/GAR 154,201 PC A03/MF A01 


NAS 1.15:104084 
Feasibility Analysis of Cislunar Flight Using the Shuttle Or- 


biter. 

N91.24220/6/GAR 157,628 PC A03/MF A01 
NAS 1.15:104085 

NASA/DOD Aerospace Knowledge Diffusion Research 

Project. Faculty = Student Respondents. 

N91-24943/3/GAR 154,071 PC A02/MF A01 
NAS 1.15:104097 


Effects of Nozzle Exit Geometry and Pressure Ratio on 
Plume Shape for Nozzles Exhausting into Quiescent Air. 
N91-24129/9/GAR 154,129 PC A03/MF A01 


NAS 1.15:104355 
pcos of Crack Bridging in a Unidirectional Metal Matrix 


NOT. 24660/3/GAR 157,194 PC A03/MF A01 
NAS 1.15:104365 
Application of Artificial Neural Networks to Composite Ply 


Micromechanics. 

N91-24345/1/GAR 155,946 PC A03/MF A01 
NAS 1.15:104370 

High T ture Tension-Comp Fatigue Beh 

of a Tungsten Copper Composite. 

N91-2 /0/GAR 155,952 PC A03/MF A01 


NAS 1.15: 104373 


157,065 PC A02/MF A01 


157,038 PC A03/MF A01 


in Propulsion 








of the Space Station Freedom 
155,085 PC A02/MF A01 





— 


Ele stem. 

NS1-24208/5/GAR 
NAS 1.15:104374 

Enhancing Aeropropulsion Research with High-Speed Inter- 


active Computi 
N91- 94706)5/GAR 154,876 PC A03/MF A01 
NAS 1.15:104377 
Euler Flow Predictions for an Oscillating Cascade Using a 
High Resolution Wave-Split Scheme. 
N91-24107/5/GAR 154,118 PC A03/MF A01 


NAS 1.15:104390 
Paramagnetic Propellant Orientation. 
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N91-24527/4/GAR 
NAS 1.15:104401 
Design of Multihundredwatt Dips for Robotic Space Mis- 


sions. 

N91-24232/1/GAR 154,766 PC A02/MF A01 
NAS 1.15:104406 

Comparison of SMAC, PISO, and Iterative Time-Advancing 


Schemes for Unsteady Flows. 
N91-24550/6/GAR 157,079 PC A03/MF A01 


NAS 1.15:104409 


Pressure Control Analysis of ree 7 pag Systems. 
N91-24460/8/GAR A02/MF A01 


NAS 1.15:104412 


Mixing of pepe Jets with a Confined Subsonic Crossflow. 
Summary of NASA-Supported Experiments and Mode’ 3 
NOT-24208/4/GAR 154,741 PC A03/MF A01 


NAS 1.15:104413 
Advances in eee 


the Second 
NO124525/8/GAR 
NAS 1.15:104414 


Compari of Weibull Strength Parameters from Flexure 
and Spin Tests of Brittle Materials. 
N91-24593/6/GAR 155,851 PC A03/MF A01 


NAS 1.15:104416 
Comparison of Fiber Effects on Polymer Matrix Composite 
idation 


Oxidation. 

N91-24361/8/GAR 155,953 PC A03/MF A01 
NAS 1.15:104422 

Alpha-Canonical Form Representation of the Open Loop 


Dynami ice Shuttle Main Engine. 
NOT 24460/9/GAR 157,637 PC A03/MF A01 
NAS 1.15:104423 


Fuel-Rich, Catalytic Reaction Experimental Results. 
N91-24203/2/GAR 154,742 PC A03/MF A01 


NAS 1.15:104429 
In situ Propellant Rocket Engines for MARS Mission Ascent 
Vehicle. 
N91-24305/5/GAR 154,802 PC A02/MF A01 
NAS 1.15:104430 
Dual-Cooled Hydrogen-Oxygen Rocket Engine Heat Trans- 


fer Analysis. 

N91-24302/2/GAR 154,799 PC A03/MF A01 
NAS 1.15:104432 

——- Study of the Direct Contact Condensation on a 


ital Surface. 
157,077 PC A03/MF A01 


157,068 PC A02/MF A01 


the Pressure Correlation Terms in 


‘quations. 
157,066 PC A03/MF A01 


NOt 724548/0/ GAR 
NAS 1.15:104436 


Design Strat for the Use of Vortex Generators to 
Manage Inlet-Engine Distortion Using Computational Fluid 


Dynamics. 

N91-24131/5/GAR 154,131 PC A03/MF A01 
NAS 1.15:104437 

Static Performance Tests of a Flight-Type STOVL Ejector. 

N91-24201/6/GAR 154,740 PC A03/MF A01 
NAS 1.15:104439 

Navier-Stokes Simulation of the Supersonic Combustion 

Flowfield in a Ram Accelerator. 

N91-24541/5/GAR 157,070 PC A03/MF A01 


NAS 1.15:104442 
Determination of Alloy Content from Plume Spectral Meas- 


urements. 
N91-24341/0/GAR 154,567 PC A03/MF A01 
NAS 1.15:104443 


LN2 Spray Droplet Size M 
tion Technique. 
N91-24470/ 7/GAR 


NAS 1.15:104444 


Ground Testing on the Nonvented Fill Method of Orbital 

Propellant Transfer: Results of Initial Test Series. 

N91-24547/2/GAR 157,076 PC ‘A03/MF A0i 
NAS 1.15:104445 

Localization of Aeroelastic Modes in Mistuned High-Energy 


Turbines. 
N91-24659/5/GAR 157,193 PC A03/MF A01 
NAS 1.15:104446 


t via E ible Diffrac- 


157,496 PC A03/MF A01 





Using a nee Formulation. 
56,104 PC A03/MF A01 


Par: 

N91 or aa7as/e/GaR 
NAS 1.15:104453 

Balancing Reliability and Cost to CHOOSE the Best Power 


Subsystem. 
N91-24952/4/GAR 
NAS 1.15:104456 


Launch Vehicle Performance umn te Propeliants. 
N91-24304/8/GAR 801 PC A03/MF A01 


NAS 1.15:104462 


pees Analysis _— to the a Code Develop- 
ment and Thermal Energy Flight Experimen' 
N91-24549/8/GAR 157,078 Be A03/MF A01 
NAS 1.15:104463 
Development of a Post-Test Diagnostic System for Rocket 


Engines. 
N91-24787/4/GAR 154,930 PC A03/MF A01 
NAS 1.15:104464 


Increased Heat Transfer to a Cylindrical Leading Edge Due 
to Spanwise Variations in the Freestream Velocity. 
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154,554 PC A02/MF AO1 


N91-24359/2/GAR 
NAS 1.15:104469 


3-D Navier-Stokes Analysis of Crossing, Glancing Shocks/ 
Turbulent sare | Layer Interactions. 
N91-24130/7/G. 154, 130 PC A03/MF A01 


NAS 1.15:104473 


Carbon Monoxide and Oxygen Combustion Experiments: A 
Demonstration of MARS In situ Propeliants. 
N91-24303/0/GAR 54,800 PC A03/MF A01 


NAS 1.15:104484 
Sensor Failure Detection and Recovery by Neural Net- 


works. 

N91-24815/3/GAR 154,877 PC A02/MF A01 
NAS 1.15:104735 

Network Interface Unit Design Options Performance Analy- 


Sis. 
N91-24792/4/GAR 154,874 PC A03/MF A01 
— 1.15:104985 


Highlights of 1989. 
N91-24669/4/GAR 


NAS 1.15:105138 


Quo Vadimus: Coming to Grips with the Information World. 
N91-24951/6/GAR 154,072 PC A02/MF A01 


NAS 1.21:7011(349) 


Aerospace Medicine and Biology: A Continuing Bibliography 
with Indexes — 349). 
N91-24731/2/G 156,171 PC A04 


eed 1.21: 7OS7(263) 


155,951 PC A03/MF A01 


154,389 PC AOS5/MF A01 


c 





; A Continuing Bibliography with In- 
154,110 PC AO’ 


cues (Supplement py 
N91-24096/0/GAR 


NAS 1.21 ee 


a 1g: A 
oe ment ry 
Ne! -24097/8/GAR 
NAS 1.21:7037(265) 
Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 265). 
N91-24095/2/GAR 154,109 PC A08 


NAS 1.21:7091 


International Exploration of MARS. A eae seaae re hae 
N91-24965/6/GAR 


NAS 1.21:7500(25) 


Management: A Bibliography for NASA Managers. 
N91-24936/7/GAR 154,082 PC A09 


NAS 1.26:4365 
Mechanisms of Dispersion . eee: and Fracture in 


Al-Based Xd(Tm) _— Part 
N91-24402/0/GAR 156,046 PC A08/MF A01 


NAS 1.26:4368 
Evaluation of the Microstructure of Al-Cu-Li-Ag-Mg Welda- 


lite (Tm) Alloys, Part 4. 
N91-24404/6/GAR 156,047 PC A06/MF A01 
NAS 1.26:4375 


1989 High-Speed Civil Transport oe. 
N91-24195/0/GAR 54,200 PC A06/MF A01 


NAS 1.26:4377 


High Performance, Accelerometer-Based gee of the 
Mini-Mast Structure at Langley Research Cente 
N91-24222/2/GAR 157,629 PC ‘A06/MF A01 


NAS 1.26:175077 
Small Engine Component Technology (SECT) Study. Pro- 


gram Report. 

N91-24204/0/GAR 154,743, PC A08/MF A01 
NAS 1.26:175078 

Small Engine Component — (SECT). 

N91-24205/7/GAR 54,744 PC A20/MF A03 
NAS 1.26:175079 
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N91-24208/1/GA 54,747 Soe Me A01 


NAS 1.26:175080 


Small Engine Component Technology (SECT) Studies. 
N91-24206/5/GAR 154,745 PC A07/MF A01 


NAS 1.26:175081 


Small Engine aca ae (SECT) Study. 
N91-24207/3/GAR ,746 PC A08/MF A01 


NAS 1.26:177527 
Tailorable Advanced Blanket Insulation Using Aluminoboro- 


silicate and Alumina Batting. 
155,895 PC AOS/MF A01 





ing Bibliography with In- 
154,111 PC A08& 


N91-24452/5/GAR 
NAS 1.26:177582 
Modelling Parallel Programs and Multiprocessor Architec- 


tures with AXE. 
N91-24793/2/GAR 154,875 PC A03/MF A01 
NAS 1.26:177586 


Soft Hub for Bearingless Rotors. 
N91-24198/4/GAR 


NAS 1.26:179432 


National Remote Computational Flight Research Facility. 
N91-24210/7/GAR 154,205 PC A05/MF A01 
NAS 1.26:179449 
Pao coed age Vehicle (HRV) ao Time Flight Test 
Study. Part 1: Real- 


" 154,138 PC A03/MF A01 


154,202 PC AO5S/MF A01 
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NAS 1.26:179450 
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Support Feasibility and Requirements Study. 
Remote Computation Support for Flight eo, Min thy 
N91-24194/3/GAR 154,199 PC A03/MF A01 
NAS 1.26:180886 
Coolant Side Heat Transfer with Rotation: User Manual for 


3D-Teach with Rotation. 
N91-24552/2/GAR 157,081 PC A06/MF A01 
NAS 1.26:181918 
Variable Sweep Transition Flight Experiment (VSTFE): Uni- 
fied Stability System (USS). Description and Users’ Manual. 
N91-24139/8/GAR 154,137 PC A06/MF A01 
NAS 1.26:181924-V-1 


Developing and Utilizing an Euler Computational Method for 
Predicting the Airframe/Propulsion Effects for an Aft-Mount- 
ed Turboprop Transport. Volume 1: Theory Document. 

N91-24118/2/GAR 154,164 PC A04/MF A01 


NAS 1.26:181924-V-2 


Developing and ms an Euler Computational Method for 
Predicting the Airframe/Propulsion Effects for an Aft-Mount- 
ed Turboprop Transport. Volume 2: User Guide. 

N91- 24119/0/GAR 154,122 PC ‘(A04/MF A01 


NAS 1.26:182075 


Laboratory Test and Acoustic Analysis of Cabin Treatment 
for Propfan Test Assessment Aircraft. 
N91-24844/3/GAR 157,039 PC A07/MF A01 


NAS 1.26:182109 


pe ae Side Heat Transfer with Y vmmd a 3 Report: 
Application of Computational 7 ae 
Non -24581/4/GAR 7,080 PC AO5/MF A01 


NAS 1.26:182205 
Mhost Finite Element Program: 3-D Inelastic Anal — Meth- 
bead Lf Hot Section Components. Volume 1: Theoretical 
N91-24636/3/GAR 157,192 PC AO5/MF A01 
NAS 1.26:182289 


Improved Silicon Carbide for oY Heat Engines. 
N91-24451/7/GAR 155,894 PC A04/MF A01 


NAS 1.26:182290 
Manifest: A Computer Program for 2-D Flow Modeling in 


Stirling Machines. 
N91-24553/0/GAR 157,082 PC A08/MF A01 
NAS 1.26:183660 
Boundary Layer Simulator Improvement. 
N91-24212/3/GAR 155,771 PC A07/MF A01 
NAS 1.26:183681 
Advanced Launch System Propulsion Focused Technology 
Liquid Methane Turbopump Technical Implementation Plan. 
N91-24471/5/GAR 155,786 PC A03/MF A01 
NAS 1.26:183729 


Advanced Launch System Advanced Development Oxidizer 
Turbopump Program: Technical Implementation Plan. 
N91-24339/4/GAR 154,810 PC A0S/MF A01 


NAS 1.26:183781 
——— Pressures in Pump Diffuser and Collector 


Scrolls, Part 
N91-24554/8/GAR 157,083 PC A20/MF A03 
NAS 1.26:184158 


Development of High T: ture Container| Process- 

pop Equipment and the Design and Evaluation of Associat- 

1 Required for Microgravity Materials Processing 
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and Measurements. 

NO1-24058 9/GAR 155,772 PC A10/MF A02 
NAS 1.26:185516 

Fluid Quantity Gaging. 

N91-24566/2/GA 
NAS 1.26:185640 


3D Laser Radar Vision Processor System. 
N91-24898/9/GAR 157,100 PC A03/MF A01 


NAS 1.26:185645 


On-Orbit Compressor Technology Program. 
N91-24594/4/GAR 155,837 PC A09/MF A01 


NAS 1.26:187088 


Charging Study of Acts Using NASCAP. 
N91-24224/8/GAR 157,630 PC A03/MF A01 


NAS 1.26:187092 
Advanced Development Receiver Thermal Vacuum Tests 
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N91-24227/1/GAR 157,495 PC A13/MF A02 
NAS 1.26:187098 

Theoretical Evaluation of Engine Auxiliary Inlet Design for 


Supersonic V/STOL Aircraft. 
N91-24123/2/GAR 154,124 PC A05/MF A01 


NAS 1.26:187109 
User’s Manual for Rocket Combustor Interactive Design 
— and Analysis Computer Program. Volume 1: User’s 
anual. 
N91-24230/5/GAR 154,764 PC AO5/MF A01 
NAS 1.26:187110 
User's Manual for Rocket Combustor Interactive Design 
(ROCCID) and Analysis Computer Program. Volume 2: Ap- 
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91-24231/3/GAR 154,765 PC A25/MF A04 
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NAS 1.26:187113 
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tion Freedom's Power 
N91-24226/3/GAR 157,666 PC A04/MF A01 
NAS 1.26:187139 
Time-Derivative Pri for Viscous Flows. 
N91-24528/2/GAR 157,069 PC A03/MF A01 
NAS 1.26:187142 
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N91-24306/3/GAR 154,803 PC A03/MF A01 
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155,294 PC A07/MF A01 
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Power Systems of 350 We and 
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NAS 1.26:187478 


Environmental Exposure Effects on Composite Materials for 
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ae Pag wey Euler Code for Propulsion Integration. 
me 1: 


‘olu 
N91-24120/8/GAR 154,165 PC A03/MF A01 
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General Multiblock Euler Code for Propulsion Integration. 
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pe ate coomina < of Aircraft Flyover Noi: 
N91-24845/0/GAR 157, 040". PC A05/MF A01 
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N91-24126/5/GAR 157,064 PC A03/MF A01 
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Nonlinear Borns meray Secondary Instability of Gortlier 
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NAS 1.26:187567 
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N91-24746/0/GAR 
NAS 1.26:187844 
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NAS 1.26:187889 
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N91-24758/5/GAR 154,969 PC A02/MF A01 
NAS 1.26:187892 

Differential Collision Cross-Sections for Atomic Come. 

N91-24847/6/GAR 157,498 PC A07/MF A01 
NAS 1.26:187913 

Software Technology Testbed Softpanel Prototype. 

N91-24753/6/GAR 157,632 PC A04/MF A01 
NAS 1.26:187946 

Search for ae Infrared Emission Near Interacting and 


Active Galaxi 
N91-24969/8/GAR 154,329 PC A03/MF A01 
NAS 1.26:188021 


Microgravity Strategic Planni ——. 
NOt uaeg yor /GAR 4 ™ 54,080 PC A06/MF A01 
NAS 1.26:188044 
Nonlinear Aerodynamics and 
N91-24105/9/GAR 
NAS 1.26: 188176 


Based Control py meee for Flexible Joint 
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N91-24582/9/GAR 155,830 PC A05/MF A01 


NAS 1.26:188179 
=o Data i in Support of the Environmental 
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NOT24217/27 AR. 157,627 PC A04/MF A01 
NAS 1.26:188192 


Initial Investigation into Methods of Computing Transonic 
: Ba Sanka 


Aerodynamic Sensitivity h 

N91-24099/4/GAR 154,112 PC A06/MF A01 
NAS 1.26:188193 

Crystallization of Proteins by Dynamic Control of Supersa- 


turation. 
N91-24909/4/GAR 156,151 PC A10/MF A02 
NAS 1.26:188194 
Science tes ope > an Imaging Radar Receiving Station in 
Alaska. Report of Science Working Group. 


jeshes. 
154,126 PC A03/MF A01 


, 1 October 1990 - 31 March 1991. 
156,105 PC A04/MF A01 


the Design of Wing Tips. 
154,116 PC A01/MF A01 


N91-24489/7/GAR 
NAS 1.26:188195 
Nonequilibrium Radiation and tl Models for Aero- 


capture , Volume 
N91-24102/6/GAR 134, 115 PC A03/MF AO1 
NAS 1.26:188196 


a. Radiation and Ae Models for Aero- 


capture Vehicle Flowfields, Volume 
N91-24100/0/GAR 184, 113° PC A08/MF A01 
NAS 1.26:188198 


ee Radiation and te Models for Aero- 
lowfields, Volume 
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NAS 1.26:188200 

See © cs Oxidation of Atmospheric 
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N91-24685/0/GAR | 154,592 PC A03/MF A01 
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Impact of Greenhouse Climate Change on the Ener: 
and Hydrol Pov Processes of Mid-Latitude 71 Transient E 
N91-24686/8/GAR 154,390 PC A03/MF A01 
NAS 1.26:188204 


Development of a Portable Multispectral Thermal Infrared 
Camera. 


N91-24557/1/GAR 157,033 PC A03/MF A01 
NAS 1.26:188206 
Micro-Mechanical ony a of Damage Gri racture 
in Discontinuous Fiber Reinforced Metal Mat fat oe oem 
N91-24346/9/GAR 155,947 PC A03/MF A01 
NAS 1.26:188210 
Hierarchical Classification in High Dimensional Numerous 


Class 
NOt-2 -24754/4/GAR 154,968 PC A06/MF A01 
NAS 1.26:188211 


Measurement of the Energy Spectra of Cosmic Rays from 


20 to 1000 GeV Per amu. 
N91-24970/6/GAR 154,333 PC A03/MF A01 
NAS 1.26:188212 


Improvement of Pri 
of Narrow Band GAI 
N91-24912/8/GAR 
NAS 1.26:188213 
Analysis and See of Planar Transmission 
Struct and C lor Superconducting and Mon- 


olithic Integrated ‘Circuits. 
157,169 PC A03/MF A01 


‘am to Calculate Electronic Properties 
Materials. 
157,170 PC A03/MF A01 
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NAS 1.26:188214 

Applications of the Conjugate Gradient FFT Method in 

Scattering and Radiation Including Simulations with Imped- 
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N91-24485/5/GAR 157,136 PC A13/MF A02 
NAS 1.26:188218 

Spectra, Composition and Interactions of Nuclei Above 10 
Tev Using Magnet-interferometric Chambers (SCIN/ 


MAGIC). 
N91-24846/8/GAR 157,497 PC A02/MF A01 
NAS 1.26:188222 


NASA Space Engineering Research Center for Utilization of 
Local Planetary 


lesourt 
N91-24365/9/GAR 154,323 PC A12/MF A02 
NAS 1.26:188231 
Experimental Analysis of Critical a feet in the 
Bi 


reakdown Process of Leading r Ty 
N91-24110/9/GAR 121 “OG A13/MF A02 


NAS 1.26:188232 
Simulation of a Combined-Cycle Engine. 
N91-24583/7/GAR 154,760 PC A03/MF A01 
NAS 1.26:188233 
Anisotropic Elliptic Optical Fibers. 
N91-24882/3/GAR 
NAS 1.26:188235 
Breaking down the delta Wing Vortex: The Role of Vorticity 


in the Breakdown Process 
N91-24109/1/GAR 154,120 PC A03/MF A01 


NAS 1.26:188237 
Collection and Same 4 of Radar Rainfall and Satellite Data 


for the Darwin Trmm Experiment. 
N91-24710/6/GAR 154,362 PC A03/MF A01 
NAS 1.26:188238 


Earth View: A Business Guide to Orbital Remote Sensi 
N91-24671/0/GAR 156,545 PC ‘407/ME 01 


NAS 1.26:188443 


High Fi Losses in Induction Motors, Part 2. 
N91-24565/4/GAR 155,065 PC *n07/MF A01 
NAS 1.26:188444 


Tunnelling from Non-Localised Initial States. 
N91-24869/0/GAR 157,503 PC A02/MF A01 
NAS 1.26:188445 


Multi-Dimensional a and ee 

N91-24868/2/GAR 157,502 
NAS 1.26:188446 

Light Domain Walls, Massive Neutrinos and the Large 

Scale Structure of the Universe. 

N91-24867/4/GAR 157,501 PC A03/MF A01 


NAS 1.26:188447 
— Neutrinos from Heavy-Neutralino Annihilation in 
n. 


157,099 PC A06/MF A01 


PC RO3/ ME A01 


NAS 1.61:1263 
N91-24866/6/GAR 157,500 PC A04/MF A01 
NAS 1.26:188448 
Dirac Neutrinos and SN 1987A. 
N91-24865/8/GAR 
NAS 1.26:188449 


157,499 PC A03/MF A01 


Plausible Double Inflation. 
N91-24934/2/GAR 
NAS 1.26:188450 


157,505 PC A03/MF A01 


\ etiis Simple S 
N91-24933/4/GAR ner 157,504 PC A04/MF AQ1 
NAS 1.26:188451 
Navier-S' 
— ey ane ea of Compressible Turbulent 
N91-24543/1/GAR 157, 072 PC A03/MF A01 
NAS 1.26:188453 
He 2 Flow Through Porous Materials Using 


N91-24545/6/GAR 157,074 PC A03/MF A01 
NAS 1.26:188454 
poses Ser Analysis of Turbomachinery Blade External 


NOT 24S44/0/GAR 157,073 PC A03/MF A01 
NAS 1.26:188467 
Effect of Code Expanding Optimizations on Instruction 


N91-24789/0/GAR 154,872 PC A03/MF A01 
NAS 1.26:188495 
ATAMM Enhancement and Multiprocessor Performance 


Evaluation. 

N91-24788/2/GAR 154,871 PC A06/MF A01 
NAS 1.26:188582 

Large Liquid Rocket Engine Transient Performance Simula- 

N91-24340/2/GAR 154,811 PC A08/MF A01 
NAS 1.26:188586 

Intelligent Tutoring Systems for Systems Engineering Meth- 

N91-24791/6/GAR 154,873 PC A06/MF A01 
NAS 1.26:188591 


Instructional by Direct Manipulation of Simula- 

tions: “Exploratory Appicatons of Rapids. Rapids 2 Author- 

Na1-24750/8/GAR 154,931 PC A11/MF A02 
NAS 1.55:3020-V-2 

N91-24132/3/GAR 154,132 PC A11/MF A02 
NAS 1.55:3113 


ium 25th. 
157,667 PC A15/MF A02 


Aerospace Mechanisms 

N91-24603/3/GAR 
NAS 1.55:10028 

— LARC Flight-Critical Digital Systems Technology 


No124200/8/GAR 154,204 PC A09/MF A01 
NAS 1.55:10030 

Structural Integrity and Durability of Reusable Space Pro- 

N91-24307/1/GAR 154,804 PC A12/MF A02 
NAS 1.55:10031 

N91-24211/5/GAR 155770 Bo agg ME AO1 
NAS 1.55:10040 

Controlled Ecological Life Support Systems: Natural and Ar- 

tificial Ecosystems. 

N91-24744/5/GAR 154,462 PC A0S/MF A01 
NAS 1.55:10060-PT-1 

Airborne Wind Shear Detection and Warning —— 

Third — Manufacturers’ and Technologists’ Confer- 

N91-24166/1/GAR 154,230 PC A21/MF A03 
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—— Wind Shear Detection and Warning —— 
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No1-24719/7/GAR 154,363 PC A04/MF AO1 
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Atlas of the Earth's Radiation Budget as Measured by 
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Advanced Hypervelocity Aerophysics a. 

N91-24211/5/GAR 155,770 A08/MF A01 
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Controlled Ecological Life Support Systems: Natural and Ar- 
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N91-24744/5/GAR 154,462 PC A09/MF A01 
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Airborne Wind Shear Detection and Warning Systems: 
Third Combined Manufacturers’ and Technologists’ Confer- 


ence, Part 1. 
N91-24166/1/GAR 154,230 PC A21/MF A03 
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N91-24402/0/GAR 156,046 PC A08/MF A01 
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Evaluation of the Microstructure of Al-Cu-Li-Ag-Mg Welda- 


lite (Tm) Alloys, Part 4. 

N91-24404/6/GAR 156,047 PC A06/MF A01 
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N91-24195/0/GAR 154,200 PC A06/MF A01 
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NASA-CR-177527 

Tailorable Advanced Blanket Insulation Using Aluminoboro- 


silicate and Alumina Batti 
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NASA-CR-179450 


Support Research a (HRV) Real- eo Fli = i 


2 
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OR-78 VOL. 91, No. 20 


N91-24139/8/GAR 
NASA-CR-181924-V-1 
Developing and Utilizi 


154,137 PC A06/MF A01 


an Euler Computational Method for 


ne wee | the Airframe/Propulsion Effects for va baer _— 
‘op Transport. Volume 1: TI Doc 
154,164 PC 04 ME A01 


ed Turbopr 

N91-241 18/2/GAR 
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ods = Hot Section Components. Volume 1: Theoretical 


Manual. 

N91-24636/3/GAR 157,192 PC AO5/MF A01 
NASA-CR-182289 

Improved Silicon Carbide for Advanced Heat Engines. 

N91-24451/7/GAR 155,894 PC A04/MF A01 
NASA-CR-182290 


Manifest: A Computer Program for 2-D Flow Modeling in 


Stirling Machines. 
N91-24553/0/GAR 157,082 PC A08/MF A01 
NASA-CR-183660 
Boundary Layer - omaeal Improvement. 
N91-24212/3/GAR 155,771 
NASA-CR-183681 
Advanced Launch System Propulsion Focused Technology 
Liquid Methane Turbopump Technical Implementation Plan. 
N91-24471/5/GAR 155,786 PC A03/MF A01 
NASA-CR-183729 
Advanced Launch System Advanced Development Oxidizer 
Turbopump Program: Technical Porgy n Plan. 
N91-24339/4/GAR 54,810 PC A05/MF A01 
NASA-CR-183781 


ners I penne in Pump Diffuser and Collector 


Scrolls, 
Not -2ds64/6/GAR 157,083 PC A20/MF A03 
NASA-CR-184158 
Development of High Temp Process- 
od Equipment and the Design and Goma of Associat- 
mh err Required for Microgravity Materials Processing 


perty —_— 
155,772 PC A10/MF A02 


PC A07/MF A01 





N91-24858/0/GAR 

NASA-CR-185296 
See Station Auxiliary Thrust Chamber Technology. 
AD-A236 556/7/GAR 157,626 PC A09/MF A02 

NASA-CR-185516 

Fluid Quantity Gaging. 

N91-24566/2/GA 
NASA-CR-185640 

3D Laser Radar Vision Processor System 

N91-24898/9/GAR 157, 100 PC A03/MF A01 
NASA-CR-185645 

On-Orbit son opal emttities Mey 

N91-24594/4/GAR 55,837 PC A09/MF A01 
NASA-CR-187088 

Charging ~* rhe Acts Using —. 

N91-24224/8/GAR 157,630 PC A03/MF A01 
NASA-CR-187092 

Advanced |. aaataaaaa Receiver Thermal Vacuum Tests 


with Cold Wi 
157,495 PC A13/MF A02 


155,773 PC A11/MF A02 


N91-24227/1 r GAR 
NASA-CR-187098 
Theoretical Evaluation of Engine Auxiliary Iniet Design for 


Supersonic V/STOL Aircraft. 
N91-24123/2/GAR 154,124 PC A05/MF A01 


NASA-CR-187109 


User’s Manual for Rocket Combustor Interactive Design 
(Roccid) and Analysis Computer Program. Volume 1: User's 


Manual. 
N91-24230/5/GAR 154,764 PC A05/MF A01 
NASA-CR-187110 


User's Manual for Rocket Combustor Interactive Design 
Lance sway and Analysis Computer Program. Volume 2: Ap- 


pendixes A-K. 

N91-24231/3/GAR 154,765 PC A25/MF A04 
NASA-CR-187113 

Trouble 3: A Fault Dia 

tion Freedom’s Power 

N91-24226/3/GAR 
NASA-CR-187115 

Material Flammability Test Assessment for Space Station 


Freedom. 

PB91-216606/GAR 157,636 PC A05/MF A01 
NASA-CR-187139 

Time-Derivative Preconditioning for Viscous Flows. 

N91-24528/2/GAR 157,069 PC A03/MF A01 
NASA-CR-187142 

Flow Visualization of a Rocket Injector Spray Using Gelled 

Propellant Simulants. 


nostic Expert System for Space Sta- 
stem. 
157,666 PC A04/MF A01 


N91-24306/3/GAR 
NASA-CR-187145 


Meda Analysis of Conceptual Ya for Gphs/Fpse 
‘lower Systems of 250 We and 500 W 
NOT 2467a/O/GAR 158, 294 PC A07/MF A01 


NASA-CR-187478 
Environmental Exposure Effects on Composite Materials for 


Commercial Aircraft. 
N91-24358/4/GAR 155,950 PC A07/MF A01 
NASA-CR-187484-V-1 


General Multiblock Euler Code for Propulsion Integration. 


Volume 1: Theory Document. 
N91-24120/8/GAR 154,165 PC A03/MF A01 
NASA-CR-187484-V-2 
General Multiblock Euler Code for Propulsion Integration. 
Volume 2: User Guide for BCON, Pre-Processor for Grid 


Generation and Gmbe. 
N91-24121/6/GAR 154,123 PC A04/MF A01 
NASA-CR-187484-V-3 


General Multiblock Euler Code for Propulsion Integration. 
Volume 3: User Guide for the Euler Code. 
N91-24122/4/GAR 154,166 PC A03/MF A01 


NASA-CR-187542 
re . RKDG — for Two-Dimensional Euler Equations 


is Dynam 
iw A236 842/1/GAR 157,044 PC A03/MF A01 
NASA-CR- 187546 


Signal Processini 4h of Aircraft Flyover Noise. 
N91-24845/0/G. 157,040 PC AO5/MF A01 


NASA-CR-187562 
— -Order ENO Schemes Applied to Two- and Three-Di- 


ional Sees Flow. 
N91-24126/5/GAR 157,064 PC A03/MF A01 
NASA-CR-187563 


Hoa any Development and Secondary Instability of Gortler 


Vortices in Hypersonic Flows. 
N91-24127/3/GA\ R 154,127 PC A03/MF A01 
NASA-CR- 187564 


Implicit Solvers for Unstructured Meshes. 
N91-24125/7/GAR 154,126 PC A03/MF A01 


NASA-CR-187566 


Modeling the Pressure-Dilatation Correlation. 
N91-24546/4/GAR 157,075 PC A03/MF A01 


NASA-CR-187567 
Sinc-Galerkin Estimation of Diffusivity in Parabolic Prob- 


NO 1-24833/6/GAR 156,109 PC A03/MF A01 
NASA-CR-187569 

Semiannual Report, 1 October 1990 - 31 March 1991. 

N91-24746/0/GAR 156,105 PC A04/MF A01 
NASA-CR-187844 


Using Consistent Subcuts for Detecting Stable Properties. 
N91-24759/3/GAR 154,929 PC A03/MF A01 


NASA-CR- 187889 
Software Development and Evolution Model Based on De- 


cision-Making. 
N91-24758/5/GAR 154,969 PC A02/MF A01 
NASA-CR-187892 


Differential Collision Cross-Sections for Atomic Oxy: 
N91-24847/6/GAR 157,498 PC A07. Me A01 


NASA-CR-187913 


Software Mapp Testbed ee Prototype. 
N91-24753/6/GAR ‘57,632 PC A04/MF A01 


NASA-CR-187946 
Search for Extended Infrared Emission Near Interacting and 


Active Galaxies. 
154,329 PC A03/MF A01 


154,803 PC A03/MF A01 


N91-24969/8/GAR 
NASA-CR-188021 

Microgravity Strategic Planning Exercise. 

N91-24463/2/GAR 154,080 PC A06/MF A01 
NASA-CR-188044 


Nonlinear Aerodynamics and the Design of Wing Tips. 
N91-24105/9/GAR 154,116 PC A01/MF A01 


NASA-CR-188176 


Passivity Based Control Methodol 
Robots with Ap — toa — 
N91-24582/9/ 


NASA-CR-188179 
SEPAC Data Analysis in Support of the Environmental 


Interaction Program. 

N91-24217/2/GAR 157,627 PC A04/MF A01 
NASA-CR-188192 

Initial Investigation into Methods of Computing Transonic 

Aerodynamic Sensitivity Coefficients. 

N91-24099/4/GAR 154,112 PC A06/MF A01 
NASA-CR-188193 

Crystallization of Proteins by Dynamic Control of Supersa- 

turation 

N91- 24909/4/GAR 
NASA-CR-188194 

Science Program for an imaging Radar —" Station in 

Alaska. Report of the Science ory 

N91-24489/7/GAR 1908. °C A04/MF A01 


y for —_ Joint 
Shuttle RMS ARM. 
PC AOS/ME A01 


156,151 PC A10/MF A02 
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NASA-CR-188195 


Nonequilibrium Radiation and Chemistry Models for Aero- 

capture Vehicle Flowfields, Volume 3. 

N91-24102/6/GAR 154,115 PC A03/MF A01 
NASA-CR-188196 

Nonequilibrium Radiation and Chemistry Models for Aero- 

capture Vehicle Flowfields, Volume 1. 

N91-24100/0/GAR 154,113 PC A08/MF A01 


NASA-CR-188198 


Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields, Volume 2. 
N91-24101/8/GAR 154,114 PC A07/MF AO1 


NASA-CR-188200 
sey ate Photocatalytic Oxidation of Atmospheric 


Trace Contaminants. 
N91-24685/0/GAR 154,592 PC A03/MF A01 
NASA-CR-188203 


Impact of Greenhouse Climate Change on the Energetics 
and Hydrologic Processes of Mid-Latitude Transient Eddies. 
N91-24686/8/GAR 154,390 PC A03/MF A01 


NASA-CR-188204 
Development of a Portable Multispectral Thermal Infrared 


Camera. 
N91-24557/1/GAR 157,033 PC A03/MF A01 
NASA-CR-188206 


Micro-Mechanical Analysis of Damage Growth and ah 
in Discontinuous Fiber Reinforced Metal Matrix Composites. 
N91-24346/9/GAR 155,947 PC A03/MF A01 


NASA-CR-188210 
Hierarchical Classification in High Dimensional Numerous 


Class Cases. 
N91-24754/4/GAR 154,968 PC A06/MF A01 
NASA-CR-188211 


Measurement of the ad Spectra of Cosmic Rays from 


20 to 1000 GeV Per amu 
N91-24970/6/GAR 154,333 PC A03/MF A01 
NASA-CR- 188212 


Improvement of te pre to Calculate Electronic Properties 
of Narrow Band GAP Materials. 
N91-24912/8/GAR 157,170 PC A03/MF A01 


NASA-CR-188213 


Analysis and Characterizations of Planar Transmission 
Structures and Components for Superconducting and Mon- 


olithic Integrated Circuits. 
N91-24499/6/GAR 157,169 PC A03/MF A01 
NASA-CR-188214 


Applications of the Conjugate Gradient FFT Method in 
Scattering and Radiation Including Simulations with Imped- 


ance Boundary Conditions. 
N91-24485/5/GAR 157,136 PC A13/MF A02 


NASA-CR-188218 


Spectra, Composition and Interactions of Nuclei Above 10 
Tev Using Magnet-Iinterferometric Chambers (SCIN/ 


MAGIC). 

N91-24846/8/GAR 157,497 PC A02/MF A01 
NASA-CR-188222 

NASA Space Engineering Research Center for Utilization of 


Local Planetary Resources. 
N91-24365/9/GAR 154,323 PC A12/MF A02 
NASA-CR-188231 


Experimental Analysis of Critical Factors ve in the 
Breakdown Me sy of Leading Edge Vortex Flow: 
N91-24110/9/GAR 154,121 PC A13/MF A02 


NASA-CR-188232 


Simulation of a Combined-Cycle Engine. 
N91-24583/7/GAR 154,760 PC A03/MF A01 


NASA-CR-188233 


Anisotropic ne yl Optical Fibers. 
N91-24882/3/GA 


NASA-CR- 188235 
Breaking down the delta Wing Vortex: The Role of Vorticity 


in the Breakdown Process. 
N91-24109/1/GAR 154,120 PC A03/MF AO1 
NASA-CR- 188237 


Collection and — of Radar Rainfall and Satellite Data 


for the Darwin Trmm Experiment. 
N91-24710/6/GAR 154,362 PC A03/MF A01 
NASA-CR- 188238 
Earth View: A Business Guide to Orbital Remote par 7 
N91-24671/0/GAR 156,545 PC A07/MF A01 


NASA-CR-188443 


High Frequency Losses in — Motors, Part 2. 
N91-24565/4/GAR 5,065 PC A07/MF A01 


NASA-CR-188444 


Tunnelling from ~ Localised Initial States. 
N91-24869/0/GAR 157,503 PC A02/MF A01 


NASA-CR-188445 
Multi-Dimensional Tunnelling and Complex Momentum. 
N91-24868/2/GAR 157,502 PC A03/MF A01 
NASA-CR- 188446 
Light Domain Walls, Massive Neutrinos and the Large 


Scale Structure of the Universe. 
N91-24867/4/GAR 157,501 PC A03/MF A01 


NASA-CR- 188447 
Energetic Neutrinos from Heavy-Neutralino Annihilation in 
the Sun. 


157,099 PC A06/MF A01 


N91-24866/6/GAR 
NASA-CR-188448 

Dirac Neutrinos and SN 1987A 

N91-24865/8/GAR 
NASA-CR-188449 

Plausible Double Inflation. 

N91-24934/2/GAR 
NASA-CR- 188450 

Investigating Decoherence in a = rae ge oy 

N91-24933/4/GAR PC A04/MF A01 
NASA-CR-188451 

Navier-Stokes Computation of Compressible Turbulent 

Flows with a Second Order Closure. 

N91-24543/1/GAR 157,072 PC A03/MF A01 
NASA-CR- 188453 

Characterizing He 2 Flow Through Porous Materials Using 


Counterflow Data. 
157,074 PC A03/MF A01 


157,500 PC A04/MF A01 
157,499 PC A03/MF A01 


157,505 PC A03/MF A01 


N91-24545/6/GAR 
NASA-CR-188454 
Navier-Stokes Analysis of Turbomachinery Blade External 


Heat Transfer. 
N91-24544/9/GAR 157,073 PC A03/MF A01 
NASA-CR- 188467 


Effect of Code Expanding Optimizations on Instruction 


Cache Design. 
N91-24789/0/GAR 154,872 PC A03/MF A01 
NASA-CR-188495 


ATAMM Enhancement and Multiprocessor Performance 


Evaluation. 
N91-24788/2/GAR 154,871 PC A06/MF A01 
NASA-CR- 188582 


Large Liquid Rocket Engine Transient Performance Simula- 


tion System. 
N91-24340/2/GAR 154,811 PC A08/MF A01 
NASA-CR-188506 


lligent Tutoring S for Syst Engineering Meth- 


odol 

NO1-24791 /6/GAR 154,873 PC A06/MF A01 
NASA-CR-188591 

Instructional Authoring by Direct Manipulation of Simula- 

tions: Exploratory Applications of Rapids. Rapids 2 Author- 


ing Manual. 

N91-24790/8/GAR 154,931 PC A11/MF A02 
NASA-RP-1261 

Atlas of Wide-Field-of-View Outgoing Longwave Radiation 

Derived from Nimbus 7 Earth Radiation Budget Data Set, 

November 1985 to October 1987. 

N91-24719/7/GAR 154,363 PC A04/MF A01 
NASA-RP-1263 

Atlas of the Earth’s Radiation Budget as Measured by 


Nimbus-7: May = to May = 
N91-24720/5/GAR 54,364 PC AO7/MF A01 


NASA-SP-7011(349) 
Aerospace Medicine and Biology: A Continuing Bibliography 
with Indexes (Supplement 349). 
N91-24731/2/GAR 156,171 PC A04 
NASA-SP-7037(263) 
Aeronautical Engineering: A Continuing Bibliography with In- 
dexes (Supplement 263). 
N91-24096/0/GAR 154,110 PC AO’ 


NASA-SP-7037(264) 
Aeronautical Engineering: A Continuing Bibliography with In- 
dexes (Supplement 264). 
N91-24097/8/GAR 154,111 PC A08 


NASA-SP-7037(265) 
Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 265). 
N91-24095/2/GAR 154,109 PC A08 


NASA-SP-7091 
International am of MARS. A iene ya 
N91-24965/6/GAR 
NASA-SP-7500(25) 
Management: A ey for NASA Managers. 
N91-24936/7/GAR 154,082 
NASA-TM-4267 
NASA Langley Laminar-Flow-Control Experiment on a 
Swept, Supercritical Airfoil: Suction Coefficient rc aa 
N91-24098/6/GAR 154,163 PC A03/MF A01 


NASA-TM-101203 
Panny and Technology Objectives and Plans Summary 
iP: 


(RT 
N91-25099/3/GAR 154,100 PC A10/MF A02 
paren an 
a. Fabrication, and Tests of a Metallic og Tile Ther- 
mal Protection System for Space Transportatio 
N91-24229/7/GAR 155,892 PC 03/MF A01 


NASA-TM-101698 


Flow Visualization Study of a 1/48-Scale tn a Model 

to Investigate — Tail Flow Disturbanc 

N91-24128/1/GAR 154,128 PC A A03/MF A01 
NASA-TM-101701 

Effects of Wing Sweep on in-Flight Boundary-Layer Transi- 

tion for a Laminar Flow Wing at Mach Numbers from 0.60 


154,206 PC A03/MF A01 





PC AOS 


to 0.79. 
N91-24555/5/GAR 
NASA-TM-101712 


Effects of Wing Sweep on Boundary-Layer Transition for a 
Smooth F-14A Wing at Mach Numbers from 0.700 to 0.825. 


NASA-TM-104377 


N91-24556/3/GAR 
Ba mg 


154,207 PC A03/MF A01 


es and = Protective Devices for STS 


Orbiter io Payload € 
N91 12450178 /9/GA 155,024 PC A03/MF A01 
NASA-TM-102521 


Microgravity Research at Lerc. 
N91-24464/0/GAR 


NASA-TM-102528 


157,065 PC A02/MF A01 


Euler Time Accurate Simulations of Fan 
154,125 PC A03/MF A01 


Dimensional 
Rotor-Stator Intera 
N91-24124/0/GAR 


NASA-TM-102769 


pomey oR Graphit "PEEK Compost —— 
ance ol le. fe Mat Ss. 
N91-24343/6/GAR 155,850 PC A03/MF A01 


NASA-TM-102817 
Suckdown, Fountain Lift, and an Induced on Several 


Tandem Jet V/STOL 
N91-24108/3/GAR a 119 PC A08/MF A01 
NASA-TM-102831 


ALDAS User’s Manual. 
N91-24757/7/GAR 


NASA-TM-102853 
Simulation Evaluation of a Speed-Guidance Law for Harrier 
Approach Transitions. 
N91-24209/9/GAR 154,156 PC A03/MF A01 
NASA-TM- 103533 


Evaluation of the Total Quality 
tion Strategy for the Advanced ne he 
at NASA's Marshall Space Flight Cent 
N91-24599/3/GAR 


“aa TM-103535 


lects of Water on the Strength of Zerodur. 
NOT 24430/1/GAR 155,893 PC A02/MF A01 


NASA-TM-103536 
Effect of Flange Bolt Preload on Space Shuttle Main 
Engine High Pressure Oxidizer Turbopump Housing Analy- 
sis. 
N91-24584/5/GAR 155,796 PC A03/MF A01 
NASA-TM-103773 
L sub 1 Finite Element Method for Pure Convection Prob- 


lems. 

N91-24817/9/GAR 156,106 PC A03/MF A01 
NASA-TM-103790 

Institute for Computational Mechanics 


(ICOMP). 
N91-24818/7/GAR 


NASA-TM- 103818 
Debris/ice/TPS Assessment and Photographic Analysis for 


Shuttle Mission ST: 

N91-24218/0/GAR 157,537 PC A08/MF A01 
NASA-TM-103820 

— Ice/TPS Assessment and Photographic Analysis for 


uttle Mission STS-39 
N91-24221/4/GAR 157,639 PC A08/MF A01 
apn nit 


lem Approach to Aircraft Optimization. 
NO1.2419678/GAR 154,201 PC A03/MF A01 


NASA-TM- 104084 
+ ee Analysis of Cislunar Flight Using the Shuttle Or- 


NOt. -24220/6/GAR 157,628 PC A03/MF A01 
NASA-TM-104085 
NASA/DOD Aerospace Knowledge Diffusion Research 


Project. Faculty and Student Respondents. 
N91-24943/3/GAR 154,071 PC A02/MF A01 


NASA-TM-104097 


Effects of Nozzle Exit Geometry and Pressure Ratio on 
Plume Shape for Nozzles Exhausting into Quiescent Air. 
N91-24129/9/GAR 154,129 PC A03/MF A01 


NASA-TM-104355 
Modeling of Crack Bridging in a Unidirectional Metal Matrix 


Co q 
N91-24660/3/GAR 157,194 PC A03/MF A01 
NASA-TM-104365 
a of Artificial Neural Networks to Composite Ply 
hanics. 


Micromec! 
N91- 24345/1/GAR 155,946 PC A03/MF A01 
NASA-TM- 104370 
High Temperature Tension-Compression Fatigue Behavior 


of a Tungsten le. 
N91- /0/GAR 155,952 PC A03/MF A01 
NASA-TM- 104373 


Environmental eames of the Space Station Freedom 


Electric Power System 
N91-24225/5/GAR 155,085 PC A02/MF A01 
NASA-TM-104374 


Enh A 
i= prop on F 


157,038 PC A03/MF A01 


t_ Implementa- 
locket Motor Project 
154, 081 PC A07/MF A01 


in Propulsion 
156,107 PC A04/MF A01 





h with High-Speed Inter- 
154,876 PC A03/MF A01 


active Computing. 

N91-24796/5/GAR 
NASA-TM-104377 

Euler Flow Predictions for an Oscillating Cascade Using a 


Resolution Wave-Split Scheme. 


High 
NS1-24107/5/GAR 154,118 PC A03/MF A01 
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NASA-TM-104390 
Pi netic Pr 
N91-24527/4/GA 

NASA-TM-104401 


| of Multihundredwatt Dips for Robotic Space Mis- 


N91-24292/ 1/GAR 154,766 PC A02/MF A01 
NASA-TM-104406 
Comparison of SMAC, PISO, and Iterative Time-Advancing 


Schemes for Unsteady Flows. 
N91-24550/6/GAR 157,079 PC A03/MF A01 


ye neo a 


Pressure Control Analysis of Crepes Gon See 
N91  MsCOIBIGAR ‘A02/MF 2 A01 
NASA-TM-104412 


tore of te Jets with a Confined Subsonic Crossflow. 
‘SA-Supported Experiments and ny 
NO1-24205/4/GAR 154,741 PC A03/MF 


NASA-TM-104413 
ag rosea in Modeling the Pressure Correlation Terms in 
* 157,066 PC A03/MF A01 


liant Orientation. 
157,068 PC A02/MF A01 


Moment Equations. 
N91-24525/8/GAR 
NASA-TM-104414 


of Weibull _—- Parameters from Flexure 


and Spin Tests of Brittle Materials. 
N91-24593/6/GAR 155,851 PC A03/MF A01 
NASA-TM- 104416 


Comparison of Fiber Effects on Polymer Matrix Composite 


ition. 

N91-24361/8/GAR 155,953 PC A03/MF A01 
NASA-TM-104422 

Alpha-Canonical Form Representation of the Open Loop 

Dynamics of the ice Shuttle Main Engine. 

N91-24469/9/GA 157,631 PC A03/MF A01 
NASA-TM-104423 

Fuel-Rich, Catalytic Ri 

N91-24203/2/GAR 
NASA-TM-104429 

In situ Propellant Rocket Engines for MARS Mission Ascent 

Vehicle. 


N91-24305/5/GAR 154,802 PC A02/MF A01 
NASA-TM-104430 
ay sr Hydrogen-Oxygen Rocket Engine Heat Trans- 


NO1-24902/2/GAR 154,799 PC A03/MF A01 
NASA-TM-104432 
a Study of the Direct Contact Condensation on a 


ital Surface 

No124548/0/GAR 157,077 PC A03/MF A01 

NASA-TM- 104436 
ign Strat for the Use of Vortex Generators to 

Manage iniet-Engine Distortion Using Computational Fluid 

Dynamics. 

N91-24131/5/GAR 154,131 PC A03/MF A01 
pe wee ome 

Static Performance Tests of a at y STOVL Ejector. 

NOT 24001 /6/GAR 154,740 PC A03/MF A01 
NASA-TM-104439 


Navier-Stokes Simulation of the Supersonic Combustion 
Flowfield in a Ram Accelerator. 
157,070 PC A03/MF A01 


jeaction ee 
54,742 PC Al ‘A03/MF A01 


N91-24541/5/GAR 
NASA-TM- 104442 
Determination of Alloy Content from Plume Spectral Meas- 
ts. 


urements. 
N91-24341/0/GAR 154,567 PC A03/MF A01 
NASA-TM-104443 
LN2 arn — Size M via Ei ble Diffrac- 
tion T 


NOl-2447077/GAR 157,496 PC A03/MF A01 
NASA-TM-104444 

Ground Testing on the Nonvented Fill Method of Orbital 

Propeliant Transfer: Results of Initial Test Series. 

N91-24547/2/GAR 157,076 PC A03/MF A01 
NASA-TM- 104445 

= gam of Aeroelastic Modes in Mistuned High-Energy 


N91-24659/5/GAR 157,193 PC A03/MF A01 
NASA-TM- 104446 

Parallel Computing Using a Lagrangian Formulation. 

N91-24745/3/GAR 138 104 PC A03/MF AO1 
NASA-TM-104453 

Balancing Reliability and Cost to CHOOSE the Best Power 


Subsystem. 

N91-24952/4/GAR 154,554 PC A02/MF A01 
NASA-TM-104456 

Launch Vehicle Performance Usii 

N91-24304/8/GAR 
NASA-TM- 104462 

Scaling Analysis farted @ to the oe, Code Develop- 

ment and Thermal Energy Flight Experimen’ 

N91-24549/8/GAR 157,078 BC A03/MF A01 
NASA-TM- 104463 


Development of a Post-Test Diagnostic System for Rocket 


Engines. 
N91-24787/4/GAR 154,930 PC A03/MF A01 
NASA-TM-104464 


Increased Heat be nae 4 . pean Leading Edge Due 
to Spanwise Velocity. 
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N91-24359/2/GAR 
NASA-TM-104469 
3-D Navier-Stokes Analysis of Crossing, Glancing Shocks/ 


Turbulent Layer In \ 

N91-24130/7/GA 154,130 PC A03/MF A01 
NASA-TM-104473 

Carbon Monoxide and Oxygen Yam ra Experiments: A 

Demonstration of MARS In situ Propellan 

N91-24303/0/GAR 154,800 "Soc A03/MF A01 
NASA-TM-104484 

be Failure Detection and Recovery by Neural Net- 

No1-24815/3/GAR 154,877 PC A02/MF A01 
NASA-TM- 104735 

Network Interface Unit Design Options Performance Analy- 

sis. 


N91-24792/4/GAR 154,874 PC A03/MF A01 
NASA-TM-104985 


155,951 PC A03/MF A01 


Highlights of 1989. 
NOT -34669/4/GAR 
NASA-TM-105138 


154,389 PC AOS/MF A01 


Quo Vadimus: Coming to Grips with the Information World. 
N91-24951/6/GAR 154,072 PC AOZ/ME A01 
NASA-TP-2888 

Evaluation of Cloud Detection Instruments and Perform- 

ance of Laminar-Flow Leading-Edge Test Articles During 

NASA Leadi vr Plight-Test | —— 

N91-24199/2/GA 154,209 PC A04/MF A01 
NASA-TP-3107 


na none bv Model for the Formation of Metal Nitrate in 


Tetro 

None 4542/3/GAR 157,071 PC A03/MF A01 
NATICK/TR-91/009 

Foodservice Systems for Navy Forces in the 1 

AD-A237 051/8/GAR 156,222 PC AMF A02 
NATICK/TR-91/030 

Traycans: rue vs. Tin-Free Steel. Phase 1 

AD-A236 686/2/GAR 154,729 PC ‘A03/ MF A01 
NATICK/TR-91/031 

— re ene and Consumption of the Current and 

Versions of the T Ration. 
AD-AZIS 559/1/GAR 156,401 PC A09/MF A02 


NCAR/TN-360+STR 
paeee of Stochastic Continuum Equations for Fluid 


91-212498/GAR 154,348 PC A04/MF A01 
NCAT-90-2 
Evaluation of Bituminous Pavements for High Pressure 


Truck Tires. 

PB91-217323/GAR 154,696 PC A12/MF A03 
NCEL-TN-1827 

Analysis of Base Isolation Design Issues for Navy Essential 


AD-A236 703/5/GAR 154,490 PC A09/MF A02 
NCEL-TN-1828 

Underwater Concrete In: ion Equi 

AD-A236 578/1/GAR —_ 155,766 
NCEL-TN-1830 

Literature Review: Computer Aided Assessment Tech- 


niques for Nonpoint Source Discharges. 
AD-A236 347/1/GAR ,670 PC A04/MF A01 


NCEL-TR-932 
Slipmeter for Floor Coati 
AD-A236 636/7/GAR 
NCEL-UG-0015 
RELMO User's Guide. ae 1.0. Relative Motion be- 


tween Ships in Random 

AD-A236 737/3/GAR 156,974 PC A03/MF A01 
NCEL-UG-0016 

a User’s Guide. Version 1.0. Static Analysis of Framed 


es. 

AD ADIs 733/2/GAR 154,491 PC A04/MF A01 
NCEL-UG-0017 

HINCFRAME User’s Guide. Version 1.0. Three-Dimensional 


Frame Analysis for Static Loads. 
AD-A236 735/7/GAR 154,492 PC A03/MF A01 


NCEL-UG-0018 
$6801 User’s Guide. Version 1.0. Static Analysis of Plane 


Frame and Truss Structur 

AD-A236 736/5/GAR 154,493 PC A03/MF A01 
yy sham 

Structural Analysis Code Kit. User’s Guide. 

AD ADS. 738/1/GAR 154,494 
NCEL-UG-0021 


tengo ay >. Beta Version. Prestressed Con- 


ie Beam Analysis. 
AD AZ36 739/9/' a 154,685 PC A03/MF A01 
NCEL-UG-0023 


FIXMOOR User’s Guide. Beta Version. Fixed Mooring Anal- 


ysis. 
AD-A236 734/0/GAR 156,994 PC A04/MF A01 
NEFES/91-15 
Pulpwood Production in the Northeast, 198: 
PB91-216077/GAR 156,583 
NEFES/91-16 
GR-IST: PC — for Evaluating Gang-Rip-First Board 
Cut-Up Procedures 


nt. 
PC A05/MF A01 


156,411 PC A03/MF A01 


“PC A05/MF A01 


PC A03/MF A01 


PB91-212381/GAR 
NEI-DK-522 

Rapport om elvaerkernes vindkraftudbygning. (Report on 

the electricity companies supplementary use of wind 


pene. 
91792967/GAR 
NEI-DK-534 


Beregning af raastof-, energiforbrug =! miljoebelastning ved 
fremstilli bortskaffelse af las-, blik- og polypropylen- 
setennelne. (Calcula 9 terial 


tion of raw mai con- 
pn omg erp omee 


156,077 PC A03/MF A01 
156,290 PC A0S/MF A01 


exposure in relation to pro- 
and disposal of glass, sheet metal and polypropyl- 
ene plastic packing). 
DE91 792968 /GAR 155,544 PC A03/MF A01 
ae 


(Transport coordination). 
id 157,694 PC A04/MF AO1 


best 792969/ GAR 
NEI-DK-536 
pesca ag demonstrationscentre i Portugal. Afsluttende 
ry oo af projekt. (Development and demonstra- 
ton cater in Porta Final report. 2. phase of the 
1792970/GAR 155,291 PC A04/MF A01 
NEI-DK-537 
Sol til gulwwarme paa adressen Nihoejeve| 38, Oester 
Hornum, 9530 Stoevring. (Solar energy for the floor heating 
at the address Nihoejevej 38, Oester Hornum, 9530 Stoevr- 


061792071 /GAR 155,338 PC A05/MF A01 
NEI-DK-540 

Regionalt fremstoed for solvarme i Frederiksborg amt. (Re- 

gional promotion of solar heating in the Frederiksborg 

best 792963/GAR 155,337 PC A04/MF A01 
NEI-DK-541 


Erfaringer med danske andre europaeiske 


naturgas- 

drevne gasmotoraniaeg. can iences p. and 
gas ine systems). 

150762 PC A04/MF A01 


other European natural 
DE91792973/GAR 


NEI-DK-542 
Fjernelse af hydrogensulfid fra biogas. ae af jern- 
pam eng }. sagen sn of “+. yeehe lfides from biogas. 
Oee17920. B1780075/GAR "155,231 PC A03/MF A01 
NEI-DK-543 
Tilstandsvurdering af vindmoeller. Foru 
uation of the state of wind turbines. Pilot 
DE91792979/GAR 155,292 
NEI-DK-544 
Models and methods for optimization of district heating sys- 
and identification 


tems. Part 1. Models 
DE91792982/GAR 155,262 PC A10/MF A02 
NEI-DK-545 


Maaling af metaller i dansk (M of 
heavy metals content of Danish raul 
DE91 71792988/GAR A03/MF A01 


NEI-DK-546 
Smaa gasturbiners tekniska nivaa och utvecklingsriktningar. 
fr Fecha level and lines of development of small gas tur- 
DE91792990/GAR 155,264 PC AOS5/MF A01 
NEH-DK-647 


. (Eval- 
PC A04/MF AO1 








med naturgas. (Energy produc- 


tion costs 0 yo gas culation 
DE91792991/GAR 155,077 PC AO7/MF A01 
NEI-DK-549 


Adaptiv overvaagning af luftkvalitet. (Adaptive monitoring of 


air quali 
DES1792993/GAR 155,390 PC A12/MF A02 
oe 


skoeli 
beet oa ‘AR 


NEI-DK-55: 


Profile ~e the Danish offshore industry. 
DE91792996/GAR 156,685 


NEI-DK-554 
Miljoekrav til [a °g gasturbiner - Kan de over- 
hoides (Can the Demands Impose on Gas Motors and Tur- 
Ng in Relation to Environmental Protection Be Lived Up 
DE91793005/GAR 155,392 PC A03/MF A01 
NEI-DK-555 
Small marketed hot water solar heating systems using low 
tion. 


flow operation. 

DE91793006/GAR 155,265 PC A03/MF A01 
NEI-DK-556 

Samfundsoekonomien i arr (Social econom- 


ics and the natural gas project 
DES! 793009/GAR 155,117 PC A03/MF A01 
NEI-DK-563 
Stabil isotop geokemi i 
mark. Afsluttende rapport. (S 
source rock types, oil and gas in 


r ). 
£91793010/GAR 


NEI-DK-564 


a gas cooling). 
"955,991 PC A03/MF A01 


PC A03/MF A01 


aS olie -* = i Dan- 
mt (Stehe 80) hemistry in 
Cad ong Concluding 
156,601 PC A05/MF A01 


Electrochemical deposition and dissolution of aluminum in 
NachAlcitsub 3) melts. 





NTIS ORDER/REPORT NUMBER INDEX 


DE91793014/GAR 
NEI-DK-565 


154,655 PC A09/MF A01 


f stoffi Ss) 
af skadelige SOO cate | tac. Cpe 


for elimina‘ hag 9 
DE91793015/GAR seas 288 A07/MF A01 
NEI-DK-566 
Optimering 
for fueling with coal fi 


af lav-NOx-teknikker for cee a cer ( 
niques hay 
PC A09/MF A01 


zation of low NOx tech 

DE91793016/GAR 155, 
NHRC-90-25 

a for Underwater Performance Assessment Battery 


AD ASE 579/9/GAR 
IAR-90-32 


156,993 PC A03/MF A01 
N 


Program Plans for Aviation Safety Research. 
N91-24157/0/GAR 157,705 PC A04/MF A01 


NIAR-91-3 
Kansas Aviation Review. 
N91-24087/9/GAR 
NIAR-91-6-PT- 1 


VY of 2? Terminated —. (ATS) 
Resin. Part Cterization of the Resi 
N91 4424/4/GAR 155,973 PC ‘A03/MF A01 
NIAR-91-7-PT-2 


ition of Acetylene Terminated Sulfone (ATS) 

Resin. 3 is of the Resin. 

N91-24425/1/GAR 155,974 PC A03/MF A01 
NIPER-495 

Thermal numerical simulator for laboratory evaluation of 

steamflood oil recovery. 

DE91002238/GAR 156,670 PC A08/MF A01 
NIPER-502 

pg oe an of sweep efficiency and mobility control in 

Beo1002256/GAR 156,667 PC A03/MF A01 
NIPER-510 

Modeling of surfactant transport and adsorption in porous 

DE91002230/GAR 156,668 PC A03/MF A01 
NIPER-520 


154,152 PC A03/MF A01 


9-methyicarbazole and 


properties of 
1,2,3,4-te 9-1 le. 
155,150 PC A04/MF A01 


DE91002235/GAR 
NIST/GCR-91/591 
Estimated Impact of the Center for Fire Research Program 


on Costs of Fire. 

PB91-217422/GAR 154,512 PC A0S/MF A01 
NIST/GCR-91/592 

He Pass at Computing the Cost of Fire Safety in a 


lodern 4 
PB91-216796/GAR 157,523 PC A04/MF A01 
NIST/SP-250/36 
= Measurement Services: Calibration Service for Cur- 
Transformers. 


PBO1.216770/GAR 155,086 PC A04/MF A01 
NIST/SP-305-SUPPL-22 
Publications of yf National Institute of Standards and 


Technology, 1990 

PB91-216531/GAR 154,101 PC A20/MF A04 
NIST/SP-813 

Proceedings of the International Conference on Liquid 

Atomization and Spray Systems (5th). Held in Gaithersburg, 


MD. on July 15-18, 1 
PB91-216838/GAR 154,719 PC A99/MF E08 
NIST/SW/DK-91/013 
Building Life Cycle Cost Computer Program, Version 3.2 
(for Microcomputers). 
PB91-507970/GAR 155,320 CP DO02 


NIST-TR-3 
eee Assessment of Optical Properties of CVD Diamond 


Film: 
AD-A236 746/4/GAR 157,090 PC A02/MF A01 
NISTIR-4495 


Evidence for Surface alpha Particle Clusters in 

(nat)AG(197)Au —_ the (e,alpha) Reaction. 

PB91-216812/GAR 157,507 PC A04/MF A01 
NISTIR-4582 


Building and Fire Research Project Summaries, 1 
PB91-216788/GAR 154,488 PC ‘n08/ MF A02 


NISTIR-4587 
Interaction of an Isolated ae Spray and a Two-Layer 


Compartment Fire Environme: 
PB91-216804/GAR 154,718 PC A03/MF A01 
yy resco 


ns of the by ne Global a a Ratio 
) the G Rate and 
of Combustion in Two-Layer Fire 

Envi its: Methane and Hexanes. 
BBO 12 16689/GAR 154,487 PC A0S/MF A01 


NISTIR-4591 
Material Flammability Test Assessment for Space Station 


Freedom. 
PB91-216606/GAR 157,636 PC A05/MF A01 
NISTIR-4595 


Descri em ¢ 
Small Model Robot ioe Project. 
PB91- 316048/0AR 154,486 








ion System for the 
PC A04/MF A01 


NISTIR-4604 

Direct ital Control Based Building Automation System 

PB91-216614/GAR 154,479 PC A03/MF A01 
NISTIR-4605 

Variable Air Volume System ome Guide. 

PB91-216655/GAR 54,474 PC A03/MF A01 
NISTIR-4606 

Serene nnen  Cbeet Cis Caneel nee Ping 


PBST 216697 GAR 154,480 PC A04/MF A01 
NISTIR-4608 

Electronic Data | gi he ly S) 

PB91-216622/GAR 154, PC AB3/ IF AO1 

Real-Time Model-Based Tracking Combining Spatial and 


NISTIR-4610 
T 
154,951 PC A03/MF A01 





‘emporal Feat 
PB91-216630/GAR 
NISTIR-4611 
Compation Assessment Workshop on Electromagnetic 


PB91- PBOT 182080/GAR 154,851 PC A06/MF A02 
NISTIR-4612 
STEP Translator. 
PB91-216663/GAR 
NISTIR-4614 
oo B Seeety Label for GOSIP: An Invitational Work- 


shop. Held on April 9-10, 1991. 
PB91-216671/GAR 154,970 PC A07/MF A02 
NISTIR-4615 


— Vectorized Software for Bessel Function Evalua- 


PBO1-216598/GAR 154,933 PC A03/MF A01 
NISTIR-4616 

Building Tec! Publications 1986-198: 

PBOT 2 16820/ GA 154,511 Pc A08/MF A02 
NISTIR-4622 


155,810 PC A03/MF A01 


Generation of Smooth Trajectories without Plannii 
PB91.217414/GAR 155,831 PC AOS TMF A01 


NLM/LO-91/01 
National Library of Medicine Recommended Formats for 


Bibliographic Citation. 

PB91-182030/GAR 156,317 PC E07/MF E01 

NLR-MP-87044-U 
Two Complementary 
Flow about Oscillating 
PB91-217554/GAR 


NLR-MP-88025-U 

Sensor for High-Quality Two-Phase Flow 

PB91-2175217/GAR 157,637 PC A03/MF A01 
NLR-MP-88034-U 

MRVS: A My a for Measuring, Recording and Processing 


Flight Tes! 

PBO1-217530/GAR 154,226 PC A03/MF A01 
NLR-MP-88038-U 

Measurement of Linear and Angular Displacements in Pro- 

— Aircraft: Instrumentation, Calibration and Operational 


racy. 
PROT 277547/GAR 154,227 PC A03/MF A01 
NLR-MP-88046-U 


Datacommunicatie: Standaerdproduiten of Eigen Ontwik- 
keli —_ Cc Products or Local 


Devel nt). 

PB91 217562/GAR PC A03/MF A01 
NLR-MP-88048-U 

Application of the PROMISE Package for Simulation of Dis- 


crete Systems. 
PB91-217570/GAR 154,972 PC A02/MF A01 
NLR-MP-88050-U 


pone vay Fatigue Crack Arrest in Aluminium Alloys. (Sym- 


posium Paper). 
PB91-217588/GAR 156,053 PC A03/MF A01 
NLR-MP-88053-U 


Flight Testing in the Netherlands: An Overview. 
PB91-217596/GAR 154,221 PC (A03/MF A01 


NLR-MP-88054-U 


European Collaborative Investi 
sional Turbulent Shear Layers o' 
Peat. -217604/GAR 


NLR-MP-88056-U 
Bayesian Multi-Sensor Tracking for Advanced Air-Traffic 


Control Systems. 
PB91-217612/GAR 157,680 PC A03/MF A01 
NLR-MP-88059-U 


Development of a Sensor for —o- Two-Phase Flow. 
PB91-217620/GAR 57,638 PC A03/MF A01 


NLR-MP-88064-U 
ARTEMIS Environmental Monitoring of the African Conti- 


nent: First Results. 
PB91-217638/GAR 154,367 PC A03/MF A01 
NLR-MP-88065-U 


ARTEMIS System Overview and Presentation of ARTEMIS 


Products. 
PB91-217646/GAR 154,368 PC A03/MF A01 
NLR-MP-88071-U 
Fuzzy Logic and the Generalized Mudus Ponens (Journal 
Article). 


roaches to Transonic Potential 
154,147 PC A03/MF A01 





154,971 


ition of Wing Three-Dimen- 


aS 
isa1ge Pe PCY ‘A03/MF AO1 


NOARL-TN-82 


PB91-217653/GAR 
NMRI-90-149 
— of Human Volunteer Sera to Candidate ‘Plasmodi- 
um falciparum’ Protein Vaccines in the In- 
por meade Sporozoite Invasion Assay of Human Hepatoma 
AD-A236 668/0 156,202 Not available NTIS 
NMRI-91-15 


156,117 PC A03/MF A01 


and Hydration Guidelines for Diving to 

Depths to 150 q 

AD-A236 519/5/GAR 156,301 PC A03/MF A01 
NMRI-91-16 

Retroviral Transformation 

thelial Celis: 

al Cell 

AD-A236 427/1 
NMRI-91-26 

Computer-Based Techniques for Collection of Pulmonary 

Function V; during Rest and Exercise. 

AD-A236 482/6/GAR 156,235 PC AOS/MF A01 
NOAA-DR-ERL-CMDL-8 


Second Front Range Lidar, Aircraft, and Balloon Experi- 


ment. 
PB91-205567/GAR 154,386 PC A07/MF A02 
NOAA-NWS-WRCP-57-REV 


of Cerebral Microvascular Endo- 
Like and Microvascular Endotheli- 


156,176 Not available NTIS 


Wai 

PB91-218180. 
NOAA-TM-NMFS-F/NEC-81 
Status of the Fishery Resources Off the Northeastern 


United States for 1990. 
154,312 PC A07/MF A02 


154,369 PC A03/MF A01 


PB91-213785/GAR 
NOAA-TM-NMFS-F/NWC-201 


Status Review for Snake River Fall Chinook Salmon. 
PB91-218222/GAR 154,315 PC AOS/MF AO1 


/AA-TM-NMFS-SEFC-259-REV 
General Information about Sea Turtle Research at the 
NMFS Galveston Laboratory (Revised). 
PB91-216093/GAR 156,957 PC A03/MF A01 
pa at 
pry sar of NMFS Galveston Publications 
and Reports on Bon oon 1978-1991. 
PB91-216101/GAR 156,958 PC A03/MF A01 
NOAA-TM-NMFS-SEFC-281 


Executive ae of the 1990 Texas Closure. 
PB91-216119/ 154,313 PC A03/MF A01 
NOARL-JA-221-063-90 


Resonance Scattering from 

of —_— Aspect Ratios and Its 

ADA296 785/2 
NOARL-JA-221-068-90 

Acoustic Resonance Spectroscopy for Elastic bey of 

— Aspect Ratios, and the Level Crossing Phenome- 

AD-A236 793/6 157,035 Not available NTIS 
NOARL-JA-321-020-90 

Comparative Study of Two Recent E 

rithms Designed to Process 


eee a im 


157,034 Not available NTIS 


Detection Algo- 
lace Temperature 
Fields. 
AD-A236 783/7 156,988 Not available NTIS 
NOARL-JA-322-047-90 

Studies of the Arctic Ice Cover and Upper Ocean with a 

Coupled | 1 

AD-A236 747/2 156,987 Not available NTIS 
NOARL-JA-333-024-90 

Impact of Biofouling on the Electrochemical Behavi of 


304 Stainless Steel in Natural Seawater. 
156,023 Not available NTIS 





Geological Interpretations Based on Deep-Tow Single 

Yn and Multichannel Seismic Data from the Bermuda 

AD A236 784/5 156,982 Not available NTIS 
NOARL-PR-90-042-361 


* 156,989 Not available NTIS 


Winds from the SSM/I Versus Numerical Mode! Output: A 


Forecaster’s P 
AD-A236 748/0 154,344 Not available NTIS 
NOARL-PR-90-05 1-244 


BS Seek Fae oo Ge Hage 6 Se Gute 


RO Azse 567/4 154,980 Not available NTIS 
NOARL-PR-90-086-333 
eae te for Corrosion Processes induced 


Mineralogical 
by Sulfate Reducing Bact 
AD-A236 568/2 155,964 Not available NTIS 


NOARL-PR-91-003-431 
NEONS Environmental Database: Recent Developments. 
AD-A236 477/6/GAR 154,388 PC A01/MF A01 
NOARL-TN-82 


Atlas. 
154,350 PC A04/MF A01 


OR-81 


CEAREX/Haakon Mosby Me’ 
AD-A236 752/2/GAR 


October 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


NOARL-TN-120 


Introduction of Special Sensor Microwave Imai woe f (SSM/1) 
Data into the ANDES Acoustic Ambient Noise 
AD-A236 786/0/GAR 156,963 PC AOS/ ME A01 


NOARL-TN-122 
AXBT Measurements in the iceland-Faeroe Frontal Zone, 


June 1989. 
AD-A236 751/4/GAR 156,968 PC A06/MF A01 
NOARL-TN-125 

Residual Total Field Magnetic Anomaly Map of NOARL’s 


Observatory. 

AD-A236 750/6/GAR 156,585 PC A03/MF A01 
NOARL-91-019-351 

Back Propagation a. Networks for Bathymetry Model- 


ph —" Multispectral 
AD-A236 731/6/GAR 156,967 PC A02/MF A01 
NOBS-CIRC-177 


High Frequency Spectral Analysis of Very Noisy Stochastic 
Processes and its Application to ERP Series Determined by 


VLBI and SLR. 
XD-A236 987/4/GAR 156,586 PC A03/MF A01 
NOSC-TD-2087 


PCVLF User's Guide. 

AD-A236 562/5/GAR 
NOSC-TR-1405 

eS of Discrete irregularly Spaced Data with Differentia- 

inctions: oa to Ray Tracing in the lonosphere. 

AD- A296 770/4/ 154,340 PC A03/MF A01 


NPRDC-AP-91-14 


Command History for 1990. 
AD-A236 592/2/GAR 


NPRDC-TN-91-11 
Troubleshooting Assessment and Enhancement (TAE) Pro- 
ram: Theoretical, Methodological, Test and Evaluation 
AD-A236 401/6/GAR 156,367 PC A05/MF A01 
NPRDC-TN-91-12 
bee ar ag 


155,059 PC A04/MF A01 


156,406 PC A04/MF A01 


Assessment and Enhancement (TAE) Pro- 
ram: Design, elopment, and Administration. Volume 1 
D-A236 411/5/GAR 156,368 PC A08/MF A01 


NPRDC-TN-91-14 
Cost/Benefit Analysis of Marine Corps Range Scheduling 


Systems. 
AD-A236 647/4/GAR 156,412 PC A04/MF A01 
NPS-AS-9 1-008 
Limitations of Strategic Manag tin B 
of the Department of Defense. 
AD-A236 803/3/GAR 
NPS-AS-91-010 


Dimensional Analysis in Mathematical Modeling Systems: A 


Simple Numerical Method. 
AD-A236 904/9/GAR 156,098 PC A03/MF A01 
NPS-AS-91-011 
pe Detection of Naming Conflicts in Schema Inte- 
iments with Quiddities. 
Gres 814/0/GAR 154,904 PC A03/MF A01 
NPS-MA-91-010 


Comment on the Derivation of the Langmuir Isotherm for 


the Adsorption Kinetics. 
AD-A236 709/2/GAR 154,609 PC A03/MF A01 
NPS-MA-91-012 


_ moet in the aa romans” Plane. 
D-A236 710/0/GAR 156,096 PC A03/MF A01 





: The Case 
156,539 PC A0S/MF A01 


ieatipesanen 


America Promises to Come Back: A New National Strategy. 
AD-A236 620/1/GAR 156,484 PC A09/MF A01 


NPSOR-91-13 


Technique for Assessing Short Baseline a Tilt Errors. 
AD-A236 903/1/GAR 154,982 A03/MF A01 


NPSOR-91-15 
Instability of Instabili 
AD-A236 902/3/GA\ 


NRD-31 


Changes in Alcohol-involved Fatal Crashes Associated with 
Tougher State Alcohol Legislation. 
PB91-213462/GAR 157,703 PC A03/MF A01 


NRL-MR-6831 


Recent Advanced in Free Electron Laser Th 
AD-A236 826/4/GAR 157,092 


NRL-9327 


Powe iy res — Analysis for a Space-Based Radar. 
AD-A236 644/1 154,996 PC A03/MF ‘A041 


NSF/ENG-88041 
Experimental Evaluation of Seismic Isolation of Medium- 


Rise Structures on to Uplift. 
PB91-217950/GAR 154,507 PC A09/MF A01 


NSF/ENG-88043 


DRAIN-2DX User Guide. 
PB91-212530/GAR 


NSF/ENG-88044 


Theoretical and Experimental Studies of Cylindrical Water 
Tanks in Base Isolated Structures. 
PB91-217976/GAR 154,508 PC AOS/MF A01 


NSF/ENG-88045 


Analysis of Near-Source Waves: Separation of Wave Types 
Using Strong Motion Array Recordings. 


OR-82 VOL. 91, No. 20 


(Theorems). 
156,132 PC A04/MF A01 


PC A03/MF A01 


154,503 PC A12/MF A03 


PB91-212621/GAR 
NSF/ENG-88049 

Implications of Recorded Earthquake Ground Motions on 

Seismic ror of we Structures. 

PB91-212548/GAR 154,504 PC A06/MF A02 
NSF/ENG-88050 

ae Study of the Behavior of Dual Steel Systems. 

in Cooperative Earthquake Research Program. 

PB91 212712/GAR 154,505 PC A16/MF A03 
NSF/ENG-88054 

Steel Beam-Column Joints in Seismic Moment Resisting 


Frames. 

PB91-217984/GAR 154,509 PC A20/MF A04 
NSF/ENG-88055 

Base Isolation in Japan, 1988. 

PB91-212449/GAR 
NSF/ENG-89024 

Chile Earthquake, 1985: An Evaluation of Structural Re- 

—— for zeae Wall Build: mor 

'B91-218008/GAR 154,510 PC A14/MF A03 

NTSB/REC-91/05 


Transportation Safety Speen Adopted during 


the Month of a, 1991 
PB91-916605/GAR 157,710 PC A03/MF A01 
NUREG/CR-2000-V 10-N5/GAR 


Licensee Event Report (LER) Compilation for Month of May 
1991. 
NUREG/CR-2000-V10-N5/GAR 


155,002 PC A08/MF A02 


154,502 PC AO5/MF A02 


156,921 

PC A05/MF A01 
NUREG/CR-5688/GAR 

Mechanical Characterization of Densely Welded Apache 


Py? Tuff. 
NUREG/CR-5688/GAR 156,646 PC A07/MF A02 
NUREG/CR-5737/GAR 


Hydrogeclogic Performance Assessment Analysis of the 
Commercial ~ satay aed — Waste Disposal Facility 


Near West Valley, Ni 
NU! REG/CR. S7at/GAR 156,890 PC A06/MF A02 
NUREG/CR-5749/GAR 
Tectonic Def R led in Baldcyp 
Reelfoot Lake, Tennessee. 
NUREG/CR-5749/GAR 
NUREG-0304-V16-N1/GAR 
Regulatory and Technical Reports (Abstract Index Journal). 
Compilation for First Quarter 1991, January-March. 
NUREG-0304-V16-N1/GAR 156,922 
PC A03/MF A01 





ss Trees at 


156,647 PC A03/MF A01 


NUREG-0540-V13-N4/GAR 
Title List of Documents Made Publicly Available, April 1-30, 


1991. 
NUREG-0540-V13-N4/GAR 


NUREG-0750-V33-IND1/GAR 


a to Nuclear Regulatory Commission Issuances, Jan- 
-March 1991. 
NU EG-0750-V33-IND1/GAR 


156,924 
PC A03/MF A01 


NUREG-0750-V33-N4/GAR 


Nuclear Regulatory Commission issuances, April 1991. 
NUREG-0750-V33-N4/GAR 


NUREG-1407F/GAR 


Procedural and Submittal Guidance for the Individual Plant 
Examination of External Events (IPEEE) for Severe Acci- 


dent Me pyre? Final Report. 

NUREG-1407F/GAR 156,926 PC AO5/MF A01 
NUSC-TM-89-1250 

Null-Steering Performance Degradation Due to Sensor Ele- 

ment Position Measurement Errors. 

AD-A236 566/6/GAR 154,979 PC A03/MF A01 
NWPO-EV-003-89 


Soil survey of Yucca Mountain study area, Nye County, 


Nevada. 
DE91014312/GAR 155,487 PC A04/MF A01 
OAL91-1 
Differential Collision Cross-Sections for Atomic Oxyge 
N91-24847/6/GAR 157,498 PC A07/M 
OCS/MMS-91/0035 
Outer Continental Shelf Environmental Assessment Pro- 
ram. Final Reports of Principal Investigators. Volume 73. 
B91-204917/GAR 156,991 PC A20/MF A04 
OERR-9200.6-02 
Superfund Docket Operations Manual for Rulemaking Ac- 


tivities 
155,618 PC A04/MF A01 


MF A01 


PB91-921349/GAR 
OERR-9295.2-04 

EPA/U.S. Army Corps of Engineers Payment Process, 

Direct Cite/Revised Reimbursement Methods. 

PB91-921347/GAR 155,616 PC A02/MF A01 
OERR-9360.8-02 

Oil Spill Prevention, Control, and Countermeasures Pro- 


ram. Task Force Report. 
B91-213868/GAR 155,698 PC A06/MF A02 

OERR-9360.8-03 

Exxon Vaidez Oil Spill. A Report to the President. 

PB91-213819/GAR 155,697 PC A04/MF A01 
ONERA-RSF-21/4365-AY 

Turbine de Bout d’Aile: Analyse des Resultats des Son- 

dages a S2MA du Tourbillon Marginal de |’A320 (Wing Tip 


156,923 
PC A21/MF A03 


156,925 
PC A04/MF A01 


Turbine: Analysis of Probe Results on the A320’s Tip 

Vortex in the S2MA (Wind Tunnel)). 

PB91-216937/GAR 154,142 PC E05/MF E05 
ONERA-RSF-44/1147-AY 

Etude au Tunnel Hydrodynamique de |’Eclatement d’un 

Tourbillon Marginal dans le Champ de Pression d’un Profil 

d’Aile A. drodynamic Tunnel Study of = Vortex Break- 

the Pressure Field of an Airfoil Profile). 

PBO1-216978/GAR 145 PC E05/MF E05 

ONERA-RT-6/3654-RY006R 


Controle Optimal pa Large Bande de Frequence. Applica- 
tion au Controle Acoustique par Technique Piezoelectrique 
Cues Control Using Broad Frequency Bands. Application 


iezoelectric Acoustic Control). 
pet .216904/GAR 157,041 PC E06/MF E06 


ONR-C-7 


Asymptotic Distribution of the Likelihood Ratio Test That a 
Mixture of Two Binomials is a Single Binomial. 
AD-A236 714/2/GAR 156,181 PC A03/MF A01 


ONRDNA4 


lsolation, Cloning and Expression of the Genes for Microbi- 
al Polyurethane Begracation 
AD-A236 699/5/GAR 156,209 PC A03/MF A01 


ORNL/ATD-12 
- alapatan phosphors for remote thermographic applica- 


DE91011082/GAR 154,630 PC A03/MF A01 
ORNL/ATD-42 


Composite heat damage spectroscopic analysis. Part 1, 
Mechanical testing of IM6/301-6 laminates: Part 2, Laser- 
imped fluorescence spectroscopic studies on IM6/3501-6 
laminates: Part 3, Diffuse reflectance infrared fourier trans- 
form spectroscopic studies on IM6/3501-6 laminates. 
DE91013025/GAR 155,942 PC A0S/MF A01 


ORNL/ATD-50 
Development of sensors for ceramic components in ad- 


vanced propulsion systems. 
DE91011215/GAR 155,858 PC A03/MF A01 
ORNL/CON-303 


National fuel end-use efficiency field test: Energy savings 
and performance of an improved energy conservation 


measure selection technique. 
DE91013002/GAR 155,306 PC Ai0/MF A02 


ORNL/CON-304 
Exploratory investigation of energy use metering and data 
analysis methods for multifamily buildings in the Pacific 
Northwest. 
DE91012632/GAR 155,093 PC A03/MF A01 
ORNL/CON-322 
Conservation and Renewable Energy Program. Bibliogra- 


phy. 1991 Edition. 
91013136/GAR 155,348 PC A08/MF A01 
ORNL/ER-0313/9 


Fusion reactor materials — progress report for 


period ending September 30, i 

DE91012984/GAR 155,879 PC A15/MF A02 
ORNL/FTR-3379 

Welding under extreme conditions. Foreign trip report, 

August 29, 1989-September 14, 1989. 

DE90001497/GAR 158,782 PC A03/MF A01 
ORNL/FTR-3418 


Geometrical structural properties in the selv 
surfaces of random alloys. Foreign trip report, 
tember 30, 1989. 
DE90001494/GAR 
ORNL/FTR-3902 


Development and evaluation of new instrumentation in 
field-emission electron microscopy. Foreign trip report, April 


2, 1991-April 12, 1991 
155,864 PC A03/MF A01 


le region of 
uly 21-Sep- 


156,068 PC A03/MF A01 


DE91012212/GAR 
ORNL/M-1312 
Technologies available from Martin Marietta Energy Sys- 


tems, Inc. 

DE91013027/GAR 154,094 PC A03/MF A01 
ORNL/M-1389 

Fusion reactor materials aa progress report for 


period ending September 30, 1 
BE9o101 2984/GAR 155,879 PC A15/MF A02 
ORNL/M-1423 
Criticality reference benchmark calculations for burnup 


credit using spent fuel isotopics. 
DE91013206/GAR 156,840 PC A04/MF A01 


ORNL/M-1426 
Biological (molecular and cellular) markers of toxicity. Serni- 
annual technical progress report No. 5, October 1, 1990- 


March 30, 1991. 
DE91013546/GAR 155,421 PC A04/MF A01 
ORNL/NSIC-200-VOL-10-NO-5 
Licensee Event Report (LER) Compilation for Month of May 
1991. 
NUREG/CR-2000-V10-N5/GAR 156,921 
PC A05/MF A01 
ORNL/RE-23-NO.3 


Oak Ridge National 
Number 3, 1990. 
DE91012098/GAR 


Laboratory Review. Volume 23, 
156,088 PC A0S/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


ORNL/RE-23-NO.4 
oe Ridge National Laboratory Review. Volume 23, No. 4, 


DE91012901/GAR 155,722 PC A05S/MF A01 
ORNL/SUB-83-43374/2 

pres of a nominal nuclear electromagnetic pulse on 
power systems. Phase 3 final report. 

DE91012991 /GAR 156,810 PC A06/MF A01 
ORNL/SUB-87-SB064/1 

Development of ice self-release mechanisms. Final ae 

DE90000980/GAR 155,267 PC A03/MF A01 
ORNL/SUB-88-07685/01 

Aqueous corrosion characteristics corrosion-related 

or su tibilities of rota ayALtype iron aluminides. 

DE91013028/GAR 155,966 PC A03/MF A01 
ORNL/TM-10576 


Evaluation of alternative flow sheets for upgrade of the 
ss Waste Treatment Plant. 
156,875 PC A06/MF A01 


Proce: 
DE91012995/ GAR 
ORNL/TM-11211 
LS emy Program. + nd ng 1 envi- 
‘eport for Tooele Army Depot, T 


Chemical Stockpile 
ronmental r 

DE91013003/GAR 155,527 PC. Ade / ME A01 
ORNL/TM-11397 


Models for heat transport through assemblies of uniform-di- 


ameter hollow spheres. 
DE91012998/GAR 155,880 PC A07/MF A01 
ORNL/TM-11541 


Wallboard with latent heat storage for passive solar appli- 


cations. 

DE91012631/GAR 155,328 PC A04/MF A01 
ORNL/TM-11623 

Characteristics of edge plasma turbulence on the ATF tor- 


satron. 

DE91012981/GAR 157,119 PC A03/MF A01 
ORNL/TM-11629 

Steady-state and transient tests using the unguarded thin- 
oe ne apparatus (thermophysical properties of building ma- 


terials) 
DE91012992/GAR 154,481 PC A05S/MF A01 
ORNL/TM-11654 
Development of an in-line grout meter for improved quality 
control: Jan 1990 progress report. 
DE91012999/GAR 155,525 PC A04/MF A01 
ORNL/TM-11673 


Environmental impacts on increased hydorelectric develop- 


ment at existing dams. 

DE91013135/GAR 155,727 PC A04/MF A01 
ORNL/TM-11699 

Bayesian design and analysis of computer experiments: 

Use of derivatives in surface prediction. 

DE91013147/GAR 154,965 PC A03/MF A01 
ORNL/TM-11722 

Perturbed environment assessments for space vehicles. 

DE91012630/GAR 156,807 PC A03/MF A01 
ORNL/TM-11737 


Z(sub eff) measurements in ATF using visible bremsstrah- 


lung. 

DE91012980/GAR 157,118 PC A03/MF A01 
ORNL/TM-11755 

Nuclear Medicine — progress report for quarter 


ending December 31 
DE91013461/GAR 156,170 PC A03/MF A01 
ORNL/TM-11762 


Multilevel resonance analysis of (sup 59)Co neutron trans- 


mission measurements. 
DE91012135/GAR 157,221 PC A03/MF A01 
ORNL/TM-11770 


Stability of explosives in environmental water and soil sam- 


ples. 
DE91012996/GAR 155,724 PC A0S/MF A01 
ORNL/TM-11777 


Analysis of the Fall-1989 two-meter box test bed experi- 
ments performed at the Army Pulse Radiation Facility 


(APRF). 

DE91013146/GAR 157,023 PC A08/MF A01 
ORNL/TM-11790 

ae of the Intel iPSC/860 and Ncube 6400 hyper- 


5£51012970/GAR 154,865 PC A03/MF A01 
ORNL/TM-11791 
Biomass energy development in Yunnan Province, China: 


Preliminary evaluation. 
DE91013545/GAR 155,219 PC A03/MF A01 
ORNL/TM-11793 


Evaluation of 1985-1986 corrective actions at ORNL liquid 


waste disposal trench 7. 

DE91013001/GAR 155,678 PC A08/MF A01 
ORNL/TM-11796 

Properties of large heats of Fe3Al-based all 

DE91013268/GAR 155,999 
ORNL/TM-11805 


Maintenance Management Department annual work plan, 
FY 1991. 
DE91012857/GAR 156,909 PC A03/MF A01 


ORNL/TM-11807 
Bulk Shielding Facility semiannual report July-December 
1990. 


Be i A03/MF A01 


DE91013056/GAR 
ORNL/TM-11810 


Proposal for continued basic research in intelli 
chines at the Center for Engineering Systems 
Research: Fiscal — 1992-1996 

DE91012997/GAI 


ORNL/TM-11821 
dam ,~ my eens Department. Annual 


CY 1890 
155,526 PC A0S/MF A01 


156,913 PC A03/MF A01 


it ma- 
dvanced 


9955, 829 PC A07/MF A01 


operati 

DE9101 /GAR 
ORNL/TM-11827 

Excess heat luction in composite superconductors 


prod 

during current redistri 

DE91013547/GAR 157,421 PC A03/MF AO1 
ORNL/TM-11840 


DNA Radiation Environments Program: Fall 1989 2-meter 


box experiments and analysis. 
DE91011777/GAR 157,209 PC A04/MF A01 
ORNL/TR-89/34 


— of thermal and hydraulic phenomena accompanying 
a rapid power excursion on a heating channel. 
DE89017591/GAR 156,854 PC A10/MF A02 


ORNL-6575 
System Reconfiguration Analysis Program (SYSRAP): 


User’s manual. 
DE91012994/GAR 155,081 PC A06/MF A01 
ORNL-6645 


Pollutant Assessments Group Procedures Manual. 
DE91013188/GAR 155,534 PC A25/MF A04 


ORNL-6658/R3 


Environmental ad Update Table, April 1991. 
DE91012993/GA 155,723 PC A06/MF A01 


ORNL-6660 
Physics Division progress report for period ending Septem- 


ber 30, 1990. 

DE91012983/GAR 157,333 PC A12/MF A02 
ORNL-6664 

Solid State Division progress report for period ending Sep- 


tember 30, 1990. 

DE91012982/GAR 157,332 PC A12/MF A02 
ORSA-0001 

Estimating probability of nuclear weapon proliferation. 

Volume 1, A comprehensive assessment method. 

DE91012705/GAR 156,808 PC A03/MF A01 
ORSA-0002 

Estimating probability of nuclear weapon proliferation. 

Volume 2, techi base considerations. 

DE91012706/GAR 156,809 PC A03/MF A01 


OSWER DIRECTIVE-9010.00 


Assurance of Hazardous Waste Coat, 
State Officials. Assistance in Fulfilling the 


CERCLA 104(c)(9). 
PB91-214171/GAR 155,583 PC A0S/MF A01 
OSWER DIRECTIVE-9200.3-02 


ag Strategy for Reauthorized Superfund: Short 
Term Priorities for Action. 
PB91-215004/GAR PC A03/MF A01 


OSWER DIRECTIVE-9200.3-03 
FY 1987 Superfund Compreh 
PB91-214262/GAR 

OSWER DIRECTIVE-9200.3-09 


Establishing a eee Pipeline. 
PB91-214189/G 158,584 


oe DIRECT eneent 0-01 


Data Handling ai for ae 
PB91-214999/GAR 155,601 


a DIRECTIVE-9230.1-01 


im Guidance = Technical Assistance Gran 
PRON 21S012 2/GAR 155,603 PC A02/MF A01 


OSWER DIRECTIVE-9230. 1-02 


Technical Assistance Grants Program Activities Prior to the 
Issuance of the Interim Final Rule 
PB91-214254/GAR 155,590 PC A02/MF A01 


OSWER DIRECTIVE-9242.2-02 


Site-Specific Contracting for Removals. 
PB91-215053/GAR 155,606 PC A02/MF A01 


OSWER DIRECTIVE-9242.3-07 
Implementation of the Decentralized Contractor Perform- 
ance Evaluation and Award Fee Process for Selected Re- 


medial Program Contracts. 
PB91-205492/GAR 155,575 PC A03/MF A01 
OSWER DIRECTIVE-9242.6-01 


ARCS Work Assignment Management: Field Guide. 
PB91-214965/GAR 155,598 PC A07/MF A02 


OSWER DIRECTIVE-9242.6-02 


Guidance for oS, a ARCS — Files. 

PB91-215020/GAR 55,604 PC A02/MF A01 
OSWER DIRECTIVE-9242.6-04 

OERR Organizational Conflict of Interest Review and Ap- 

proval Hg gg -- (Superfund Management Review: Recom- 


mendation 46C). 
PB91-214957/GAR 155,597 PC A03/MF A01 
OSWER DIRECTIVE-9283.1-01 


a for + Water Remediation at the 


Millcreek, Pennsylvania Si 
PB91-214213/GAR 155,701 PC A02/MF A01 


Guidance to 
equirements of 


158,602 





plish Plan. 
PC A03/MF A01 


ive Accc 
155,591 


PC A03/MF A01 


PC A03/MF A01 


OSWER DIRECTIVE-9902.3 


OSWER DIRECTIVE-9285.2-02 


ion of Response 
PB91-213850/GAR 

OSWER DIRECTIVE-9285.2-03 
Field Standard Operating Proced: 
F.S.O.P. No. 8. 
PB91-213843/GAR 


OSWER DIRECTIVE-9285.2-04 
itandard Operating Procedures for Establishing Work 


Zones (F.S.O.P. 6). 
PB91-213827/GAR 155,442 PC A03/MF A01 
bap 0 saa ant 
ey Plan SOP No s “Y oe for Preparation of a 
Safety nats S.0.P. No. 
ae 213835/GA\ ” 155,443 PC A03/MF A01 
OSWER DIRECTIVE-9288.4-02 


Guid: for Coordi ATSDR Health Assessment Ac- 
tivities with the ind Remedial 
PB91-214080/GA\ 


Process. 
155,446 PC A03/MF A01 
OSWER DIRECTIVE-9345.2-01 


Pre-Remedial Strategy for a SARA. 
PB91-215038/ GAR” 155, PC A03/MF A01 
OSWER DIRECTIVE-9347.2-01 


155,445 "ec A03/MF A01 





for Air Surveillance 
155,444 PC A03/MF A01 





Disposal Restrictions as Relevant and iate 
Requirements for CERCLA Contaminated Soil and 
PB91-214973/GAR 55,599 PC A03/MF A01 

OSWER DIRECTIVE09355.3-06 


RI/FS Streamlining. 
PB91-214981/GA 


OSWER DIRECTIVE-9360.0-18 


Removal Program Priorities. 
PB91-205484/GAR 


OSWER DIRECTIVE-9360.0-20 


Required Use of the Removal Cost Management System 
for All Removal Actions. 
PB91-214288/GAR 155,593 PC A02/MF A01 


OSWER DIRECTIVE-9360.2-01 


Model Program for Removal Site File M 
PB91-214247/GAR 155,589 


OSWER DIRECTIVE-9375.5-01 
40 CFR Part 35 Subpart O, ative Agreements and 
= State Contracts grag net lesponse Ac- 
PB91-214270/GAR PC A03/MF A01 
OSWER DIRECTIVE-9375.5-02 
Interim Final Guidance on Indian Involvement in the Super- 


fund Program. 
PB91-214304/GAR 155,595 PC A03/MF A01 
OSWER DIRECTIVE-9832.18 


Written Demand = CERCLA Cost “ro 
PB91-204628/GAR 155,571 


OSWER DIRECTIVE-9834.3-2A 
PRP Search ntal Guidance for Sites in the Super- 


fund Remedial ram 
PB91-139162/GA 155,558 PC A03/MF A01 
OSWER DIRECTIVE-9834.6 


Policy naa Owners of Residential Property at Super- 


fund 
PB91-205476/GAR 155,573 PC AQ2/MF A01 
OSWER DIRECTIVE-9834.11A 


Off-Site Policy: RFA or Equivalent a Require- 
ment at RCRA oe Storage F: 
PB91-139295/GAR 155,559 eoPC a A02/MF A01 


OSWER DIRECTIVE-9835.3-2A 
Supplemental Guidance on Performing Risk Assessments 
in Remedial Inv tion/ Feasibility Studies (RI/FSs). Con- 
ducted by Potential a Parties (PRPs). 
PB91-205526/GAR 55,576 PC A06/MF A02 
OSWER DIRECTIVE-9835.11-1 
Model Litigation Report for CERCLA Sections 106 and 107 
and RCRA Section 7003. 
PB91-139451/GAR 155,561 PC A03/MF A01 
OSWER DIRECTIVE-9835.15 
Performance of Risk Assessments in Remedial Investiga- 
tion/Feasibility Studies (RI/FSs) Conducted by Potentially 


Responsible Parties (PRPs). 
PB91-139493/GAR 155,562 PC A02/MF A01 
OSWER DIRECTIVE-9835.15A 


lemental Guidance on Performing Risk 


ducted by Potentially Responsible Parties (PRPs). 
PB91-205526/GAR 155,576 PC A06/MF A02 


OSWER DIRECTIVE-9842.0 
Guidance on Applicability of EPA Order 3500.1 to CERCLA 
Sta 


ff. 
PB91-139642/GAR 155,563 PC A02/MF A01 
OSWER DIRECTIVE-9842.1 
CERCLA Implementation of the Training Requirements of 


EPA Order 3500.1. Inspector Training. 
PB91-139659/GAR 155,564 PC A03/MF A01 


OSWER DIRECTIVE-9850.0-1 


nt Guidance. 
155,565 PC A03/MF A01 


155,600 PC A04/MF A01 


155,574 PC A01/MF A01 


nt. 
A03/MF A01 


155,592 


C A03/MF A01 


Endangerment Assessme! 

PB91-139675/GAR 
OSWER DIRECTIVE-9902.3 

Interim Final Corrective Action Plan. 


October 15, 1991 OR-83 
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PB91-139873/GAR 
OSWER DIRECTIVE-9905.1 


RCRA Policies on Ground-Water Quality at Closure. 
PB91-139923/GAR 155,567 PC A02/MF A01 


OSWER DIRECTIVE-9930.0-1 
ition and Recovery Act Loss of Interim 


158,568 PC A03/MF A01 


155,566 PC A04/MF A01 


Status Enforcement 

PB91-139931/GAR 
OSWER DIRECTIVE-9951.1 

Transmittal of the Final Waste Oil Interim Enforcement 


uidance ment. 
PB91-140202/GAR 155,569 PC A04/MF A01 
OSWER-9200.5-007FS 
Environmental Fact Sheet. Superfund Progress: Environ- 
Indi 


mental Indicators. 

PB91-921354/GAR 155,623 PC A01/MF A01 
OSWER-9230.0-13 

Minimizing Problems Caused by Staff aur (Superfund 


ooey maven it Review: Recommendation No. 43, M, N, O). 
PB91-921345/GAR 155,615 PC A01/MF A01 
OSWER-9230.0-20 


Innovative Methods to | Public Invoh in Su- 
ind Community Relations (Superfund tine 
leview Recommendation No. 43.A). 
PB91-921344/GAR 155,614 PC A02/MF A01 
OSWER-9240.0-01A 
User's Guide to the Contract a Pri 
PB91-214296/GAR 55,594 
OSWER-9285.3-06 
Priority for Health and Safety Requirements, Especially 
—— Surveillance Requirements, for EPA Employees 


Who Support OSWER Programs. 
PB91-921346/GAR 155,455 PC A01/MF A01 


OSWER-9285.7-05 
Risk Assessment in Superfund: A Primer. First Edition, Sep- 


tember 1990. 

PB91-214197/GAR 155,585 PC A05/MF A01 
OSWER-9320.3-08 

CERCLIS Listing. 

PB91-921348/GAR 
OSWER-9347.3-08FS 

Superfund LDR Guide No. 7. Determining When Land Dis- 

posal Restrictions (LDRs) Are Relevant and Appropriate to 


CERCLA Response Actions. 
PB91-214122/GAR 155,580 PC A01/MF A01 


OSWER-9355.3-02FS-3 
Guide to Developing eg od No Action, Interim Action, 


Remedy R 
155,619 PC A02/MF A01 





S A13/MF A03 


155,617 PC A02/MF A01 


and Conti 

PB91-9213: 
OSWER-9355.3-02FS-4 

Guide to Addressing Pre-ROD and Post-ROD Changes. 


/GAR 


PB91-921351/GAR 
OSWER-9355.4-02 

interim Guidance on Establishing Soil Lead Cleanup Levels 

at Superfund Sites. Supplement to Interim ee = Es- 

tablishing Soil Lead Cleanup Levels at Superfund 

PB91 921 352/GAR 155,621 PC A02/ ME A01 


OSWER-9355.4-02A 


Interim Guidance on Establishing Soil Lead Cleanup Levels 
at Superfund Sites. Supplement to Interim Guidance on Es- 
tablishing Soil Lead Cleanup Levels at Superfund Sites. 

PB91-921352/GAR 155,621 PC A02/MF A01 


OSWER-9355.5-07FS 


Real Estate Acquisition Procedures for USACE Projects. 
PB91-921355/GAR 155,624 PC A01/MF A01 


OSWER-9355.5-16FS 
EPA Oversight of Remedial Designs and Remedial Actions 


Performed by PRPs. 
PB91-921357/GAR 155,625 PC A02/MF A01 
OSWER-9380.7-01FS 


Guide to Pump and Treat Groundwater Remediation Tech- 


PB91-921356/GAR 155,713 PC A02/MF A01 
OSWER-9835.9 


Guidance on Toggg  ene Liability under Section 107(a)(1) - 
CERCLA, Minimis Settlements under Sectio 
1221918) ° of of CERCLA, and Settlements with Proapouthes 


ted Property. 
PB91- 190444/GA ‘AR 155,560 PC A04/MF A01 
OUSD/A-SD-3 


—_ for DOD Personnel Participating in NATO Standardi- 


AD-A36 595/5/GAR 156,407 PC A06/MF A01 
PAT-APPL-5-230 543 


155,620 PC A02/MF A01 


Si Dispenser. 
PATENT-4 991 529 
PAT-APPL-6-614 493 
op Soot Security Internal Locking System. 
PATENT-4 587 817 155,818 Not available NTIS 
PAT-APPL-6-775 541 
Erasable Optical Memory Material from a Ferroelectric Poly- 


mer. 

PATENT-4 731 754 154,878 Not available NTIS 
PAT-APPL-7-192 045 

Blood Substitute Comprising Liposome-Encapsulated He- 


lobin. 
PATENT-4 911 929 156,172 Not available NTIS 


OR-84 VOL. 91, No. 20 


156,981 Not available NTIS 


PAT-APPL-7-213 559 


Rotating Bio-Reactor Cell Culture Apparatus. 
PATENT-4 988 623 156,192 Not available NTIS 


PAT-APPL-7-254 629 
Method and Device for Stand-Off Laser Drilling and Cutting. 
PATENT-4 870 244 155,838 Not available NTIS 
PAT-APPL-7-267 152 


Chemical Agent Monitor and Control Interface. 
PATENT-4 929 156,329 Not available NTIS 


PAT-APPL-7-278 137 


Spiral Vane Bioreactor. 
PATENT-5 002 890 


PAT-APPL-7-283 092 


Wet Atmospheric Generation Apparatus. 
PATENT-4 909 436 158,798 Not available NTIS 


PAT-APPL-7-290 738 


Quartz Burner for Use in an Atomic Absorption Spectrome- 
ter for the Analysis of Organometal Compounds via Hydride 


Derivatization. 
PATENT-4 913 648 155,774 Not available NTIS 
PAT-APPL-7-357 757 


Torsional Suspension System for Testing Space Structures. 
PATENT-4 995 272 155,779 Not available NTIS 


PAT-APPL-7-359 786 
High Definition Video-Rate Laser-Addressed Liquid-Crystal 


Light-Valve Projection Display. 
PATENT-4 992 880 155,778 Not available NTIS 


PAT-APPL-7-361 479 


O-Ring Gasket Test Fixture. 
PATENT-5 000 033 


PAT-APPL-7-363 815 
ony | Stacked Schottky Diodes for Infrared Sensor Ap- 


licatio 
ATENT.4 990 988 155,057 Not available NTIS 
PAT-APPL-7-366 398/GAR 


Semiconductor laser devices having lateral refractive index 


tailori 
PAT-APPL- 7-366 398/GAR 


156,193 Not available NTIS 


155,780 Not available NTIS 


157,101 
PC A03/MF A01 
PAT-APPL-7-374 204 


Circulation Enhancing Apparatus. 
PATENT-5 000 164 156,173 Not available NTIS 


PAT-APPL-7-381 239 


High-Pressure Promoted Combustion Chamber. 
PATENT-4 990 312 155,777 Not available NTIS 


PAT-APPL-7-385 032 
Method of Laser Discrimination Using Stimulated Lumines- 
cence. 
PATENT-4 947 465 
PAT-APPL-7-386 375 


RF and DC Desensitized Electroexplosive Device. 
PATENT-4 967 665 157,015 Not available NTIS 


PAT-APPL-7-389 220 


Method for Producing Silver Coated Superconducting Ce- 
ramic Powder. 
PATENT-4 988 673 


PAT-APPL-7-392 235 
Method and Apparatus for Positioning a Robotic End Effec- 


tor. 
PATENT-4 980 626 155,789 Not available NTIS 
PAT-APPL-7-404 291 


Fiber Optic op | System. 
PATENT-4 995 697 


PAT-APPL-7-405 154 


Single Element Magnetic Suspension Actuator. 
PATENT-5 003 235 155,795 Not available NTIS 


PAT-APPL-7-405 168 
Permanent Magnet Flux-Biased Magnetic Actuator with Flux 


‘eedback. 
PATENT-5 003 211 155,042 Not available NTIS 
PAT-APPL-7-416 201 


Generic Radar Display. 
PATENT-4 944 679 


PAT-APPL-7-440 950 


R. F. Lockout Circuit for Electronic Locking System. 
PATENT-4 996 525 154,848 Not available NTIS 


PAT-APPL-7-441 673 


Mechanical Strain |solator Mount. 
PATENT-4 997 158 155,792 Not available NTIS 


PAT-APPL-7-458 258 


Volumetric Measurement of Tank Volume. 
PATENT-5 001 924 155,781 Not available NTIS 


PAT-APPL-7-458 274 


Fully Articulated ~ cca Loading Fixture. 
PATENT-4 986 1 155,791 Not available NTIS 


PAT-APPL-7-459 on 


Method and Apparat 
dant Robots. 
PATENT-4 999 553 


PAT-APPL-7-470 663 


Alignment Positioning Mechanism. 
PATENT-5 000 416 155,794 Not available NTIS 


PAT-APPL-7-473 065 
Heat Tube Device. 


154,993 


Not available NTIS 


155,927 Not available NTIS 


157,102 Not available NTIS 


154,999 Not available NTIS 


for Configuration Control of Redun- 
155,793 Not available NTIS 





PATENT-4 971 139 
PAT-APPL-7-479 490 


Seawater Hydraulic Band Saw. 
PATENT-4 953 295 


PAT-APPL-7-480 985 


Orbital Debris Sweeper and Method. 
PATENT-4 991 788 157,634 


PAT-APPL-7-481 923 


157,084 Not available NTIS 


158,839 Not available NTIS 


Not available NTIS 


Container Connector. 
PATENT-4 993 125 
PAT-APPL-7-486 622 


Variable Weight Fiber Optic Transversal Filter. 
PATENT-4 997 249 157,103 Not available NTIS 


PAT-APPL-7-493 190 


System and Method for Measuring Ocean Surface Currents 
at Locations Remote from Land Masses Using Synthetic 


Aperture Radar. 
PATENT-4 990 922 156,965 Not available NTIS 
PAT-APPL-7-516 856 


Overcenter Collet Space Station Truss Fasten 
PATENT-4 998 842 157,635 Not auunaie NTIS 


PAT-APPL-7-523 675 


Sample Holder Support for Microscopes. 
PATENT-4 981 345 155,790 Not available NTIS 


PAT-APPL-7-570 759 


Hot Air Heat Gun. 
PATENT-4 996 972 


PAT-APPL-7-636 532/GAR 


Connection ice Reduction Mechanism. 
PAT-APPL-7-636 § 532/GAR 


156,819 Not available NTIS 


155,840 Not available NTIS 


155,788 
PC NO3/MF A01 
em 587 817 


igh Security —— Locking System. 
PATENT’ -4 587 817 ins 155,818 Not available NTIS 


PATENT-4 731 754 
Erasable Optical Memory Material from a Ferroelectric Poly- 


mer. 
PATENT-4 731 754 154,878 Not available NTIS 
yee 870 244 


jethod and Device for Stand-Off Laser Drilling and Cutti 
PATENTS 870 244 155,838 Not available NTIS 


PATENT-4 909 436 


Wet Atmospheric Generation Apparatus. 
PATENT-4 909 436 155,798 Not available NTIS 


PATENT-4 911 929 
Blood Substitut Cc prising Lipc 
lobin. 
PATENT-4 911 929 
PATENT-4 913 648 
Quartz Burner for Use in an Atomic Absorption ‘ome- 
ter for the Analysis of Organometal Compounds via Hydride 


Derivatization. 
PATENT-4 913 648 155,774 Not available NTIS 
PATENT-4 943 929 


Chemical Agent Monitor and Control Interface. 
PATENT-4 943 929 156,329 Not available NTIS 


PATENT-4 944 679 


Generic Radar Display. 
PATENT-4 944 679 


PATENT-4 947 465 
Method of Laser Discrimination Using Stimulated Lumines- 


cence. 
PATENT-4 947 465 154,993 Not available NTIS 
PATENT-4 953 295 


Seawater Hydraulic Band Saw. 
PATENT-4 953 295 155,839 Not available NTIS 


yoo ~ te 967 665 


RF and DC Desensitized Electroexplosive Device. 
PATENT. 4 967 665 157,015 Not available NTIS 


PATENT-4 971 139 
Heat Tube Device. 

PATENT-4 971 139 

PATENT-4 980 626 
Method and Apparatus for Positioning a Robotic End Effec- 


tor. 
PATENT-4 980 626 155,789 Not available NTIS 
PATENT-4 981 345 


Sample Holder — for Microscopes. 
PATENT-4 981 155,790 Not available NTIS 


PATENT-4 984 poy 


Tank ar} in! and Method. 
PATENT-4 155,775 Not available NTIS 


PATENT-4 986 132 


Fully Articulated Four-Point-Bend Loading Fixture. 
PATENT-4 986 132 155,791 Not available NTIS 


PATENT-4 987 339 
Enhanced Bn Layer Multi-Color or Luminescent Display 


with Coactivators. 
PATENT-4 987 339 157,171 Not available NTIS 
PATENT-4 988 623 


Rotati roy Cell Culture Apparatu: 
PATENT-4 988 6: 156,192 





Encapsulated He- 





156,172 Not available NTIS 


154,999 Not available NTIS 


157,084 Not available NTIS 


Not available NTIS 





NTIS ORDER/REPORT NUMBER INDEX 


PATENT-4 988 673 
peng for Producing Silver Coated Superconducting Ce- 


ramic P 
PATENT-4 988 673 155,927 Not available NTIS 


PATENT-4 989 497 


Flexible vy” ragm-Extreme Temperature Usage. 
PATENT-4 9 497 155,776 Not available NTIS 
ae 990 312 


Hig A yy es aay Combustion Chamber. 
155,777 Not available NTIS 
satiat ie “hy 


System and Method for Measuring Ocean Surface Currents 

at Locations Remote from Land Masses Using Synthetic 

Aperture Radar. 

PATENT-4 990 922 156,965 Not available NTIS 
PATENT-4 990 988 

Laterally Stacked Schottky Diodes for Infrared Sensor Ap- 


ications. 
ATENT-4 990 988 158,057 Not available NTIS 
PATENT-4 991 181 


Cae lor Carbon Monoxide Oxidation. 
PATENT-4 991 181 154,657 ” Not available NTIS 


PATENT-4 991 529 
Si Dispenser. 
PATENT-4 991 529 

PATENT-4 991 788 


156,981 Not available NTIS 


Orbital Debris Sweeper and Method. 
PATENT-4 991 788 157,634 Not available NTIS 
PATENT-4 992 880 

High Definition Video-Rate Laser-Addressed Liquid-Crystal 


Us -Valve Projection Display. 
PATENT-4 992 880 155,778 Not available NTIS 


PATENT-4 993 125 


Container Connector. 
PATENT-4 993 125 


PATENT-4 995 272 


Torsional Suspension System for Testing Space Structures. 
PATENT-4 995 272 155,779 Not available NTIS 
PATENT-4 amen 697 
Fiber Lap | System. 
PATEN 4 995 69 
ae 996 525 


R. F. Lockout Circuit for —— Locki 
PATENTS 996 525 154, 
PATENT-4 996 972 
Hot Air Heat Gun. 
PATENT-4 996 972 
PATENT-4 997 158 


Mechanical Strain Isolator Mount. 
PATENT-4 997 158 155,792 Not available NTIS 


PATENT-4 997 249 


Variable Weight Fiber Optic Transversal Filter. 
PATENT-4 997 249 157,103 Not available NTIS 


PATENT-4 998 842 


Overcenter Collet Space Station Truss Fastener. 
PATENT-4 998 842 157,635 Not available NTIS 


PATENT-4 999 553 

Method and Apparat 
it Robots. 

PATENT-4 999 553 

PATENT-5 000 033 
O-Ring Gasket Test Fixture. 
PATENT-5 000 033 

PATENT-5 000 164 


Circulation we Apparatus. 
PATENT-5 000 1 156,173 


a one 000 io 
inment Positioning Mechanism. 
ATENT-5 000 416 155,794 
rine 001 924 


Volumetric Measurement of Tank Volume. 
PATENT-5 001 924 155,781 Not available NTIS 


PATENT-5 002 890 
Spiral Vane Bioreactor. 
PATENT-5 002 890 

PATENT-5 003 211 
Home ong Magnet Flux-Biased Magnetic Actuator with Flux 


PATENT-5 003 211 155,042 Not available NTIS 
PATENT-5 003 235 


le Element = netic Suspension A 
PATENT. 5 003 23: 3 155,795 “ae available NTIS 


PB91-139162/GAR 
PRP Search anew ly mmm Guidance for Sites in the Super- 


fund Ri  _—. 

PB91- 139162/GA 155,558 PC A03/MF A01 
PB91-139295/GAR 

Off-Site Policy: RFA or Equivalent Investigation Require- 

ment at RCRA Treatment and Storage Facilities. 

PB91-139295/GAR 155,559 PC A02/MF A01 


PB91-139444/GAR 
Satenee wo agg oe Nee > under Section 107(a)(1) of 
under Section 


Settlements 
Toa 1 or CERCLA and Settlements with Prospective 
tana 3K) ie fe f Contaminated Property. 


155,819 Not available NTIS 


157,102 Not available NTIS 
propa Pye available NTIS 


155,840 Not available NTIS 


n Control of Redun- 
Not available NTIS 





for Config 
158,793 
155,780 Not available NTIS 


Not available NTIS 


Not available NTIS 


156,193 Not available NTIS 


PB91-139444/GAR 
PB91-139451/GAR 
ition Report for CERCLA Sections 106 and 107 


and RCRA Section 7003. 

PB91-139451/GAR 155,561 PC A03/MF A01 
PB91-139493/GAR 

Performance of Risk Assessments in Remedial Investiga- 

ee Studies (RI/FSs) Conducted by Potentially 

Responsible Parties (PRP: 

PB91-139493/GAR 155,562 PC A02/MF A01 
PB91-139642/GAR 

See on Applicability of EPA Order 3500.1 to CERCLA 


PB91-139642/GAR 155,563 PC A02/MF A01 
PB91-139659/GAR 
CERCLA oye of the Training Requirements of 


3500.1. Inspector Training. 
PB91-139659/GAR 155,564 PC A03/MF A01 
PB91-139675/GAR 


Endangerment Assessment Guidance. 

PB91-139675/GAR 155, 565 PC A03/MF A01 
PB91-139873/GAR 

Interim Final Corrective Action ar 

PB91-139873/GAR 155,566 PC A04/MF A01 
PB91-139923/GAR 

RCRA Policies on Ground-Water Quality at Closure. 

PB91-139923/GAR 155,567 PC A02/MF A01 
PB91-139931/GAR 

Resource Conservation and Recovery Act Loss of Interim 


Status Enforcement Strategy. 
PB91-139931/GAR 155,568 PC A03/MF A01 


PB91-140202/GAR 
Transmittal of the Final Waste Oil Interim Enforcement 


Guidance Document. 
PB91-140202/GAR 155,569 PC A04/MF A01 
PB91-172957/GAR 
} - ma Systems Inventory (ISI), PC Version. User’s 
juide. 


PB91-172957/GAR 155,744 PC A04/MF A01 
PB91-175950/GAR 
Information Systems Inventory (ISI), Macintosh Version. 


User's Guide. 
PB91-175950/GAR 155,745 PC A03/MF A01 
PB91-182030/GAR 


National omy 2 ——— Recommended Formats for 


Bibliographic Citation. 

PB91- 180030/GAR 156,317 PC E07/MF E01 
PB91-184879/GAR 

Users’ Guide on and Technical Reference on Socket Heat 

Fusion Joining ee Gas Pipes. 

PB91-184879/GA\ 156,067 PC E99/MF E99 


PB91-187054/GAR 
Chemfix Technologies, Inc. Solidification/Stabilization Proc- 


ess. Application Analysis Report. 
PB91-187054/GAR 155,570 PC A03/MF A01 


PB91-192989/GAR 
Conformity Assessment Workshop on Electromagnetic 


Compatibility. 

PB91-192989/GAR 154,851 PC A06/MF A02 
PB91-193003/GAR 

Summary of the Analysis of the Management Situation: Ro- 

seburg District Office Resource Management Plan. 

PB91-193003/GAR 156,759 PC A0S/MF A01 


PB91-201871/GAR 


Wilderness Management Plan and Environmental Assess- 
ment for the Cottonwood Point Wilderness: Arizona. 
PB91-201871/GAR 156,760 PC A04/MF A01 


PB91-204628/GAR 
Written Demand for CERCLA Cost Recove 
PB91-204628/GAR 155,571 
PB91-204669/GAR 


Water Resources Data for Utah, Water Year 1990. 
PB91-204669/GAR 155,692 PC A18/MF A04 


PB91-204677/GAR 
Water Resources Data for Oregon, Water Year 1990. 


Volume 1. Eastern Or: 
PB91-204677/GAR 155,693 PC A10/MF A03 
PB91-204685/GAR 
Physician Contacts by Sociodemographic and Health Char- 
acteristics, United States, 1982-83. 
PB91-204685/GAR 155,763 PC A04/MF A01 


PB91-204693/GAR 


User’s Guide to Version 2 of the Regeneration Establish- 
ment Model: Part of the apa Model. 
PB91-204693/GAR 156,578 PC A03/MF A01 


PB91-204727/GAR 


Clearinghouse on Health mean hy a1 
PB91-204727/GAR ,752 PC A03/MF A01 


PB91-204743/GAR 
Small Mammals of a Beaver Pond Ecosystem and Adjacent 


Riparian Habitat in Idaho. 
PB91-204743/GAR 156,761 PC A02/MF A01 
PB91-204750/GAR 


Mid-Session Review of the Budget, July 15, 1991. 
PB91-204750/GAR 154,522 PC A04/MF A01 


PB91-204768/GAR 
Personal Air Transport: State of the Art. 


155,560 PC A04/MF A01 


C A03/MF A01 


PB91-205187/GAR 


PB91-204768/GAR 
PB91-204784/GAR 


a of Selected Chronic Conditions, United States, 
PB91-204784/GAR 156,245 PC A04/MF A01 


PB91-204792/GAR 


157,679 PC A03/MF A01 


stimates from the National Health interview 
Survey, United States, 1983 

PB91-204792/GAR 156,246 PC A09/MF A03 
PB91-204842/GAR 

Performance Evaluation of North Dakota Box Beam Guard- 


rail Transition (January 1991). 
PB91-204842/GAR 157,700 PC A04/MF A01 


PB91-204859/GAR 


Infusion Dose Range-Fii of 8-Chlioroadenosine-3’,5’- 
i Monophosptiete (NSCB14401) in 
}91-204859/GAR 156,227 A04/MF A01 
” Giuenaeeiae 


Fi of Benzoic 
z hiro 5.6, ve DinyeroS Methyt ath 1,4-Oxathiin-3- 
)-1-Methylethy! Ester (NSC-D615985) in 


156,228 PC A07/MF A02 


PI 
Acid, 
Yu 


PB91-204867/GAR 
PB91-204883/GAR 

Woody Fuel and Duff 

Northern Idaho a Conifer Li 

PB91-204883/GAR 


PB91-204891/GAR 
Acute Toxicity of Mitoguazone (NSC-32946) in 
PB91-204891/GAR 156,229 be Age! A06/MF A02 
PB91-204909/GAR 
Pharmacokinetics of Mitoguazone (MGBG, NSC-32946) in 


Rats. 
PBS 1-204909/GAR 156,230 PC A04/MF A01 
PB91-204917/GAR 
am. Final Reports of Principal 
'B91-204917/GAR 156, 
 aeieean 


) Prescribed Fire in 
086,379 PC A03/MF A01 


1 PG AZOyME oa 


Resources Dai peter Water Year 1990. 
Peet, D04e25/GAR 55,694 PC A25/MF A06 
PB91-204933/GAR 


oes to International Participation in the Strategic Defense 


PB91 "204993/GAR 156,322 PC A03/MF A01 
eye 

U.S. Epidemiologic Data Reference Manual. 
Volume :. oo Thied Edition. County Alcohol Problem Indicators, 


1979-198 

PB91 204041 /GAR 154,438 PC A14/MF A03 
PB91-204966/GAR 

Natural Disaster Survey Report, Shadyside, Ohio, Flash 

Floods, June 14, 1990. 

PB91-204966/GAR 156,662 PC A07/MF A02 
PB91-204990/GAR 

Violent Crime in the United States. 

PB91-204990/GAR 154,403 PC A03/MF A01 
PB91-205005/GAR 

Healthy People 2000: National Health Promotion and Dis- 


ease Prevention 
PB91-205005/GAR 156,247 PC A08/MF A02 
PB91-205013/GAR 
eee a National Health Promotion and Dis- 


ease Prevention Full Report with Commentary. 
PB91-205013/GAR 156,248 PC A99/MF A06 
PB91-205021/GAR 


Crosswalk/Air Toxic Emission Factor Data Base Manage- 


ment System. User’s Manual. 
PB91-205021/GAR 155,400 PC A04/MF A01 


PB91-205047/GAR 
National Drug and Alcoholism Treatment Unit Survey 
(NDATUS), 1989. Main Findings Report. 
PB91-205047/GAR 155-439 PC A06/MF A02 
PB91-205054/GAR 


Adolescent Assessment/Referral System Mi 
PB91 "305084/GAR 154,440 


PB91-205070/GAR 
Electronic Surveillance Manual, Volume 1. Procedures and 


Forms. 
PB91-205070/GAR 154,404 PC A09/MF A02 
PB91-205088/GAR 
of Governments (1 — Sons Public Employ- 


Governments. 
157,531 PC A09/MF AG3 


PC Ad A06/MF AO2 


PB91-205104/GAR 
National Household Survey on Drug Abuse: Population Esti- 


mates, 1990. 
PB91-205104/GAR 154,441 PC A06/MF A02 
PB91-205112/GAR 


Mineral Resources of the Diablo Mountain Wilderness 
Study Area, Lake County, Oregon. 
PB91-205112/GAR 156,715 PC A03/MF A01 


PB91-205187/GAR 
Real Estate Asset Inventory, Commercial Properties. 


Volume 1. December 31, 1990. 
PB91-205187/GAR 154,513 PC A12/MF A03 
OR-85 


October 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-205195/GAR 


Real Estate Asset Inventory, Residential Properties, All 
— Except Texas. Volume 2, Part 1, December 31, 


154,514 PC A12/MF A03 


PBOT-205195/GAR 
PB91-205203/GAR 
Real Estate Asset Inventory, eats Properties, Texas. 


1990. 
154,515 PC A13/MF A03 


Volume 2, Part 2, December 3 

PROT -205203/ GAR 
PB91-205211/GAR 

Real Estate Asset Inventory, Residential Properties, Multi- 

family. Volume 2, Part 3, December 31, 1990. 

PB91-205211/GAR 154,516 PC A06/MF A02 
PB91-205229/GAR 

Real Estate Asset Inventory, Residential Properties, Condo- 

miniums, Duplexes, Triplexes, Quads, Mobile Homes. 

Volume 2, Part 4. December 31, 1990. 

PB91-205229/GAR 154,517 PC A99/MF A06 
PB91-205237/GAR 

Real Estate Asset Inventory, Land. Volume 3, December 


1,1 q 

PB91-205237/GAR 154,518 PC A13/MF A03 
PB91-205278/GAR 

International Narcotics Control: 

1991 


PB91-205278/GAR 
PB91-205286/GAR 
Preventive Health and Health Services Block Grant. Report 


to Cor 
156,249 PC A13/MF A03 


Strategy Report, March 
154,442 PC A17/MF A04 


ingress. 
PB91-205286/GAR 
PB91-205310/GAR 
Special History Report: Albert Gallatin, Statesman, Diplo- 
mat, Humanitarian, Scientist. Friendship Hill National Histor- 
ic Site, Penn: nsylvania. 
PB91-205310/GAR 
PB91-205377/GAR 
Instruction Manual, Part 5: Data Preparation of the Current 


Mortality Sample, 1991. 
PB91-205377/GAR 155,753 PC A03/MF A01 
PB91-205385/GAR 
Instruction Manual, Part 10: Classification and Coding In- 
—- for Induced Termination of Pregnancy Records, 
1991. 


PB91-205385/GAR 155,754 PC A03/MF A01 
PB91-205393/GAR 

Instruction Manual, Part 3A: Classification and Coding In- 

structions for Live Birth Records, 1991. 

PB91-205393/GAR 155,755 PC A04/MF A01 
PB91-205401/GAR 

Instruction Manual, Part 3B: Classification and Coding In- 

structions for Fetal Death Records, 1991. 

PB91-205401/GAR 155,756 PC A04/MF A01 
PB91-205419/GAR 

Summary of the Analysis of the Management Situation: 

Medford District Office Resource bn ay Plan. 

PB91-205419/GAR 156,762 PC A06/MF A02 
PB91-205435/GAR 

Preliminary Investigation of the Hydrogeology and Contami- 

nation in the Area of an Abandoned Manufactured Gas 
Plant in Albany, Georgia. 
PB91-205435/GAR 


PB91-205468/GAR 
Brine Freezing. 
PB91-205468/GAR 

PB91-205476/GAR 
Policy Towards Owners of Residential Property at Super- 
fund Sit 


es. 
PB91-205476/GAR 155,573 PC A02/MF A01 
PB91-205484/GAR 
Removal Program Priorities. 
PB91-205484/GAR 
PB91-205492/GAR 
Implementation of the Decentralized Contractor Perform- 
ance Evaluation and Award Fee Process for Selected Re- 


ial Program — 
PB91-205492/GAR 155,575 PC A03/MF A01 
PB91-205526/GAR 
ee Guidance on Performing Risk Assessments 
medial Investigation/ —T Studies (RI/FSs). Con- 
ducted by ene Responsible Parties (PRPs). 
PB91-205526/GAR 155,576 PC A06/MF A02 
PB91-205559/GAR 


Climate Monitoring and Diagnostics Laboratory No. 18. 
im Report 1989. 


mary Repo! 

PB91-205559/GAR 154,365 PC A08/MF A02 
PB91-205567/GAR 

Second Front Range Lidar, Aircraft, and Balloon Experi- 


ment. 

PB91-205567/GAR 154,386 PC A07/MF A02 
PB91-205609/GAR 

Prevention and Control of Animal Damage to Hydraulic 


Structures. 
PB91-205609/GAR 156,763 PC A05/MF A02 
PB91-205617/GAR 
Fishery Bulletin, Vol. 89, No. 2, April 1991. 
PB91-205617/GAR 154,311 PC A08/MF A02 
PB91-205625/GAR 
Forest Statistics for Land Outside National Forests in West- 
Central Montana, 1989. 


OR-86 VOL. 91, No. 20 


154,405 PC A03/MF A01 


155,572 PC A04/MF A01 


154,318 PC A03/MF A01 


155,574 PC A01/MF A01 


PB91-205625/GAR 
PB91-205666/GAR 
Health Assessment for Beacon Heights Landfill Site, 
Beacon Falls, Connecticut, Region 1. CERCLIS No. 
CTD072122062. Addendum. 

PB91-205666/GAR 155,427 PC A03/MF A01 


PB91-205674/GAR 


Health Assessment for Lexington County Landfill, Lexington 
County, South Carolina, Region 4. CERCLIS No. 


SCI a 

PB91-205674/GAR 155,428 PC A03/MF A01 
PB91-208520/GAR 

Study for poems Traffic wae Projection Factors 

PB91-208520/GAR 7,726 PC A04/MF A01 
PB91-208561/GAR 

Falmouth Pond Watchers. Interim Report on Citizen Volun- 

teer Monitoring of Water Quality in Falmouth’s Coastal 


Ponds. 

PB91-208561/GAR 156,954 PC A03/MF A01 
PB91-208975/GAR 

Unified Formalism for gamma — yields Meson and psi 

= gamma X with Possible Tests for Hybrid and Gluonic 


ladrons. 
PB91-208975/GAR 157,506 PC E05/MF E05 
PB91-209098/GAR 
Conception-Fabrication-Etalonnage des Sondes Courants 
de Foucault (Design, Fabrication, and Calibration of Fou- 


cault Current Probes). 
155,820 PC E06/MF E06 


156,580 PC A03/MF A01 


PB91-209098/GAR 
PB91-209536/GAR 
-_ 90: Extended Summaries ng aa Dergi (Techni- 


cal Journal), Volume 1, December 
PB91-209536/GAR 154,697 PC A04/MF A01 
PB91-209544/GAR 


Principles and Segpnates of Teknik Dergi. 
PB91-209544/GAR 154,698 
(Order as PB91-209536/GAR, PC A04/MF A01) 


PB91-209551/GAR 
Hydraulic a at an Abrupt Rise. 


PB91-20955 154,68 
(Order as PB91-209536/GAR, PC A04/MF ‘n01) 
PB91-209569/GAR 


Ultimate Load Design for Reinforced Concrete Rectangular 
and Circular Sections and Their Order of Lenasoct” 
PB91-209569/GAR 

(Order as PB91-209536/GAR, PC AO4/ME 4 non) 


PB91-209577/GAR 
po Contribution to Shear Resistance in Frame-Wall Sys- 
PB -209577/GAR 
(Order as PB91-209536/GAR, PC A04/MF PAO) 
PB91-209585/GAR 
Assumptions of the Ultimate Strength Method: A Reevalua- 
tion. 
PB91-209585/GAR 154,4 
(Order as PB91-209536/GAR, PC A04/MF On) 
PB91-209593/GAR 


Contribution to Ener: 
Materials Exposed to 
PB91-209593/GAR 


Conservation of Opaque Building 
lar Radiation. 


155,345 
(Order as PB91-209536/GAR, PC A04/MF A01) 


PB91-2096071/GAR 
Prediction of Swell by the Suction Method. 
PB91-209601/GAR 
(Order as PB91-209536/GAR, PC AO4/MF | not) 
PB91-209619/GAR 
Ten Years of Progress in Shell and Spatial Structures. 
PB91-209619/GAR 154,498 
(Order as PB91-209536/GAR, PC A04/MF A01) 
PB91-209627/GAR 
Sliding Shear in Low-Rise Shear Walls. 
PB91-209627/GAR 154,4. 
(Order as PB91-209536/GAR, PC A04/MF hon 
PB91- 209635/GAR 
er ap ce n — for Rectangular Beam Sections 
h Confined  t./ 
PB91-209635 /GAR 
(Order as PB91-209536/GAR, PC AO4/ME | On 
a 209643/GAR 
Developments in Concrete Dam Construction in Turkey. 
PB91-209643/GAR 


1,682 
(Order a as PB91-209536/GAR, PC A04/MF A01) 


PB91-209650/GAR 
Parameters Affecting Post-Cracking Torsional Rigidity of 
Reinforced —- Rectangular Members 
PB91-209650/GAR 
(Order as PB91-209536/GAR, PC Aoa/Mi } on 
PB91-209668/GAR 
Confining Effect of Longitudinal Bars Held in Position. 
PB91-209668/GAR 


PB91-209676/GAR 


Geotechnical ag of Fly Ashes and Possible Uses. 
PB91-209676/GAR 


154,688 
(Order as PB91-209536/GAR, PC A04/MF A01) 


PB91-209684/GAR 
Fatigue in Offshore Structures. 


7 
(Order as PB91-209536/GAR, PC A04/MF A01) 


PB91-209684/GAR 
(Order as PB91-209536/GAR, PC AOa/Mes ron 
PB91-209692/GAR 
pang of the Finite Element Method to Reinforced 
Concrete Members. 
PBOT-209602/GAR 
(Order as PB91-209536/GAR, PC Aoa/Me 4 not) 
PB91-209700/GAR 
a of Cavities on Prestressed Concrete Beam Behav- 
PB91-209700/GAR 
(Order as PB91-209536/GAR, PC Aoa/Mr PAO) 
PB91-209742/GAR 
— in Human Capital: Poland’s Transition to a Market 


conomy. 
PB91-209742/GAR 154,527 PC AO5/MF A01 
PB91-209841/GAR 
List of Free Lge at Family Planning/Maternal and 
n. 


Child Health, 1990, F 
PB91-209841/GAR 155,765 PC A04/MF A01 
PB91-209916/GAR 


Bolivia Agroindustrial Marketing Systems Study. 
PB91-209916/GAR 154,528 PC A07/MF A02 


PB91-210682/GAR 


Integration =< ag Data in = Beaufort Sea. Final 
R A. Plotted tt by Year. Appendix B. 
Part B. Part 1. Tecdind Results by Year. Appendix B. Part 


2. Computed Results by Year. 
PB91-210682/GAR 156,966 PC A99/MF E08 
PB91-211235/GAR 


Use of Geogrids for Limiting Longitudinal Cracking in Roads 


on Permafrost. 
PB91-211235/GAR 154,692 PC A06/MF A02 
P891-211998/GAR 
it of Hydraulic Conductivity Distributions: A 


Manual of Practice. 
PB91-211938/GAR 156,663 PC A04/MF A01 
PB91-211946/GAR 


Reconnaissance oy of Chemical : _ccs and Bi- 
ological Effects in Southern Puget Sou: 
PB91-211946/GAR 155, a58° PC A07/MF A02 


PB91-211961/GAR 
Gas Research Institute he agen Research and Develop- 
ment Plan = 1992 R id D p Program. 
Executive Sum —_ 
PHOT21 1961 /GA 155,241 PC A03/MF A01 
PB91-211979/GAR 


Selective and Enh d Radiation from Porous Matrix 
Burners. Annual Report, October 1989-September 1990. 
PB91-211979/GAR 155,844 PC A04/MF A01 


PB91-212068/GAR 


Biotechnology in a Global Economy. Volume 2. Part 1. 
PB91-212068/GAR 156,217 PC A12/MF A03 


prec 


lechnology in a Global one Volume 2. Part 
POT 2 1207C/GAR 56,218 PC A12 Me A03 


PB91-212134/GAR 


Planning Study to ign a Demonstration Program to Iilus- 
trate the Benefits of Highway Technological Innovation. 
PB91-212134/GAR 157,727 PC A04/MF A01 


PB91-212217/GAR 
oa of Federally-Funded Marine Mammal Research and 


tudies, FY 74-FY 90. 
PB91 -212217/GAR 156,955 PC A04/MF A01 
PB91-212324/GAR 


Microbial radation of Alkylbenzenes under Sulfate-Re- 
ducing and Methanogenic Conditions. 
PB91-212324/GAR 155,696 PC A04/MF A01 


PB91-212332/GAR 
Harbor Seal Habitat Restoration at Strawberry Spit, San 


Francisco Bay. 
PB91-; 212332/GAR 156,956 PC A03/MF A01 
PB91-212357/GAR 


Availability of Information for Defining and Assessing Basic 
Skills Required for Specific Occupations. 
PB91-212357/GAR 154,089 PC AOS/MF A01 


PB91-212373/GAR 


Financial Incentives for Employer-Provided Worker Training: 
A Review of Relevant Experience in the U.S. and Abroad. 
PB91-212373/GAR 154,427 PC A07/MF A02 


PB91-212381/GAR 
GR-IST: PC Program for Evaluating Gang-Rip-First Board 


Cut-Up Procedures. 
PB91-212381/GAR 156,077 PC A03/MF A01 
PB91-212399/GAR 


Results of ve Truck oe Collection. Volume 1. 
PB91-212399/GAR 157,701 PC A99/MF A06 


PB91-212407/GAR 
Results of Special-Use Truck Data Collection. Appendix. 


Volume 2. 
PB91-212407/GAR 157,702 PC A11/MF A03 
PB91-212415/GAR 


Health Hazard Evaluation R HETA 87-352-2097, Inter- 
national Association of Fire Fighters, Anaheim, California. 
PB91-212415/GAR 156,250 PC A03/MF A01 














NTIS ORDER/REPORT NUMBER INDEX 


PB91-212423/GAR 
Health ew Evaluation on HETA 87-392-2099, Loral 


—— , Akron, Ohio. 
P O12 1248) GAR 156,251 PC A03/MF A01 
PB91-212431/GAR 


Health Hazard Evaluation Report HETA 88-344-2092, Sho- 


Supermark lew Jersey-New York. 
Pasi2oaat/Gari 156,252 PC A04/MF A01 
PB91-212449/GAR 
Base Isolation in Japan, 
PB91-212449/GAR 
PB91-212464/GAR 
Respirator Filter Efficie: 
DOP) and Hitec c rade 
'B91-212464/GAR 
PB91-212498/GAR 
} oe ag of Stochastic Continuum Equations for Fluid 


pbot.212406/GAR 154,348 PC A04/MF A01 
PB91-212506/GAR 
In-Depth ig | Report: Evaluation of the Aero-Pipe Cap- 
= rh ate ressure Glove Bag) during the Removal of 
sbestos-Containing Pi 
PBB 1.212506/GAR 
PB91-212514/GAR 
Health Hazard Evaluation Report HETA 90-390-2065 and 
MHETA 86-012-2065, R. T. Vanderbilt Company, Gouver- 
neur, New York and NIOSH Comments to OSHA on ‘Vari- 
ations in the ww of Tremolite Dust Samples of 


Differing Morphol 
PB91-212514/GA 155,429 PC A03/MF A01 
PB91-212530/GAR 
DRAIN-2DX User Guide. 
PB91-212530/GAR 
PB91-212548/GAR 
Implications of Recorded Earthquake Ground Motions on 
Seismic oye of Building Structures. 
PB91-212548/GAR 154,504 PC A06/MF A02 
puer-aiZees/@An 


Health Hazard Evaluation Report HETA 91-023-2096, Tully 


Sculpting, Niwot, Colorado. 
PB91-212555/GAR 156,254 PC A03/MF A01 
paerenseri/@an 
Health Hazard Evaluation Report HETA 89-183-2101, 
Andrew Jackson Junior High School, Cross Lanes, West 


Virginia. 
156,255 PC A05/MF A01 


154,502 PC A05/MF A02 


ECumeenen of Dioctyl Phthalate 
156,253 PC A06/MF A02 


ipe Laggi 
"955,401 PC A03/MF A01 


154,503 PC A12/MF A03 


PB91-212571/GAR 
PB91-212605/GAR 

Health Hazard Evaluation Report HETA 89-170-2100, 

Northwest Vocational School, Cincinnati, Ohio. 

PB91-212605/GAR 56,256 PC A03/MF A01 
PB91-212613/GAR 

Health Hazard Evaluation Report HETA 89- — Wes- 

tinghouse Electric Corporation, Bloomington, India 

PB91-212613/GAR 156,257 PC (A03/ ME A01 
PB91-212621/GAR 

Analysis of Near-Source Waves: Separation of Wave Types 

Using Strong yt Array Recordings. 

PB91-212621/GAR 155,002 PC A08/MF A02 
PB91-212647/GAR 

In-Depth Survey Report: Evaluation of a Custom Fabricated 

Negative Air Glove Bag during the Removal of Asbestos- 

ae Pipe Lagging, University of Massachusetts, Am- 


M 
PB91-212647/GAR 155,430 PC A03/MF A01 
PB91-212654/GAR 
NIOSH Testimony to DOL on Occupational Safety and 
Health Administration’s Proposed Rule on Occupational Ex- 
posure to 1,3-Butadiene by R. W. Niemeier, January 17, 


1991. 

PB91-212654/GAR 155,431 PC A03/MF A01 
PB91-212662/GAR 

Industrial Hygiene Survey Report of General a Com- 

pany, y, Albuquerque, New Mexico, by 18-24, 9. 

B91-212662/GAR 155,432 PO. A04/MF A01 

PB91-212670/GAR 

NIOSH Comments to EPA on Radiofrequency Radiation by 


J. D. Millar, December 5, 1986. 
PB91-212670/GAR 155,433 PC A02/MF A01 


PB91-212688/GAR 
NIOSH Comments to DOL on Formaldehyde by R. A. 


Lemen, August 14, 1986. 
PB91-21 /GAR 155,434 PC A02/MF A01 
PB91-212704/GAR 
ron Accident Circumstances and be ang 
leport: Grain Elevator Leadman yore 
Fished in Shelled Corn Inside “2 il 5, 198: 
B91-212704/GAR ,258 PC o.02/MF A01 
PB91-212712/GAR 
Ex corey Study of the Behavior of Dual Steel Systems. 
U.S.-Japai wu: Earthquake Research Program. 
PBO1-212712/ 154,505 PC A16/MF A03 
PB91-212738/GAR 


Fatal Accident Circumstances and yy (FACE) 
er Sheet Metal Mechanic Dies ad a 22-Foot 
lh a Roof Opening, December 20. 
PROND1 2738/GAR 156,259 bey A02/MF A01 
PB91-212746/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report, Apprentice Lineman Electrocuted While Upgrading 
a Power Distribution System, March 6, 1989. 


(FACE) 
eing En- 


PB91-212746/GAR 
PB91-212779/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Construction Worker Dies in 36-Foot Fall at Con- 


struction Site, January 18, 1989. 

PB91-212779/GAR 156,261 PC A02/MF A01 
PB91-212811/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Cement Finisher Dies After 160-Foot Fall ‘i 


Scaffold, December 19, 1988. 

PB91-212811/GAR 156,262 PC A02/MF A01 
PB91-212829/GAR 

A Accident Ci 


156,260 PC A02/MF A01 





Ices Epidemiology (FACE) 
tions Technician Dies After Contact- 
ng 7680 aan May 13, 1989. 
P o1-212829/GAR 156,263 PC A02/MF A01 
PB91-212837/GAR 
Fatal Accident Ci ces and Epidemiol (FACE) 
Caulki 7 Mechanic Dies in Pal Whew’ Seattord 


Report: 
Fails, March 15, 1 
156,264 PC A02/MF A01 





PB91-212837/GAR 
PB91-212845/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

pte Two Farm Laborers Die in Oxygen-Deficient 

e Pit, hans 26, 1989. 

Poot, "212845/GAR 
PB91-212852/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Jou: an Electrician Electrocuted When Lockout 

Attempt Fails, ember 17, 1988. 

PB91-212852/GAR 56,266 PC A02/MF A01 
PB91-212860/GAR 

Fatal Accident Circumstances and Epidemi (FACE) 

Report: onic tes Mechanic ey gg Touch- 

ing wer = Power Cord, December 22, 1 

PB91-212860/GAR 156,267 PO A02/MF A01 
PB91-212878/GAR 

Fatal Accident Ci ind Epidemiology _— 

Report: Electrical Foreman poly Groundman Electrocut 

ae” Wire Contacts 13,200-Volt Power Line, Ocuber 

1 


12 

PB91-212878/GAR 156,268 PC A02/MF A01 
PB91-212886/GAR 

NIOSH Testimony to DOL on the Occupational Safety and 

Health Administration’s Proposed Rule on oy of 

Training Programs for Hazardous Waste Operations by 


D. Hardin, January 29, 1991. 

PB91-212886/GAR 155,435 PC A02/MF A01 
PB91-212894/GAR 

NIOSH Comments to DOL on the Occupational Safety and 

Health Administration Notice of Proposed Rulemaking on 

Accreditation of Training Pr vg _ Hazardous Waste 


9 rations by J. D. Millar, Apri 
PB91-212894/GAR ‘854 296 PC A01/MF A01 
PB91-212902/GAR 


ayn ew eg to DOL on Grain Handling Facilities by 


R. W. Niemeier, March 18, 1991. 

PRd1-212900/GAR 156,269 PC AO1/MF A01 
PB91-212936/GAR 

Mountain Pine Beetle Response to Different Verbenone 

Dosages in Pine Stands of Western Montana. 

PB91-212936/GAR 156,581 PC A03/MF A01 
PB91-212944/GAR 


Effects of Exchange Rate and Trade Policies on Agriculture 


in Pakistan. 

PB91-212944/GAR 154,240 MF A02 
PB91-212951/GAR 

Effects of International Remittances on Poverty, Inequality, 


and Development in Rural Egypt. 
PB91-212951/GAR 154,529 MF A01 


PB91-212969/GAR 
Investigation of Friction Life Cycles for Indiana Pavements. 


ecutive Summai 
154,693 PC A03/MF A01 


156,265 PC A02/MF A01 





Ex 

PB91-212969/GA\ 
PB91-212977/GAR 

Investigation of Friction Life Cycles for Indiana Pavements. 


Final Report. 
PB91-212977/GAR 154,694 PC AOS/MF A01 
PB91-213009/GAR 


Commercialization of Agriculture under Population Pressure: 
Effects on Production, Consumption, and Nutrition in 
Rwanda. 


wai 
PB91-213009/GAR MF A02 
PB91-213025/GAR 
Foreign Direct Investment in the United States: 1989 Trans- 
actions. 


PB91-213025/GAR 154,519 PC A07/MF A02 
PB91-213033/GAR 
Anthropometric Reference Data and Prevalence of Over- 


weight, United States, 1976-80. 
PB91-213033/GAR 155,757 PC AOS/MF A01 


PB91-213058/GAR 
Current Estimates from the National Health Interview 


Survey, United States, 1987. 
155,758 PC A11/MF A03 


154,241 


ey, 
PB91-213058/GAR 
er sos anette 
Cotton Situation, June 1991. 
PB91-213074/GAR 154,242 PC A03/MF A01 
PB91-213132/GAR 
NIOSH Testimony to DOL on the Occupational Safety and 
Health Administration's Notice of Proposed Rulemaking on 


PB91-213686/GAR 


Occupant Protection in Motor Vehicles by J. D. Millar, Janu- 


8, 1991. 

P891-213132/GAR 156,270 PC A03/MF A01 
PB91-213140/GAR 

NIOSH Comments and Testimony Occupational 

anaes lhe Pr iecten ‘i Motor Vehicles 

ing on ‘otection in J. 

D. Millar, December 1 ” 

PB91- 213140/GAR 156,271 PC A0Q3/MF A01 
PB91-213157/GAR 

NIOSH Comments to DOL on the Occupational Safety and 

Health Administration’s Notice of Proposed yay 

oe Protection in Motor Vehicles by J. D. Millar, 

PB91-213157/GAR 156,272 PC A02/MF A01 
PB91-213447/GAR 

Terminal Doppler Weather Radar Tornadic Vortex Signature 


Detection ony 
PB91-213447/GAR 154,366 PC A03/MF A01 
PB91-213462/GAR 


Changes in Alcohol-involved Fatal Crashes Associated with 
Tougher State Alcohol Li 
PB91-213462/GAR 157,703 PC A03/MF A01 


PB91-213496/GAR 
Regulation of Postnatal beta-Adr 
late Cyclase Development 
and — Alterations in 
0 Terbutaline or 
B91 313496/ GAR 
PB91-213504/GAR 


Characterization of Normal Human Lung Lymphocytes and 
Interleukin-2-Induced Lung T = Lines. 
PB91-213504/GAR 56,194 PC A03/MF A01 


PB91-213512/GAR 
Approximation of Surfaces in Q 
tions 


PB91-213512/GAR 
PB91-213520/GAR 

— Distribution of Collagen and Elastin Fibers in the 

PBOT21 3520/GAR 156,146 PC A03/MF A01 
PB91-213538/GAR 

Measurement of Boundaries Using a Digitizer Tablet. 

PB91-213538/GAR 154,932 PC A03/MF A01 
PB91-213546/GAR 

Monitoring |ACP Samples and Cx 


Database. 

PB91-213546/GAR 
PB91-213561/GAR 

Bh nary ot br ae Monitoring Syster 

PBST 213561 /GAR 155,403 PC A03/MF A01 
PB91-213579/GAR 

_ Indoor Air Quality and hear = Environment 

toms with Direct Indoor Air Quality finn 

PB91-213579/GAR 155,437 PC A A03/ MF AO1 
PB91-213595/GAR 

Palatal a cme of TGFbeta Isoforms in Normal and Re- 


tinoic Acid-Treated Emi 
PB91 DiSsOe/GAR 156,152 PC A02/MF A01 
PB91-213603/GAR 
Evaluation of High Volume Particle Sampling and — 
Handling Protocols for Ambient Urban Air Mutagenicity 


terminations. 
155,404 PC A02/MF A01 


Receptor/Adeny- 
Prenatal Agonist Stimulation 
at Kidney and Lung after Ex- 


xamethasone. 
156,231 PC A03/MF A01 


3-D R 
156,238 PC A03/MF A01 





of ac lized 
PC A03/MF A01 





155,402 


for H di 








PB91-213603/GAR 
gprcnoa 1/GAR 


viour of Metals in Municipal Sludge Incii 
PB1219611/GAR 155,405 PC At 03) ME A01 


PB91-213629/GAR 
Cardiopathic Effect of 1,2,3-Trichloropropane after Suba- 


cute and Subchronic Exposure in Rats. 
PB91-213629/GAR 156,310 PC A03/MF A01 


PB91-213637/GAR 
Nuclear and Axonal Localization of Ca(2+_)/Calmodulin- 
— Protein Kinase Type Gr in Rat Cerebellar 
lex. 
PB91-213637/GAR 156,195 PC A02/MF A01 
PB91-213645/GAR 
In vivo and In vitro Structure-Dosimeiry-Activity Relation- 
ships of Substituted Phenols in Developmental Toxicity 


Assays. 
PB91-213645/GAR 156,311 PC A02/MF A01 
PB91-213652/GAR 


Acquisition and Loss of a Neuronal Ca(2+ )/Calmodulin- 

Dependent Protein Kinase during Neuronal Differentiation. 

PB91-213652/GAR 156,196 PC A02/MF A01 
PB91-213660/GAR 


Landfill Leachate Clogging of me (and Soil) Filters. 
PB91-213660/GAR 577 PC A08/MF A02 


PB91-213678/GAR 
Health and Environmental Effects Document for Adiponi- 


trile. 
PB91-213678/GAR 155,438 PC AQ4/MF A01 
PB91-213686/GAR 


Health and Environmental Effects Document for Benzoic 
Acid. 


October 15, 1991 OR-87 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-213686/GAR 
PB91-213694/GAR 
Health and Environmental Effects Document for Benzyl Al- 


PB91-213694/GAR 155,440 PC A06/MF A02 
PB91-213702/GAR 

Health and Environmental Effects Document for Bromoch- 

loromethane. 


PB91-213702/GAR 155,441 PC A0S/MF A02 
PB91-213777/GAR 


155,439 PC A06/MF A02 


EPA Pesticide Fact Sheet No. 224: Uniconazole-P. 
PB91-213777/GAR 155,460 PC A02/MF A01 
PB91-213785/GAR 

Status of the Fishery Resources Off the Northeastern 


United States for 1990. 
PB91-213785/GAR 154,312 PC A07/MF A02 
PB91-213793/GAR 
— Gas Appliance Technology Center Annual Report, 
January 1989-January 1990 (Activity at A.G.A. Laborato- 


ries). 
PB91-213793/GAR 154,476 PC A04/MF A01 
PB91-213801/GAR 
+ tel Gas Appliance Technology Center: 1989 Annual 


February 1989-April es ng at Battelle). 

Pe01 19801/GAR 54,477 PC A04/MF A01 
ay a cogann 

Exxon Valdez Oil Spill. A Report to the President. 

PB91-213819/GAR 155,697 PC A04/MF AO1 
PB91-213827/GAR 

Field Standard Operating Proced: 

Zones (F.S.O.P. 6). 

PB91-213827/GAR 
PB91-213835/GAR 

Field Standard Operating P di for Pi 

Site Safety Plan F.S.O.P. No. 9 

PB91-213835/GAR 
PB91-213843/GAR 

Field Standard Operating Procedures for Air Surveillance 


F.S.O.P. No. 8. 

PB91-213843/GAR 155,444 PC A03/MF A01 
PB91-213850/GAR 

Field Standard Operating Procedures hg = Decontamina- 
tion of Response Personnel F.S.O.P. Ni 

PB91-213850/GAR 155, 445 "ec A03/MF A01 
PB91-213868/GAR 


Oil Spill Prevention, Control, and Countermeasures Pro- 


ram. Task Force Report. 
B91-213868/GAR 155,698 PC A06/MF A02 


PB91-213876/GAR 





for Establishing Work 
155,442 PC A03/MF A01 





ion of a 


" 155,443 PC A03/MF AO1 


me ar Analysis of PCB Data from eed Gas Pipelines. 


Topical Report, December 1989-A\ 

PB91-213876/GAR 157, 
PB91-213884/GAR 

Combined Convective-Radiative Heat Transfer Enhance- 

ment in an Advanced Gas-Fired Surface Combustor-Heater. 

Annual Report, March 1990-February 1991. 

PB91-213884/GAR 155,266 PC A04/MF A01 
PB91-213892/GAR 

Common Venting of tee | Appliances. Topical 


Jan 1985-December 1 
154, 478 PC A05S/MF A01 


685 PC A06/MF A02 


Report, January 

PB91-213892/GAR 
PB91-213900/GAR 

Development of Guided Horizontal Boring Tools. Final 


Report, June 1984-March 1991. 
PB91-213900/GAR 155,242 PC A03/MF A01 


PB91-213918/GAR 
—-s Performance Nanocomposite em Materials. 
ual Report, March 1990-February 1991 
PBO1-219018/GAR 156,022 PC A03/MF A01 
PB91-213934/GAR 
pees Data and Prevalence of Overweight for His- 


Pagt21 -213934/GAR 155,759 PC A06/MF A02 
PB91-213942/GAR 
Co-Firing of Natural Gas and Coal. Phase 1. Final Report, 


October 1988-September 1990. 
PB91-213942/GAR 154,717 PC A03/MF A01 


PB91-213959/GAR 

Report to the Customs Co-Operation oa on the Sixth 

Session of the Harmonized System Committ 

PB91-213959/GAR 154,540 PC A10/MF A03 
PB91-213967/GAR 

Report to the Customs Co-Operation Council as the Sev- 

enth Session to the Harmonized System Committ 

PB91-213967/GAR 154,541 PC A11/MF A03 

Yaron eas 
Exporter: Volume 3, No. 7, 7“ 1991. 

PB91- SISOTS/GAR 54,243 PC A03/MF A01 
PB91-213983/GAR 

World Oilseed Situation and Outlook, June 1 

PB91-213983/GAR 154,244 Per A0a/MF A01 
PB91-213991/GAR 

World Cotton Situation, June 1991. 

PB91-213991/GAR 154,245 PC A04/MF A01 
prt nee ee 

mental and Human y= of Major Surfactants. 
volurne 1. Anionic Surfactants. Part 2. Alcohol Ethoxy Su 
fates. 


OR-88 VOL. 91, No. 20 


PB91-214007/GAR 
PB91-214015/GAR 


Environmental and Human Safety of wy A Surfactants. 
Volume 1. Anionic Surfactants. Part 3. Alkyl Sulfates. 
PBO1-21401 5/GAR 155,700 PC A06/MF A02 


PB91-214031/GAR 
Doing Business in - Province of Quebec. 
PB91-214031/GAR 154,542 PC A03/MF A01 

PB91-214072/GAR 
Memorandum of Understandi 


155,699 PC AO5/MF A01 


ing between the Federal Emer- 
gency “on ment Agency and EPA for the Implementa- 
tion of CERCLA Relocation Activities under P.L. 96.510 


(CERCLA) 9295.5.01. 
PB91-214072/GAR 155,578 PC A03/MF A01 


PB91-214080/GAR 
Guid for Ci 
tivities with the Su 
PB91-214080/GA 

PB91-214098/GAR 


CERCLA Compliance with Other Environmental Statutes. 
PB91-214098/GAR 155,579 PC A03/MF A01 


PB91-214122/GAR 


Superfund LDR Guide No. 7. Determining When Land Dis- 
posal Restrictions (LDRs) Are Relevant and Appropriate to 


CERCLA Response Actions. 
PB91-214122/GAR 155,580 PC A01/MF A01 
PB91-214148/GAR 


Political Subdivision-Lead for re er 

PBT 214148/GAR 158,581 A02/MF A01 
PB91-214155/GAR 

Henan > a FY 1988 Superfund Regional Extramural 


PBot 2 Sz Taiss/GAR 155,582 PC A02/MF A01 

PB91-214171/GAR 

Assurance of Hazardous Waste aa Guidance to 

State Officials. Assistance in Fulfilling the Requirements of 

CERCLA 104(c)(9). 

PB91-214171/GAR 
PB91-214189/GAR 

Establishing a Construction Pipeline. 

PB91-214189/GAR 155,584 PC A03/MF A01 
PB91-214197/GAR 

Risk Assessment in Superfund: A Primer. First Edition, Sep- 


tember 1990. 

PB91-214197/GAR 155,585 PC AO5/MF A01 
PB91-214205/GAR 

Consideration of RCRA eer 

CERCLA Responses at Mining Waste Site: 

PB91-214205/GAR 155,586 “PC A03/MF A01 
PB91-214213/GAR 

Recommendations for Ground Water Remediation at the 

Millcreek, Pennsylvania Site 

155,701 PC A02/MF A01 





ig ATSDR Health Assessment Ac- 
ind Remedial Process. 
155,446 PC A03/MF A01 


155,583 PC AQS/MF A01 


in Performing 


PB91-214213/GAR 
PB91-214221/GAR 

Role of Expedited Response Actions under SARA. 

PB91-214221/GAR 155,587 PC A03/MF A01 
PB91-214239/GAR 

Regional Pre-Remedial Program Objectives for FY 89 and 


First Quarter of FY 90. 
PB91-214239/GAR 155,588 PC A03/MF A01 
PB91-214247/GAR 


Model Program for Removal Site _ Mana: 
PB91-214247/GAR 155,589 


PB91-214254/GAR 


Technical Assistance Grants Program Activities Prior to the 
Issuance of the Interim Final Rule. 
PB91-214254/GAR 155,590 PC A02/MF A01 


PB91-214262/GAR 


FY 1987 Superfund Comprehensive Accom ye Plan. 
PB91-214262/GAR 155,591 A03/MF A01 


PB91-214270/GAR 
40 CFR Part 35 Subpart O ive A and 
— State Contracts P Superfund ‘Response Ac- 
PB91-214270/GAR 155,592 PC A03/MF A01 
PB91-214288/GAR 
Required Use of Aah Removal Cost Management System 
Ss. 


for All Removal A 
PB91-214288/GAR 155,593 PC A02/MF A01 
PB91-214296/GAR 


User's Guide to the Contract merry? Pr 
PB91-214296/GAR 


PB91-214304/GAR 
Interim Final Guidance on Indian Involvement in the Super- 


fund Program 
PB91-214304/GAR 155,595 PC A03/MF A01 
PB91-214312/GAR 


Mineral Resources of the Gold Creek - ore Creek 
Wilderness Study Areas, Malheur County, Or: 
PB91-214312/GAR 156,716 PCA A03/MF A01 


PB91-214320/GAR 
Report to Congress on SROs for the Homeless Section 8 
Moderate Rehabilitation Program. 
PB91-214320/GAR 157,718 PC A04/MF A01 
PB91-214403/GAR 
Minerals Yearbook 1989: Molybdenum. 


ment. 
A03/MF A01 





"PC At A13/MF A03 


PB91-214403/GAR 
PB91-214411/GAR 

Minerals Yearbook 1989: Lithium. 

PB91-214411/GAR 156,718 PC A03/MF A01 
PB91-214478/GAR 


Minerals Yearbook 1989: Helium. 
PB91-214478/GAR 156,719 PC A03/MF A01 


PB91-214486/GAR 


Mineral Resources of the Marble Canyon Wilderness Study 
— White Pine County, Nevada, and Millard County, 


tah. 
PB91-214486/GAR 156,648 PC A03/MF A01 
PB91-214627/GAR 
Minerals Yearbook 1989: Columbium (Niobium) and Tanta- 


lum. 
PB91-214627/GAR 156,720 PC A03/MF A01 
PB91-214635/GAR 


Minerals Yearbook 1989: Graphite. 

PB91-214635/GAR 156,721 
PB91-214668/GAR 

—- States Port Development Expendi Report (1946- 

PBOT.214668/GAR 154,683 PC A03/MF A01 
PB91-214700/GAR 


ae Area Management: Riparian and Wetland Classifi- 


in Review 
PB91-214700/GAR 156,664 PC A04/MF A01 
PB91-214767/GAR 
psy Butte Gam. A Thrust-Belt- me el 


of the B ‘oup, S 
Pet -214767/GAR 156,649 Pe A04/ ME A01 
PB91-214775/GAR 


Guide to Foreign Trade a, 1991 Editor 
PB91-214775/GAR 54,543 Pe, A11/MF A03 


PB91-214866/GAR 


Report of the Secretary of the Treasury on Issuance of U.S. 
Government Securities to Small Investors. 
PB91-214866/GAR 54,090 PC A03/MF A01 


PB91-214940/GAR 


Interim Guidance on Superfund Selection of Remedy. 
PB91-214940/GAR 155,596 PC A03/MF A01 


PB91-214957/GAR 
OERR Organizational Conflict of Interest Review and Ap- 
proval Program (Superfund Management Review: Recom- 
mendation No. 46C). 
PB91-214957/GAR 155,597 PC A03/MF A01 
PB91-214965/GAR 


156,717 PC A03/MF A01 


PC A03/MF A01 








inment Management: Field Guide. 


ARCS Wi ae 
PB91-214965/GAR 155,598 PC A07/MF A02 
PB91-214973/GAR 


Land Disposal Restrictions as Relevant and opriate 
Requirements for CERCLA Contaminated Soil a 
PB91-214973/GAR 158,599 PC A03/MF A01 


PB91-214981/GAR 


RI/FS Streamiini 
PB91-214981/GA\ 


PB91-214999/GAR 


Data Handling Su 
PB91-214999/GA 


PB91-215004/GAR 
Implementation Strategy for Reauthorized Superfund: Short 


Term Priorities for Action. 
PB91-215004/GAR 155,602 PC A03/MF A01 
PB91-215012/GAR 


Interim Guidance on Technical Assistance Grants. 
PB91-215012/GAR 55,603 PC A02/MF A01 


 enelaee 


PB91-21 $020/GAR 
PB91-215038/GAR 


Pre-Remedial ae for een eR 
PB91-215038/GAR 5 oe (A03/MF A01 


PB91-215053/GAR 

Site-Specific Contracting for Removals. 

PB91-215053/GAR 155,606 PC A02/MF A01 
PB91-215996/GAR 


Forest Products from Latin America: An Almanac of the 
State of the Knowledge and the State of the Art. 
PB91-215996/GAR 156,078 PC A08/MF A02 


PB91-216002/GAR 
aa of Edge-Glued Wood Panels: Moisture Ef- 


peet-216002/GAR 154,478 PC A03/MF A01 
PB91-216010/GAR 
Exterior Wood in the South: Selection, Applications, and 


Finishes. 
PB91-216010/GAR 154,485 PC A04/MF A01 
PB91-216028/GAR 
Structural Performance of Light-Frame Roof Assemblies. 2. 
Conventional Truss Assemblies. 
PB91-216028/GAR 154,506 PC A03/MF A01 
PB91-216044/GAR 
Ponderosa and Lodgepole Pine Seedling Bud Burst Varies 
with Lift Date and Cultural Practices in Idaho Ni 
PB91-216044/GAR 156,582 PCA AF AO1 


155,600 PC A04/MF A01 


for —— 
155,601 PC A03/MF A01 


g ARCS omen Files. 
155,604 PC A02/MF A01 








NTIS ORDER/REPORT NUMBER INDEX 


PB91-216069/GAR 
Prediction of ipitation in Western Washi State. 
PB91-216069/GA 154,387 A04/MF A01 

PB91-216077/GAR 

the Northeast, 1989. 


Pul Production in . 
PB91-216077/GAR 156,583 PC A03/MF A01 


PB91-216085/GAR 
Optimum of Verbenone to Reduce Infestation of 
— Pine Bootie in Lodgepole Pine Stands of Central 
9691.216085/GAR 156,584 PC A02/MF A01 
PB91-216093/GAR 


ition about Sea Turtle Research at the 


Information 
IMFS Galveston Laboratory (Revised). 
PBOT 216080/ GAR sia 156,957 PC A03/MF A01 


PB91-216101/GAR 
Bibliography of NMFS Gah Laboratory Publications 
and Reports on Sea Turtles 1978-1991. " 
PB91-216101/GAR 156,958 PC A03/MF A01 


PB91-216119/GAR 





Executive Sum of the 1990 Texas Closure. 
PB91-216119/GA 154,313 PC (A03/MF A01 
PB91-216135/GAR 
Flows of Selected Hazardous Materials by Rai 
PB91-216135/GAR 157,690 PC A13/MF A03 
PB91-216143/GAR 
pny A Stayed Bridge Static Tests: An Experimental S 
the Captain William Moore Creek Bi se 
Paar 216143/GAR 154,695 PC A09/MF A02 
PB91-216150/GAR 


Report to Congress on Railroad Emissions: A Study Based 


On ex Existing Data. 

PB91-216150/GAR 155,406 PC A06/MF A02 
PB91-216168/GAR 

aia ond Inspection Manual for Nonmetallic Mineral 


‘ocessing ‘ 
PB91-216168/GAR 155,407 PC A10/MF A03 
PB91-216176/GAR 


Procedures for the Preparation of Emission Inventories for 
Carbon Monoxide and Precursors of Ozone. Volume 2. 
Requirements for Photochemical Air 


155,408 PC A11/MF A03 


Emission a 


Quality 
PBO1 216176/GAR 
PB91-216184/GAR 
Protocol for the Field Validation of Emission Concentrations 
i Sources. 


from Stai 
PB91-216184/GAR 155,409 PC A03/MF A01 
PB91-216192/GAR 


FATE: The Environmental Fate Constants Information 


System Database. 

PB91-216192/GAR 155,746 PC A03/MF A01 
PB91-216200/GAR 

Choices in Monitoring W 

PB91-216200/GAR 
PB91-216218/GAR 


— Sampling of Unconsolidated Heaving Soils in Satu- 
rat 


PB91-216218/GAR 155,747 PC A03/MF A01 
ee 


* 186, 702 PC A03/MF A01 


icals in Natural Waters. 
155,703 PC A03/MF A01 





hemical Fate of Agi 
PBOT-216226/GAR 


PB91-216234/GAR 


Study Design to Investigate and Simulate Agrochemical 
Movement and Fate in Groundwater Rechar: (Chapter 8). 
PB91-216234/GAR 155,704 A03/MF A01 


PB91-216242/GAR 
Total Human Exposure: ony Concepts, EPA Field Studies, 


and Future Research Need: 
PB91-216242/GAR 155,447 PC A03/MF A01 
PB91-216259/GAR 


Chemical Suitability of Substrates for Walleye Egg Develop- 
ment in the Lower Fox River, Wisconsin. 
PB91-216259/GAR 154,314 PC A02/MF A01 


PB91-216267/GAR 
Bilateral Wastewater Land Treatment Research by China 


and the USEPA. 
PB91-216267/GAR 155,705 PC A02/MF A01 
PB91-216275/GAR 
Large-Scale Natural Gradient heey Test in Sand and 
Gravel, Cape = Massachusetts. 1. Experimental Design 
and Observed T Movement. 
PB91-216275/GAR 155,706 PC A03/MF A01 
PB91-216283/GAR 
——— of Organic Cosolvents on the Sorption Kinetics of 
s. 
Phen e1a263/GaR 156,772 PC A02/MF A01 
PB91-216291/GAR 
Techniques Affecting Precision and Accuracy in rolysis 
Rate Constant Determinations of Volatile Lopate, Com: 


inds Usi a seen ice Reaction Bulbs. 
Pag1-216291/GAR ,568 PC A03/MF A01 


PB91-216309/GAR 
CORMIX: An Expert System for Mixii 
PB91-216309/GAR 155, 
PB91-216317/GAR 
Handbook: Permit Writer's Guide to Test Burn Data, Haz- 
ardous Waste Incineration. 


Zone Analysis. 
7 PC A02/MF A01 


PB91-216317/GAR 
PB91-216333/GAR 
Health and Environmental Effects Document for 4-Amino- 


Poors 6333/GAR 155,448 PC AQ4/MF A01 
PB91-216341/GAR 

Health and Environmental Effects Document for 1,3-Butadi- 

ene. 

PB91-216341/GAR 155,449 PC AOS/MF A01 
PB91-216358/GAR 

Health and Environmental Effects D 


none. 
PB91-216358/GAR 

PB91-216366/GAR 
Field Calibration of Soil Core Microcosms for Evaluating 
Fate and Effects of — Engineered Mi 


in Terrestrial E: 
156,219 PC AOS/MF A01 


155,410 PC A13/MF A03 





for Acetoph 
155,450 PC A04/MF A01 


PB91-216366/GA\ 
a, 
Methods for - lay a “Agrobacterium eer 


koa on Plasmid-Borne Genes in De at are po — 
/MF AO2 


PB91-216374/GAR 
PB91-216390/GAR 

Sequestering Carbon in Soils: A Workshop to 

oy, for vaiiancas Global ted Change. Hi n Cor 

vallis, Some 

PB91-21 t - ad 156,773 PC AOS/MF A02 
PB91-216408/GAR 

Evaluation of the Asbestos Hazard Emergency Response 


Act (AHERA). 

PB91-216408/GAR 155,411 PC A18/MF A04 
PB91-216416/GAR 

ay Users Manual. Microcomputer Version. First Edition, 

PB91-216416/GAR 155,748 PC A04/MF A01 
PB91-216424/GAR 

Health and Environmental Effects Document for Bromo- 


form. 

PB91-216424/GAR PC A06/MF A02 
PB91-216432/GAR 

po mag YMT-6 UV-B Modulation System. Manual of Oper- 


PBOT-21 6432/GAR 154,255 PC A04/MF A01 
PB91-216440/GAR 

Hospital Pollution Prevention Case Study. 

PB91-216440/GAR 155,607 
PB91-216457/GAR 

Waste Minimization Opportunity Assessment: Naval Under- 

sea Warfare Engineering Station, — Washington. 

PB91-216457/GAR 155,608 PC A09/MF A02 
PB91-216465/GAR 

Health and Environmental Effects Document for 1-Butanol. 

PB91-216465/GAR 155,452 PC A A06/MF A02 
PB91-216473/GAR 

—_ and Environmental Effects Document for Cacodylic 


PB91-216473/GAR 155,453 PC A06/MF A02 
PB91-216481/GAR 

Health and Environmental Effects Document for Chioral. 

PB91-216481/GAR 155,454 PC A05S/MF A01 
PB91-216499/GAR 


Toward a Better Understanding of the Complex Geochemi- 
cal Processes Governing Subsurface Contaminant Trans- 


port. 

PB91-216499/GAR 155,749 PC A03/MF A01 
PB91-216515/GAR 

User’s Guide for the Mathematical Model LT3VSI Denitrifi- 

cation in Non neous Laboratory Scale Aquifers. 

PB91-216515/GAR 155,708 PC A11/MF A03 
PB91-216523/GAR 


Current and aa Analytical Technologies for Quanti- 


pit Fare 523/GAR 155,412 PC A08/MF A02 
PB91-216531/GAR 
Publications of the nt Institute of Standards and 


voaveien 1990 Cal 
PB91-216531/GAR 154,101 PC A20/MF A04 
PB91-216549/GAR 
Advance Data from Vital and Health Statistics: ena 
202. Children’s Exposure to Environmental Cigarett 
Smoke Before and After Birth. Health of Our Nation's Chil- 


dren, United States, 1988. 
PB91-21 6549/GAR 155,413 PC A03/MF A01 
PB91-216556/GAR 


Revision of the U.S. Standard Certificates and Reports, 


1989. 

PB91-216556/GAR 155,760 PC A03/MF A01 
PB91-216564/GAR 

Advance Data from Vital and ae Statistics: Number 

201. Characteristics of Persons with and without Health 

Care Coverage: United States, 1989. 

PB91-216564/GAR 155,761 PC A03/MF A01 
PB91-216572/GAR 

Estimates of Expenditures on Children and Child Support 

Guidelines. 


PB91-216572/GAR 154,443 PC A10/MF A03 
PB91-216580/GAR 
Status of Natural Resources Databases in National Parks: 
Region. 


155,451 


PC A04/MF A01 


Western 


PB91-216903/GAR 


PB91-216580/GAR 
PB91-216598/GAR 
Portable Vectorized Software for Bessel Function Evalua- 


PBO1-216598/GAR 154,933 PC A03/MF A01 
PB91-216606/GAR 

} men Flammability Test Assessment for Space Station 

PB91-216606/GAR 157,636 PC A05/MF A01 
PB91-216614/GAR 

Direct Digital Control Based Building Automation System 


PB91-216614/GAR 154,479 PC A03/MF A01 
yes oe = a 

Electronic Data oe ao 

Poon zieez/Gan PC A03/MF R01 
PB91-216630/GAR 

Real-Time Model-Based Tracking Combining Spatial and 


Temporal Fi 
PB91-216630/GAR 154,951 PC A03/MF A01 
PB91-216648/GAR 
Description of a hb weery ition System for the 
Model Robot Crane Project. 


poorzieeerGaRn 154,486 PC A04/MF A01 
PB91-216655/GAR 

Variable Air Volume System 

PB91-216655/GAR 
PB91-216663/GAR 


STEP Translator. 
PB91-216663/GAR 


PB91-216671/GAR 
Label for GOSIP: An Invitational Work- 


Standard $ 
shop. Held on April 9-10, 1991. 
PB91-216671/GAR 154,970 PC AO7/MF A02 


pe ope el 


156,764 PC A06/MF A02 


Guide. 
"east PC A03/MF A01 


155,810 PC AQ3/MF A01 


Applications of the Generalized boy - Equivalence Ratio 

Model (GGERM) for Predi Rate and 

Distribution of Products of Combustion in Two-Layer Fire 

Environments: 

PB91-216689/GAR 154,487 PC A05/MF A01 
PB91-216697/GAR 

Guide Specification for Direct Digital Control Based Building 


Automation System. 
PB91 -216697/GAR 154,480 PC A04/MF A01 
PB91-216770/GAR 


NIST Measurement Services: Calibration Service for Cur- 
rent Transformers. 
PB91-216770/GAR 155,086 PC A04/MF A01 


PB91-216788/GAR 


Building and Fire Research Project Summaries, 1991. 
PB91-216788/GAR 154,488 PC ‘A08/MF A02 


PB91-216796/GAR 
First Pass at Computing the Cost of Fire Safety in a 
Modern i 


PB91-216796/GAR 157,523 PC A04/MF A01 
PB91-216804/GAR 
Interaction of an Isolated Sprinkler Spray and a Two-Layer 


Compartment Fire Environment. 
PB91-216804/GAR 154,718 PC A03/MF A01 


arse agin 





Evidence Surface alpha Particle Clusters in 

(naQacc97)Au from the (e,alpha) Reaction. 

PB91-216812/GAR 157,507 PC A04/MF A01 
PB91-216820/GAR 

Building bee Publications 

PB91-216820/GA 
PB91-216838/GAR 

Proceedings of the International Conference on 
Atomization and Spray Systems (5th). Held in (aE. 


MD. on July 15-18, 1991. 
PB91-216838/GAR 154,719 PC A99/MF E08 


PB91-216846/GAR 


1986- 


1989. 
154,511 PC A08/MF A02 


Ht ti Envii 1 Concern: Con- 
in China and Vietnam. 
154,102 PC E07/MF E07 





tendi Policy Models 
PBO1216846/GAR 
pte op 
isk Management and Finance. 


Coon aekea/GAn 
PB91-216861/GAR 

— Economy of Agricultural Pricing Policy. Volume 2. 

PB91-216861/GAR 154,246 MF E12 
PB91-216879/GAR 

Political Economy of Agricultural Pricing Policy. Volume 1. 


Latin America. 
PB91-216879/GAR 154,247 MF E12 
PB91-216887/GAR 


World Tables, 1991. 
PB91-216887/GAR 


PB91-216895/GAR 


Human Factors Assessment of Input Devices for EWS. 
PB91-216895/GAR 154,879 PC £09/MF E09 


PB91-216903/GAR 


154,520 MF E09 


154,530 MF E12 


of Gun Exhaust Plumes. 
157,028 PC E05/MF E05 


OR-89 


Studies on Secondary 
PB91-216903/GAR 


October 15, 1991 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-216911/GAR 





he Limite (B 


dary Layer T! ition) 
154,140 PC E05/MF E05 


Transition de la Couc! 
PB91-216911/GAR 
PB91-216929/GAR 
Resolution + meg, 4 des Equations d’Euler Tridimension- 
nelles en Maillage Totalement Destructure (Numerical Solu- 
tion of Three-Dimensional Euler Equations in a Totally Des- 


tructured 

PB91-216929/GAR 154,141 PC E05/MF E05 
gg my aye 

Turbine de Bout d’Aile: des Resultats des Son- 
“y4 S2MA du Tourbilon jarginal de |'A320 (Wing Tip 

.- en of Probe Results on the A320’s Tip 

in the S2MA (Wind Tunnel)). 

Peer en 6937/GAR 154,142 PC E05/MF E05 
PB91-216945/GAR 

Etude 1: Rampe 4 Compression me" Gaz >. Travaux 

| ad le Domaine de I’Hypersonique (Study 1: Compression 

=e Rarefied Gas. Hypersonic Research). 

Pas -216945/GAR 154,143 

PB91-216952/GAR 


Travaux dans le Domaine de I’Hypersonique: Etude 3. Ana- 

ue d'une Decharge et d'une Post-De- 

—— en Ecoulement dAir a a Pression (Hypersonic 

nalysis of a Discharge 
> in a Low-Pressure Air Flow 

157,135 PC E05/MF E05 


E06/MF E06 





and Post-Disch 

PB91-216952/GA\ 
PB91-216960/GAR 

Controle de + a par Aspiration (Controlling Turbu- 


lence thr 
PB91-216 GAR 154,144 PC E05/MF E05 
PB91-216978/GAR 
Etude au Tunnel Hydrodynamique de |’Eclatement d’un 
Tourbillon Marginal dans le Champ de Pression d’un Profil 
dAile ( —, Tunnel Study of Tip Vortex Break- 
down in Pressure Field of an pgs Profile). 
PBO1-216978/GAR 145 PC E05/MF E05 
PB91-216986/GAR 
p> et Biologie des Hepatites Virales Non-A Non- 
B en Vi Leur Diagnostic et Prevention (Epidemiology 
= Seg of Non-A and Non-B Viral Hepatitises, for Pre- 


+ 7 of Same). 
Pao 1216986/ 156,273 PC E06/MF E06 
PB91-216994/GAR 
Controle Optimal par Large Bande de Frequence. Applica- 
tion au Controle Acoustique par Technique Piezoelectrique 
(Optimal Control Using Broad Frequency Bands. Application 
to Piezoelectric Acoustic Control). 
PB91-216994/GAR 157,041 PC E06/MF E06 
PB91-217018/GAR 
Controle de la Transition Transversale en Transsonique par 
Aspiration: Effet de Marches (Suction Control of Transverse 
Transition at Transonic Speeds: Step Effect). 
PB91-217018/GAR 154,146 E05/MF E05 
PB91-217026/GAR 
Ferrofluides loniques: insti o et weine) de Films (lonic 
Ferrofluids: Wetting and instal Films). 
PB91-217026/GAI ,658 PC E05/MF E05 
PB91-217034/GAR 
— le Activation. Annual Report, April 1990- 


larch 1 
pao1 217034/GAR 156,153 PC A03/MF A01 
PB91-217042/GAR 
Feasibility Study on the Characterization of the Degree and 
Scale of Reservoir Heterogeneity from Surface and Bore- 
hole Seismic Data. Phase 1. Milestone Report, August 


1990-February 1991. 

PB91-217042/GAR 156,722 PC A04/MF A01 
PB91-217059/GAR 

Quantification of Flow Unit and Bounding Element Proper- 

ties and Geometries, Ferron Sandstone, Utah: Implications 

for ery egy in Gulf Coast bag 4 Deltaic Reservoirs. 


Annual Report, January-December 1990. 
PB91-217059/GAR 156, 723 PC A09/MF A02 


PB91-217067/GAR 
Low-income Multifamily yrMey 1991 Research Project. 
1 


Final Report, October 1987-Ma 
PB91-217067/GAR 154,475 PC A06/MF A02 
PB91-217075/GAR 


Development of a Rapid Heating Furnace. Final Report, 


May 1988-May 1990. 
PB91-217075/GAR 155,845 PC A06/MF A02 
PB91-217083/GAR 
Gas-Fired Heating of Retorts. Laboratory Test of Slot-Jet 
Assembly. Topical Report, April 1989-January 1990. 
PB91-217083/GAR 155,799 A05/MF A0O1 
PB91-217091/GAR 


Installation Restoration Program Toxicology Guide. Volume 


5. 

PB91-217091/GAR 156,312 PC A99/MF A06 
PB91-217109/GAR 

bee oe hy at and Project Administration for SFE No. 3 


and R jects. 

pp91.217109/GAR 156,724 PC E99/MF E99 
PB91-217117/GAR 

Technical Su; and Project Administration for SFE No. 3 

and ord rojects. Final Report, April 1, 1988-Septem- 


PB91-217117/GAR 156,725 PC A03/MF A01 
PB91-217125/GAR 


Technical Support and Project Administration for SFE No. 3 
and Related Projects. Appendix 1 and 2. Final Report, April 
1, 1988-September 30, 1990. 


OR-90 VOL. 91, No. 20 


PB91-217125/GAR 
PB91-217133/GAR 
a Assessment of the U.S. Materials Handling 


pment Ind 
155,841 PC AO5/MF A01 


156,726 PC A99/MF A06 


Poot 217139/GAR 
PB91-217158/GAR 


Competitive Assessment of the U.S. Computer-Aided 
Design and Manufacturing Systems Industry. 
PB91-217158/GAR 155,811 PC A04/MF A01 


PB91-217166/GAR 


U.S. Automobile Industry, 1985. 
PB91-217166/GAR 


PB91-217174/GAR 


Competitive Assessment of the U.S. Cement Industry. 
PB91-217174/GAR 154,489 PC A12/MF A03 


PB91-217182/GAR 
U.S. Automobile peer. 1984. 
PB91-217182/GAR 
PB91-217208/GAR 
Competitive Assessment of the U.S. Microcomputer Indus- 
: Business/Professional Systems. 
PB91-217208/GAR 154,880 PC A07/MF A02 


PB91-217216/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Laborer Electrocuted When He Contacts 4160-Volt 
Power Line on Rooftop, June 1, 1989. 
PB91-217216/GAR 156,274 PC A02/MF A01 
PB91-217224/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Distribution Line Technician Electrocuted by Con- 
ductor in Contact with 7200-Volt Power Line, April 20, 1989. 
PB91-217224/GAR 156,275 PC A02/MF A01 
PB91-217232/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Ironworker Dies in Fall from a Warehouse under 


Construction, April 29, 1989. 
PB91-217232/GAR 156,276 PC A02/MF A01 
PB91-217240/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrician’s Helper Falls to His Death through a 


Skylight, April 18, 1989. 
156,277 PC A03/MF A01 


154,523 PC A03/MF A01 


154,524 PC A07/MF A02 


PB91-217240/GAR 
PB91-217257/GAR 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Apprentice Lineman Dies After Contacting 7200- 


Volt Primary Wire, May 2, 1989. 
PB91-217257/GAR 156,278 PC A02/MF A01 


PB91-217265/GAR 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Painter Dies from Burns Received from Explosion 


Inside Tank, May 16, 1989. 
PB91-217265/GAR 156,279 PC A02/MF A01 
PB91-217273/GAR 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Stucco Mason Dies in Fall from Scaffold, April 21, 


PBO1-217273/GAR 156,280 PC A02/MF A01 
PB91-217281/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Laborer Dies from 80-Foot Fall through a Bridge, 

pbo1.217981/GAR 156,298 PC A02/MF A01 
PB91-217307/GAR 


Toxicity of Multiple Subcutaneous yoo - 9-Amino- 
(20S)- aoe euneos in Male Mi 
PB91-217307/GAR 156,232 PC, A07/MF A02 


PB91-217315/GAR 
Collaborative Ocular Melanoma Study (COMS). Study 


Forms. 

PB91-217315/GAR 156,174 PC A11/MF A03 
PB91-217323/GAR 

Evaluation of Bituminous Pavements for High Pressure 


Truck Tires. 
PB91-217323/GAR 154,696 PC A12/MF A03 
PB91-217331/GAR 


Solar-Geophysical Data Number 561, May 1991. Part 1 
— Reports). Data for April, March 1991, and Late 
Data. 


PB91-217331/GAR 154,321 PC A09/MF A03 
PB91-217349/GAR 


Solar-Geophysical Data Number 561, May 1991. Part 2 
(Comprehensive Reports). Data for November 1990 and 


Miscellaneous. 
PB91-217349/GAR 154,332 PC A06/MF A02 
PB91-217372/GAR 


tom ag | and Approach for Mapping Radon Potentials in 
Florida. Florida Radon Research Program. 
PB91-217372/GAR 155,494 PC A03/MF A01 


PB91-217380/GAR 


Wetlands Detection Methods Investigation. 
PB91-217380/GAR 156,665 PC AO5/MF A01 


PB91-217398/GAR 


AHERA Clearance at Twenty Abatement Sites. 
PB91-217398/GAR 155,414 PC A04/MF A01 


PB91-217406/GAR 


Swelling Properties of Soil Organic Matter and Their Rela- 
tion to Sorption of Non-lonic Organic Compounds. 


PB91-217406/GAR 
PB91-217414/GAR 


Generation of Smooth Trajectories without Planning. 
PB91-217414/GAR 155,831 PC A03/MF A01 


PB91-217422/GAR 
Estimated Impact of the Center for Fire Research Program 


on the Costs of Fire. 
154,512 PC AO5S/MF A01 


156,609 PC A07/MF A02 


PB91-217422/GAR 
PB91-217430/GAR 
Electric and Gas Rates for the Residential, Commercial and 


Industrial Sectors: 1991 
PB91-217430/GAR 155,317 PC E99/MF E99 
PB91-217448/GAR 
Electric and Gas Rates for the Residential, Commercial and 
Industrial Sectors: 1991. Volume 1. Topical Report, Sep- 


tember 1990-April 1991. 
PB91-217448/GAR 155,318 PC A20/MF A04 
PB91-217455/GAR 
Electric and Gas Rates for the Residential, Commercial and 
Industrial Sectors: 1991. Volume 2. Topical Report, Sep- 


tember 1990-April 1991. 
PB91-217455/GAR 155,319 PC A20/MF A04 
PB91-217463/GAR 


Low Dimensional Actions of Semisimple Groups. 
PB91-217463/GAR 156,117 PC, A03/MF A01 


PB91-217471/GAR 


Brauer Group of Real Enriques Surfaces |. 
PB91-217471/GAR 156,112 PC A03/MF A01 


PB91-217489/GAR 


Normal Gauss Mai ne a Tight Smooth Surface in (R sup 3). 
PB91-217489/GA\ 156,113 PC A03/MF A01 


PB91-217497/GAR 


Strong Convergence of Kleinian Groups and Caratheodory 
Convergence of Domains of Discontinuity. 
PB91-217497/GAR 156,114 PC A03/MF A01 


PB91-217505/GAR 
—" Curves of an Analytic Function Near a Critical 


Poi 

PBOT-217505/GAR 156,115 PC A04/MF A01 
PB91-217513/GAR 

Some Invariants for Systems of Quadratic Forms over the 


Integers. 
PB91-217513/GAR 
PB91-217521/GAR 


Sensor for High-Quality Two-Phase Flow. 
PB91-217521/GAR 157,637 PC A03/MF A01 


PB91-217539/GAR 
MRVS: A System for Measuring, Recording and Processing 


Flight Test Data. 
PB91-217539/GAR 154,226 PC A03/MF A01 
PB91-217547/GAR 
Measurement of Linear and Angular Displacements in Pro- 
totype Aircraft: Instrumentation, Calibration and Operational 


Accurac’ 
154,227 PC A03/MF A01 


156,116 PC A03/MF A01 


acy. 
PB91-217547/GAR 
PB91-217554/GAR 


Two Complementary Approaches to Transonic Potential 
Flow about Oscillating Airfoils. 
PB91-217554/GAR 154,147 PC A03/MF A01 


PB91-217562/GAR 
Datacommunicatie: Standaardprodukten of Eigen Ontwik- 
keling (Data Communication: Standard Products or Local 


Development). 
PB91-217562/GAR PC A03/MF A01 
PB91-217570/GAR 


Application of the PROMISE Package for Simulation of Dis- 


crete Systems. 
PB91-217570/GAR 154,972 PC A02/MF A0O1 
PB91-217588/GAR 


Corrosion Fatigue Crack Arrest in Aluminium Alloys. (Sym- 


sium P: 
156,053 PC A03/MF A01 


154,971 


po: ‘aper). 
PB91-217588/GAR 
PB91-217596/GAR 


Flight Testing in the aes An Overvie' 
PB91-217596/GAR 54,221 PC. (A03/MF A01 


PB91-217604/GAR 


European Collaborative Investigation of the Three-Dimen- 
sional Turbulent Shear Layers of a Swept Wing. 
PB91-217604/GAR 154,148 PC A03/MF A01 


PB91-217612/GAR 


Bayesian Multi-Sensor Tracking for Advanced Air-Traffic 
Control Systems. 
PB91-217612/GAR 


PB91-217620/GAR 


Development of a Sensor for i _—_ Two-Phase Flow. 
PB91-217620/GAR 7,638 PC A03/MF A01 


PB91-217633/GAR 
ARTEMIS Environmental Monitoring of the African Conti- 


nent: First Results. 
PB91-217638/GAR 154,367 PC A03/MF A01 
PB91-217646/GAR 


— System Overview and Presentation of ARTEMIS 
roducts. 
PB91-217646/GAR 154,368 PC A03/MF A01 


157,680 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-217653/GAR 
a, Logic and the Generalized Mudus Ponens (Journal 


PB91-217653/GAR 156,117 PC A03/MF A01 
ge ot ay 
of Slip y Conditions for the Incompress- 
be Navier-Stokes ‘Coyotes in a Co-ordinates. 
PB91-217661/GAR 157,085 PC A03/MF A01 
PB91-217679/GAR 
Lindeloef in versus in Lindeloef. 
PB91-217679/GAR 
"aoe ae 


Same f the Di 
— tions with the OMRES “uethod” 
PB91-217687/GAR 157,086 PC A03/MF A01 
PB91-217695/GAR 
Survey of Parallel Execution S 
sure and or Programs. 
PB91-217695/GAR 


PB91-217703/GAR 
Parallel Hierarchical Evaluation of Transitive Closure Que- 


ries. 

PB91-217703/GAR 154,935 PC A03/MF A01 
PB91-217711/GAR 

Chebyshev Approximation of a — Set by a Straight Line. 

PB91-217711/GAR 119 PC A03/MF A01 
PB91-217729/GAR 

Some Results on Constrained Controllability in Discrete- 


Time Convex Processes. 

PB91-217729/GAR 154,945 PC A03/MF A01 
PB91-217737/GAR 

Structure of Special Vectors of the Virasoro Algebra. 

PB91-217737/GAR 156,120 PC A02/MF A01 
PB91-217745/GAR 

Defining Relations for Lie Algebras of Vector Fields. 

PB91-217745/GAR 156,121 PC A03/MF A01 
PB91-217752/GAR 

Multivariate Divided Differences. 2: Multivariate B-Splines. 

PB91-217752/GAR 156,122 PC A03/MF A01 
PB91-217760/GAR 

ae of Time in Mathematical Programming Mod- 


eling Languai 
154,936 PC A03/MF A01 





156,118 PC A02/MF A01 





Navier-Stokes 


for Ti itive Clo- 
154,934 PC A03/MF A01 





ig Langua 
PB91- 217760/GAR 
PB91-217778/GAR 
py Definition Document for the ISNaS Time-Explicit 
934. 


low Solver. Memorandum No. 

POOI2TTTIO/GAR 154, 149 PC AOS/MF A01 
PB91-217786/GAR 

Numerical Definition Document for the ISNaS Time-Iimplicit 

Flow Solver. Memorandum No. 935. 

PB91-217786/GAR 154,150 PC A04/MF A01 
PB91-217794/GAR 

Multigrid and Runge-Kutta Time Stepping with Frozen Dissi- 

pation Applied to the Total Variation Diminishing Roe- 


Sweby Scheme. 
PB91-217794/GAR 157,087 PC A03/MF A01 
PB91-217802/GAR 
Connectivity of the Basis Graph of a Branching Greedoid. 
PB91-217802/GAR 156,123 PC A03/MF A01 
PB91-217810/GAR 
Some Order Dimension Bounds for Communication Com- 
lexity Problems (February 1991). 
B91-217810/GAR 154,937 PC A03/MF A01 
PB91-217828/GAR 
Development of Behavioral Tolerance to Organophos- 
phates |i: Physiological Aspects (Ontwikkeling van Gedrag- 
stolerantie voor Organofosfaten Il: Neurofysiologische 


Aspecten). 

PB91-217828/GAR 156,313 PC A03/MF A01 
PB91-217836/GAR 

Detection of Base Damage in DNA in Human Blood Ex- 

posed to lonizing Radiation at Biologically Relevant Doses 

(Bepaling van Baseschade in DNA in Humaan Bloed Dat is 

Blootgesteld aan Biologisch Relevante Doses loniserende 

Straling). 

PB91-217836/GAR 156,299 PC A03/MF A01 
PB91-217844/GAR 

Effect of Dose Modifiers on Radiati a ed Cellular DNA 

Damage (Effect van Besch ide 

Verbindingen op de Inductie van DNA- Schade in Cellen bij 

Blootstelling aan loniserende Straling). 

PB91-217844/GAR 156,233 PC A03/MF A01 

PB91-217851/GAR 

Therapy of Soman og in the Rat by Direct Effects of 

Oximes Unrelated to Chol tion (Behan- 

deling van Somanvergiftiging op Basis van Directe Effecten 

van Sximen, Niet Gerelateerd aan Reactivatie van het Cho- 

linesterase). 

PB91-217851/GAR 
PB91-217869/GAR 

Therapeutic Effica: ee HI-6 in Soman Poisoned Marmoset 











156,330 PC A03/MF A01 


Behandeling van Marmoset Apen met 
es | 
PB91-217869/GAR 156,234 PC A03/MF A01 
PB91-217877/GAR 
Wound Healing Using Nude Immuno-Deficient Mice and 
Human Skin Transplanted onto Nude Mice: A Comparative 
Study (Getransplanteerde Mensenhuid op Naakte Muizen 
als Model voor Wondheling). 


PB91-217877/GAR 
PB91-217885/GAR 

Effects of aa = Biochemical and Morphological 

oo luced by Sulfur Mustard in Human Skin Organ 


Past "217885/GAR 156,154 PC A03/MF A01 
PB91-217893/GAR 

Mechanism of Spontaneous Ri of Neuromuscular 

Transmission after Acetylcholinesterase Inhibition in the Rat 

Neuromuscular Junction (Onderzoek naar het Herstelme- 

premoeg van Neuromusculaire Transmisna Acetyicholines- 


pBOr: -21 7 7893/CAR 156,314 PC A03/MF A01 
PB91-217901/GAR 


Knantadue-Bened Based System for Air Traffic Control (ASTA 
PB91-217901/GAR “ 157,681 PC E06 /MP E06 


PB91-217919/GAR 
Effect of Bromid 
Drinking Water. 
PB91-217919/GAR 

PB01-217860/GAR 


tal Evaluati 


156,175 PC A03/MF A01 





on Chlorination Byprod in Finished 


155,709 PC A08/MF A02 





if Seismic Isolation of Medium- 


Fie Structures Subject to “Uplift 
PB91-217950/GAR 154,507 PC A09/MF A01 


PB91-217976/GAR 
Mee gay and Experimental Studies of Cylindrical Water 
‘s in Base Isolated Structures. 
Pag! -217976/GAR 154,508 PC A05/MF A01 
PB91-217984/GAR 
Steel Beam-Column Joints in Seismic Moment Resisting 


Frames. 

PB91-217984/GAR 154,509 PC A20/MF A04 
PB91-218008/GAR 

Chile Earthquake, 1985: An Evaluation 

—- for Bearing Wall a 

'B91-218008/GAR 54,510 PC A14/MF A03 

PB91-218081/GAR 

Agricultural Trade eaprgn, ee 1991. 

PB91-218081/GAR ‘54,248 PC A03/MF A01 
PB91-218099/GAR 


Wood Products: International Trade and Foreign Markets, 
dune 1991. 
154,544 PC A04/MF A01 


of Structural Re- 





PB91-218099/GAR 
PB91-218107/GAR 

Dairy, Livestock, and Poultry Products: U.S. Trade and 

ae June 1991. Featuring: Japanese Beef Market, 

World Wool Market; Trade Data: January-March 1991. 

PBST. -218107/GAR 154,249 PC AO5/MF A01 
PB91-218115/GAR 

World Coffee Situation, June 1991. 

PB91-218115/GAR 154,250 PC A03/MF A01 
PB91-218180/GAR 

Watch Program (Revised). 

Pog 216180/ GAR 
PB91-218198/GAR 

FARMLINE, Volume 12, Number 6, June 1991 

PB91-218198/GAR 154,251 PC A03/MF A01 
PB91-218222/GAR 

Status Review for Snake River Fall Chinook Salmo 

PB91-218222/GAR 154,315 PC ‘A0S/MF A01 
PB91-218339/GAR 

Water Resources Data for New Jersey, Water Year 1990. 

Volume 1. Surface-Water Data. 

PB91-218339/GAR 155,710 PC A19/MF A03 
PB91-218388/GAR 

Final Environmental Impact Statement: Proposed Summit 

— Storage Hydroelectric Project, Summit County, 


in, Ohio 
Peat, 318388/GAR 155,457 PC A16/MF A02 
PB91-218438/GAR 
Relationship of Fixed and Vehicular Lighti 
~— ant Local Programs Report. Moving 


Pra 
PEt 51:218498/GAR 157,704 PC A03/MF A01 
PB91-218461/GAR 
Increasing Child Restraint Usage through Local Education 
lorts. 


and Distribution Eff 
PB91-218461/GAR 157,529 PC A06/MF A02 
PB91-218669/GAR 
pa Control Case Study: the Impact of Increas- 
Lewwy be ge on oa taster Veh Vehicle Injuries. 
PI 91-218669/GA 157,530 PC A04/MF A01 


PB91-218727/GAR 


154,369 PC A03/MF A01 


to Accidents. 
echnology into 


Dialogue Stru 
Pagt2187o7 8727/ 7GARe 


PB91-218735/GAR 
Algorithms for the Correct Implementation of Scheduling 


Policies in Distributed Systems. 
PB91-218735/GAR 154,938 PC A03/MF A01 


PB91-218743/GAR 
Comparison of Some Quick Algorithms for Robust Regres- 


sion. 
PB91-218743/GAR 156,144 PC A03/MF A01 
PB91-218750/GAR 
Grenander Estimator of a Monotone Density: Basic 
PB91-218750/GAR 156,145 AOS/ME A A01 
PB91-218768/GAR 
Parallel Newton-Raphson Methods for Unconstrained Mini- 
mization with Asynchronous Updates of the Hessian Matrix 
or Its Inverse. 


154,973 PC AQ4/MF A01 


PB91-507566/GAR 


PB91-218768/GAR 
PB91-218776/GAR 

Limit Cycles in a Cubic System with a Cusp. 

PB91-218776/GAR 156,124 PC A03/MF A01 
PB91-218834/GAR 


154,939 PC A03/MF A01 


Geometry of Julia Sets. 
PB91-218834/GAR 
PB91-218859/GAR 


156,125 PC A03/MF A01 


Generalization of Traveltime Inversion. 
PB91-218859/GAR 


PB91-218875/GAR 


156,650 PC A03/MF A01 


of Volume Data and 3 
154,940 PC A03/MF A01 


Efficient Hybrid Ri 
PB91-218875/GAR 

PB91-218891/GAR 
Input Mobilities and Power Flows or Edge-Excited, Semi-in- 


finite Plates. 

PB91-218891/GAR 157,195 PC A03/MF A01 
PB91-218909/GAR 

Scale Sensitivity and Rank Preservation in a Multiplicative 

Variant of the — Hi 

PB91-218909/GAI 156,139 PC A03/MF A01 
PB91-218917/GAR 

Multiple Int Labeling and Fixed Point a 

PB91-21 8917/GAR hi 156,126 A03/MF A01 
PB91-219253/GAR 

peur 8 os Sufficient Conditions for the Existance of a 

Positive inite Solution of the Matrix Equation X + (A 

sup tau) (X sup -1)A = I. 

PB91-219253/GAR 154,946 PC A03/MF A01 
PB91-219337/GAR 

Necessary and Sufficient Conditions for Optimal Fixed- 

pang Dynamic Pi monn Ra of Linear Discrete-Time Sys- 

PBO1-219897/GAR 154,947 PC A03/MF A01 
PB91-219360/GAR 


Lambda Calculus with Patterns. 
PB91-219360/GAR 


PB91-219378/GAR 
ne | og in PARLOG Using Replicated Worker 


Peot.2193 91-21 3378/GAR 154,942 PC A03/MF A01 
PB91-219386/GAR 


Extended Term Rewriting Systems. 
PB91-219386/GAR 


PB91-219402/GAR 
Non-Markovian Model for Cell Population Growth; Asymp- 
totic oh geal : Speed of Convergence and Central Limit 
Peer 219402/GAR 156,197 PC A03/MF A01 
PB91-219410/GAR 


Directional Partial Realization Problem. 
PB91-219410/GAR 156,127 PC A03/MF A01 


PB91-220145/GAR 


National Trade Data Bank Users Guide: A Guide to Under- 
standing and Using the NTDB a (Updated to In- 
clude the New Features of a Ii). 

PB91-220145/GAR 54,555 PC A04/MF A01 


PB91-222836/GAR 


EWS GPPB to 3DGRP Software Interface 
PB91-222836/GAR 154,943 


PB91-222844/GAR 


EWS X System. 
PB91-222844/GAR 


PB91-222877/GAR 
Current and Future Energy Dispersive EXAFS Detector Sys- 


tems. 
PB91-222877/GAR 157,508 PC E05/MF E0S 
PB91-222893/GAR 


Relativistic Effects in EXAFS and XANES. 
PB91-222893/GAR 157,172 PC E05/MF E05 


PB91-222919/GAR 


Breadth and of Instrumental Line Profiles for the 9.1 
High Resolution Powder Diffractometer. 


PB91-222919/GAR 157,173 PC E05/MF E05 
PB91-222992/GAR 
Orbit Measurement Techniques at ’ 
PB91-222992/GAR 157509 PC E05/MF E05 
PB91-223008/GAR 


Developments in Orbit Control at the SRS at f 
PB91-223008/GAR 157,510 PC E05/MF E05 


rth stg 


" 154,941 PC A03/MF A01 


154,974 PC A03/MF A01 


E05/MF E05 


154,944 PC E05/MF E05 


Synchrotron X-ray Area Detectors for 
Studying High fA Phase Transitions. 
PB91- 16/GAR 157,174 PC E05/MF E05 


a mn 


ice Dynamics in the Marginal Ice Zone. 
pe91 1923107/GAR 156,992 


PB91-507558/GAR 
Information Systems Inventory, (PC Version) (for Microcom- 
ers). 
Pas 1-507558/GAR 155,750 CP DO2 
PB91-507566/GAR 
Information Systems Inventory, (Macintosh Version) (for 


Microcomputers). 
PB91 507 888/ GAR 155,751 CP D02 


October 15, 1991 OR-91 


PC E05/MF E05 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-507855/GAR 
a laa January 1, 1917 through De- 


1, 1990. 
PB91-507855/GAR 156,727 CP T02 
PB91-507897/GAR 


State Ei Data System (SEDS), United States, 1960- 
fers). 


1989 (for 

PB91-507897/GAR 155,118 CP DO3 
PB91-507905/GAR 

State E Data System (SEDS), Census Region 1, 

1960-1989 Microcomputers). 

PB91-507905/GAR 155,119 CP D99 
PB91-507913/GAR 

State Ei Data System (SEDS), Census Region 2, 

1960-1989 Mi ers). 

PB91-507913/GAR 155,120 CP D99 
PB91-507921/GAR 

om a we System on Census Region 3, 

ers 

PBOT-SO7O21/GAR 155,121 CP D99 
PB91-507939/GAR 

State E Data System (SEDS), 

1960-1989 Microcomputers). 

PB91-507939/GAR 
PB91-507970/GAR 

i en Cn Cuigater aga: Manian 82 

Seer soveTOIGAR 155,320 CP D02 
PB91-800623/GAR 

Chemical and Biological Warfare: Detection and Warning 

a June 1981-September 1991 (Citations from the 


IS Database). 
PB91-800623/GAR 156,331 PC .NO1/MF NO1 
ee ena 
and Biological W Biology, Chemistry, and 
Sawn | 1080 Septonber 1991 (Citations from 


Pa91-200686/GAR 156,332 PC .NO1/MF NO1 


Census Region 4, 
155,122 CP D99 


oo. January 1981-September 1991 
the NTIS Database). 
155,711 PC NO1/MF NO1 


ae & in Control and Real Time Operation: 
1986-September 1991 (Citations from the NTIS 


PB91-800722/GAR 154,948 PC .NO1/MF NO1 
PB91-800730/GAR 
Chemical and Biological Warfare: Protection, 


Decontami 
and Disposal. January 1983-September 1991 ‘Che. 
tions from the NTIS Database). 


PB91-800730/GAR 156,333 PC .NO1/MF NO1 
PB91-800748/GAR 


Helmets: Construction, Effectiveness, and Human Factors. 
January 1981- -September 1991 (Citations from the NTIS 


). 
PB91-800748/GAR 154,460 PC NO1/MF NO1 
PB91-800755/GAR 
Laser Gyroscopes. January 1982-September 1991 (Cita- 
tions from the NTIS Database). 
PB91-800755/GAR 156,779 PC .NO1/MF NO1 


PB91-800763/GAR 
pS ge ot Fuels. aT 1982-September 1991 (Citations 


NTIS Database 
PB91-800763/GAR 155,243 PC .NO1/MF NO1 
PB91-600789/GAR 
Chemical and ical Warfare: General Studies. January 
1987-September 1991 (Citations from the NTIS Database). 
PB91-800789/GAR 156,334 PC NO1/MF NO1 
PB91-800797/GAR 
iation. January 1988-September 1991 (Citations 


from the NTIS 
PB91-800797/GAR 155,610 PC .NO1/MF NO1 


adometor (AVHRR,  anvary 1986-Sen, 


Database). 
a "07,054 PC NO1/MF NO1 


Conservation: industry Measures. January 1985- 
September 1991 (Citations from the NTIS Database). 
PB91-800813/GAR 155,321 PC .NO1/MF NO1 

PB91-800821/GAR 
Pam & Defense Installation Restoration Program: 

Action on Waste Sites. January 1984- 
1991 (Citations from the NTIS Database). 
PB91-800821/GAR 155,611 PC .NO1/MF NO1 

PB91-800839/GAR 
Electromagnetic Field Problems: Finite Element and Finit 
Difference Methods. January 1980-September 1991 (Cita. 


tions from the NTIS ‘ 
PB91-800839/GAR 157,511 PC .NO1/MF NO1 
PB91-800847/GAR 
nes Formation, Transport, and Deterioration. January 
1991 (Citations from the NTIS Database). 
PBOT-800847/GAR 156,200 PC NO1/MF NO1 
PB91-800854/GAR 
Plastic Explosi 
ary 1663 September 1 100% ‘chationa from the NTIS Date. 
base). 
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PB91-800854/GAR 
PB91-800870/GAR 

Activated Carbon: Utilization in Sewage and Industrial 

Waste Treatment. January 1980-September 1991 (Citations 


from the NTIS Database). 
PB91-800870/GAR 155,712 PC .NO1/MF NO1 


PB91-800888/GAR 
Municipal incineration Studies: Sludge, Refuse, and Solid 
Wastes. January 1984-September 1991 (Citations from the 
NTIS Database). 
PB91-800888/GAR 155,415 PC .NO1/MF NO1 
PB91-800896/GAR 
Catalytic Converters. January 1985-September 1991 (Cita- 


tions from the NTIS Database). 
PB91-800896/GAR 155,416 PC .NO1/MF NO1 


PB91-800904/GAR 


Hazardous Materials Waste Disposal: General Studies. Jan- 
uary 1984-September 1991 (Citations from the NTIS Data- 


base). 

PB91-800904/GAR 155,612 PC NO1/MF NO1 
PB91-916605/GAR 

Transportation Safety Recommendations Adopted during 


the Month of May, 1991. 
PB91-916605/GAR 157,710 PC A03/MF A01 
PB91-921265/GAR 
Guidance on Preparing Superfund Decision Documents: 
The Proposed Plan, The Record of Decision, Explanation of 
— Differences, The Record of Decision Amend- 


PB91-921265/GAR 158,613 PC A10/MF A03 
PB01-021344/GAR 
Methods to | Public | in Su- 
fe Community Relations (Superfund soars 
leview Recommendation No. 43.A). 
PB91-921344/GAR 155,614 PC A02/MF A01 
PB91-921345/GAR 
ee Problems Caused by Staff Turnover roe 
Management Review: Recommendation No. 43, M, N, O). 
PB91-921345/GAR 155,615 PC AO1/MF A01 
PB91-921346/GAR 
Priority for Health and Safety Requirements, Especially 
Medical ‘evans Requirements, for EPA Employees 


Who Support OSWER Programs. 
PB91-921346/GAR 155,455 PC A01/MF A01 
PB91-921347/GAR 
EPA/U.S. Corps of Gagenee Payment Process, 
Direct Cite/Revised Reimbursement Methods. 
PB91-921347/GAR 155,616 PC A02/MF A01 
PB91-921348/GAR 


CERCLIS Listing. 

PB91-921348/GAR 
PB91-921349/GAR 

Superfund Docket Operati 


tivities. 

PB91-921349/GAR 
PB91-921350/GAR 

Guide to Developing Superfund No Action, Interim Action, 


and q 

PB91-921350/GAR 155,619 PC A02/MF A01 
PB91-921351/GAR 

Guide to Addressing Pre-ROD and Post-ROD Cha 

PB91-921351/GAR 155,620 PC A02 ME A01 
PB91-921352/GAR 

—— Guidance on aaenien Soil Lead Cleanup Levels 

ind Sites. Supplement to Interim Guidance on Es- 
ing Soil Lead Cleanup Levels at Superfund Sites. 

PBOt -921352/GAR 156,621 PC Aoa/ MF A01 


PB91-921353/GAR 


Superfund Overview Fact Sheet Packa: 
PB91-921353/GAR 155, 2 


PB91-921354/GAR 
a Fact Sheet. Superfund Progress: Environ- 


mental tors. 
PB91-921354/GAR 155,623 PC A01/MF A01 
PB91-921355/GAR 


Real Estate Acquisition Procedures for USACE Projects. 

PB91-921355/GAR 155,624 PC A01/MF A01 
PB91-921356/GAR 

Guide to Pump and Treat Groundwater Remediation Tech- 


PB91-921356/GAR 155,713 PC AQ2/MF A01 
PB91-921357/GAR 
EPA Oversight of Remedial Designs and Remedial Actions 
'erformed by PRPs. 
PB91-921357/GAR 155,625 PC A02/MF A01 
PB91-921426/GAR 


156,774 PC .NO1/MF NO1 





155,617 PC A02/MF A01 





Manual for Rulemaking Ac- 
155,618 PC A04/MF A01 


PC A03/MF A01 


PB91-921428/GAR 
PB91-921429/GAR 

Superfund Record of Decision 

DeLisa Landfill Site, Monmouth 

ction), September 1990. 

PB91-921429/GAR 
PB91-921430/GAR 

Superfund Record of Decision oe ie 4 p Ae ogty Pine 

Landfill, Freehold Township, 

(Second Remedial Action), Sertenter 1000. 

PB91-921430/GAR 155,630 PC A0S/MF A01 
PB91-921431/GAR 

Superfund Record of Decision (EPA Region 2): Montclair/ 

West Orange Radium Site, Essex County, NJ. (Second Re- 


medial Action), June 1990. 
155,631 PC A04/MF A01 


155,628 PC A06/MF A02 


EPA Region 2): M and T 
nty, Rel (Feat Remedial 


158,629 PC A03/MF A01 


PB91-921431/GAR 

PB91-921446/GAR 
—_ hal Decision (EPA ne oe 4): National 
Corporation aa, NC. 

abe —y Action), September 1990. 
Geer 21a46/GAR 155,632 PC A08/MF A02 
PB91-921447/GAR 

Superfund Record of Decision (EPA Regen 4): SCRDI Bluff 
Road Site, Columbia, Richland County, inst Remedial 


Action), September 1990. 
PB91-921447/GAR PC A06/MF A02 


PB91-921451/GAR 


paige Record of Decision (EPA Region 5): Fisher-Calo 
Chem, Kingsbury, IN. (First Remedial Action), August 1990. 
PB91-921451/GAR 155,634 PC A05/MF A01 


PB91-921452/GAR 
Superfund Record of Decision (EPA Region 5): Wheeler Pit 
Site, La Prairie Township, WI. (First Remedial Action), Sep- 


tember 1990. 

PB91-921452/GAR 155,635 PC AO5/MF A01 
igo Rice 

Superfund Record of Decision (EPA Region 5): Me 
Inc., Readi oH. (First Remedial Action), March 1990. 


(Amendment 
155,636 PC A03/MF A01 


155,633 


PB91-921453/GAR 
PB91-921454/GAR 


Superfund Record of Decision (EPA Region 5): K and L 
= Kalamazoo, Ml. (First Remedial Action), September 


PBOT-021 454/GAR 155,637 PC A02/MF A01 
gp te em cen 

Superfund ‘d of 5 (EPA Ree 5): rear 

Cordova Chemical Site, North Muskegon, MI. (Second Ri 

medial Action), tember 1990. 

PB91-921455/GAI 155,638 PC A0S/MF A02 
PB91-921456/GAR 


Superfund Record of Decision (EPA Region 5): Naval In- 
dustrial Reserve Ordnance Plant, Fridley, MN. (First Reme- 


dial Action), tember 1990. 

PB91-921456/GAR 155,639 PC A04/MF A01 
PB91-921457/GAR 

Superfund Record of Decision (EPA R 5): National 

Presto Industries, Eau Claire, Wi. (First ae medial Action), 

em 1990. 

PB91-921457/GAR 155,640 PC A05/MF A01 
PB91-921458/GAR 

Superfund Record of Decision (EPA R 5): S 

Petty ae aon Tar Site, Duluth, Mi  TFingt eats 

Action), September 1 

PB91-921458/GAR 155,641 PC A04/MF A01 
PB91-921459/GAR 

Superfund Record of Decision (EPA Region 5): Clare Water 

Supply, Clare ly Ml. (First Remedial Action), August 

PRO! |-921459/GAR 155,642 PC A03/MF A01 
PB91-921460/GAR 

Superfund Record of Decision (EPA Region 5): University 

of rp me Rosemount Research Center, MN. (First Re- 


medial Action), June 1990. 
pag1-021460/GAR 155,643 PC A07/MF A02 
PB91-921461/GAR 
Superfund Record of Decision (EPA Region 5): Moss-Amer- 
= Kerr-McGee Oil Site, Milwaukee, WI. (First Remedial 
1990 


ction), September 
PB91-921461/GAR 155,644 PC A06/MF A02 
PB91-921462/GAR 
Superfund Record of Decision (EPA Region 5): 
Township Dump Site, Oakland County, MI. (First 
Action), September 1990. 
PB91-921462/GAR 


PB01-021463/GAR 


ingfield 
lemedial 
155,645 PC A07/MF A02 


sl aleall 





Superfund Record of Decision (EPA Region 
Township Route 72 and Route 532 Du 
County, Chatsworth, NJ. (First Remedial 
PB91-921426/GAR 
PB91-921427/GAR 
Record of ee? (EPA Region 2): 
Chemical/Ruco he agp Fy Hicksville, NY. (First sone 


al Action), September 

PB91-921427/GAR 155,627 PC A07/MF A02 
 Senmiaas 

Superfund Recor a EPA 
= ~~ Townehip. NU 


2): Woodland 
oe gana _— 
ction), Ma 
155,626 PC A06/ FA02 


legion 2 ers, 
(First Remedial Acton, § pd 


Record of Decision high R 5): Metamora 

ey a a Remedial 

Action), lember 1 

PBO1821460/GAR 
PB91-921464/GAR 

Superfund Record of Decision (EPA Region 5): Hunts Dis- 

posal Landfill Site, Town of Caledonia, Wi. (First Remedial 

Action), September 1990. 

PB91-921464/GAR 155,647 PC AO5/MF A01 
PB91-921465/GAR 

Superfund Record of Decision (EPA Region 5): Union 


Scrap Iron Metal, Hennepin County, Minneapolis, MN. (First 
Remedial Action), March 1990. 


155,646 PC A04/MF A01 
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PB91-921465/GAR 
PB91-921466/GAR 


Superfund Record of Decision (EPA Region 5): Bofors- 
a — Muskegon, MI. (First sNermeched Rotont, Septem- 


PB91-921466/GAR 155,649 PC A05/MF A01 

PB91-921467/GAR 
Municipal Tenn — — wi) 
ite, 

Action), September 1 Super 

PB91-921467/GAR 
PB91-921468/GAR 

Superfund Record of Decision (EPA Region 6): Texarkana 

ban Newer Company, Texarkana, Bowie County, TX. 
ps ction), September 1990. 

91-821408/GAR 155,651 PC A05/MF A01 


PB91-921470/GAR 
Superfund Record of Decision (EPA Region 6): Tinker AFB 
pong — 3001), OK. (First Remedial Action), 
Past 1.621470: /GAR 155,652 PC A08/MF A02 
PB91-921471/GAR 
Superfund Record of har (EPA Region 7): Northwest- 
ern States Portland nt Company Site, Mason City, IA. 
A Remedial Action), June 1990. 
91-921471/GAR 155,653 PC A03/MF A01 
PB91-921472/GAR 


Superfund Record of Decision (EPA Region 7): Vestinee 
Ground Water vance (East ae Park), NE 


= Remedial Action), September 19: 
'B91-921472/GAR 155, eet PC A06/MF A02 
PB91-921476/GAR 


Superfund Record of Decision (EPA Region 7): Missouri 
Electric Works omg Cape Girardeau, MO. (First Remedial 


Action), September 1 

PB91-921476/GAR 155,655 PC A05/MF A02 
PB91-921477/GAR 

Superfund Record of Decision (EPA Region 7): Wav 
Ground Water Contamination Site, Wavory: NE. (First Re 


medial Action), tember 1990. 
PB91-921477/GA\ ‘156,656 PC A03/MF A01 
PB91-921479/GAR 


inde Record of Decision (EPA Region 8): Sand Creek 
trial Site, Commerce City, CO. (Second Remedial 


ction), September 1990. 

PROT 321478/GAR 155,657 PC A05S/MF A01 
PB91-921480/GAR 

Superfund Record of Decision (EPA Ri 8): Ogden De- 

fense Fa ae (Operable Unit 2), Weber County, Ogden, UT. 
Hm Action), September 1990. 

19214007 480/GAR 155,658 PC A04/MF A01 


PB91-921481/GAR 
Superfund Record of Decision (EPA ion 8): Mystery 
Bridge at Highway 20, Natrona County, we (First Remedial 
Action), September 1 990 
PB91-921481/GAR 155,659 PC A06/MF A02 
ag ery cr 
Record of Decision (EPA oa 8): Monticello 
Mill Tail aings iy San Juan County, UT. (First Remedial 
Action), Pay 990. 
PBT o24 /GAR 155,660 PC A0S/MF A01 
PB91-921483/GAR 
Superfund Record of Decision (EPA Region 8): Martin Mari- 
etta Astronautics mags A =~ Waterton, CO. (First Remedial 


Action), September 1990 

PB91-921483/GAR 155,661 PC A06/iMF A02 
PB91-921484/GAR 

ps mare al Record of Decision orn Region 8): Rocky 

Mountain oa Unit 16), CO tee nd Remedi- 


al Action), 
PB91 “Oot sear 155,662 PC A04/MF A01 
pus-eavene/ean 


Superfund Record of Decision | ag R 8): Rocky 
Mountain Arsenal oa Unit 18), CO. ird Remedial 


PB91 aeS/GAR 155,663 PC A05/MF A01 
PB91-921486/GAR 

Superfund Record of Decision (EPA Region 8): Rocky 

Mountain Arsenal (Operable Unit 20), CO. (Fifth Remedial 

Action), March 1990. 

PB91-921486/GAR 155,664 PC A04/MF A01 
PB91-921487/GAR 

Superfund Record of Decision (EPA Region 8): Rocky Flats 

Plant (DOE), Northern Jefferson County, CO. (First Remedi- 

Action), Jan 1990. 

PB91-921487/GAR 155,665 PC A19/MF A04 

PB91-921488/GAR 


155,648 PC A03/MF A01 


ion 6): Jacksonville 
(First Remedial 


155,650 PC A09/MF A02 


Superfund Record of Decision (EPA Region 8): Sharon 
Steel (Midvale bir Midvale, UT. (First Remedial 


Action), September 1 
PB91-921488/GAR 155,666 PC A06/MF A02 
PB91-921489/GAR 


Superfund Record of Decision (EPA Region 9): J. H. Baxter 
pang A Site, Weed, CA. (First Remedial Action), Sep- 


PB91-921489/GAR 155,667 PC A10/MF A03 
PB91-921490/GAR 

Superfund Record of Decision (EPA Region 9): Stringfellow 

Hazardous Waste Site, Riverside County, CA. (Fourth Re- 

medial Action), September 1990. 


PB91-921490/GAR 
PB91-921494/GAR 

Superfund Record of Decision (EPA Region 10): FMC Pes- 

= desea Facility, Yakima, WA. (First Remedial 


), September 1990. 
155,669 PC A04/MF A01 


155,668 PC A03/MF A01 


peor. "921404/GAR 

ie rte 
itch Volume 2, Number 30, July 29, 1991. 

PBS -923530/GAR 154,421 Subscription 
PB91-923531/GAR 

Dispatch Volume 2, Number 31, August 5, 1991. 

PB91-923531/GAR 154,422 Subscription 
PB91-923532/GAR 

Dispatch Volume 2, Number 32, — 12, 1991. 

PB91-923532/GAR 54,423 Subscription 
PB91-928202/GAR 

Chinese Ministry of Foreign Affairs: A Reference Aid. 

PB91-928202/GAR 154,424 PC A02 
PB91-960239/GAR 

Czech and Slovak Act of 5/21/91 on Regulation of the “a 

lations of Ownership of Land and Other Agrarian Pr 

PB91 $960239/ '9/GAR 154,531 
PB91-960421/GAR 

Bulgarian Ordinance No. 24 of 2/91. 

PB91-960421/GAR 
PB91-960504/GAR 

Bulgarian Law on Turnover and Excise Tax (in Bulgarian), 

1991. 

PB91-960504/GAR 154,545 PC A02 
PB91-960505/GAR 

— Law on Currency Regulations (in Bulgarian), 

Pagt, -960505/GAR 154,546 PC A03 
Baie mt 

rian Min Act of 6/91 (in Bulgarian). 
PBST 960 506/GAR 


154,532 PC A01 


154,547 PC AOS 
rae 960641/GAR 
Hungarian Com 
PB91-960641/ 
PB91 coeaan 
Hungarian Act XVI of 1991 on Concessions. 
PB91-960642/GAR 154,534 PC A02 
PB91-960643/GAR 
Hungarian Rules of Law in Force Nr. 1/21-24 (10/15/91- 


11/1-15/91). 
PB91-960643/GAR 154,548 PC A03 
PB91-9€0644/GAR 
Sees Rules of Law in Force Nr. 11/5 (3/1/91). 
PB91-960644/GAR 154,549 PC 


a, Law No. 25 of 6/91. 
154,533 PC A03 


PB91-960704/GAR 

Hungarian Act XVI of 1991 on eens Ay Hungarian). 

PB91-960704/GAR 54,535 PC A03 
PB91-960823/GAR 

Romanian Law No. 35 of 4/91 on Foreign Investments. 

PB91-960823/GAR 154,521 PC A03 
PB91-960824/GAR 

Romanian Resolution No. 239 of 3/91 on the Second 

Stage of the Liberalization of Prices and Fees 

PB91-960824/GAR 154,596 PC A03 
PB91-960825/GAR 

Romanian Law v4 26 of 11/90 on aesy of Trade. 

PB91-960825/GAR 54,537 PC A03 
PB91-960826/GAR 

Romanian Resolution 8/91 Concerning the Ensuring of 

Funds Necessary to Effect Import of Products Provided in 

the Material = Sheet. 

PB91-960826/GAR 154,550 PC A01 
PB91 eneeeeraan 

Romanian Resolution No. 7 of 1/91 on Export Incentives 


(Text in English -_ Romanian). 
PB91 “960830/G 154,551 PC A02 


PB agency 
CALS-Contractor Integrated Technical Information Service 


(CITIS), Functional Requirements. 
PB91-962600/GAR 156,452 Standing Order 


PFC/RR-90-12 
Comparison of methods for monitoring low airborne con- 
centrations of argon-41 and tritium, with MIT-PFC design 


be epee 
DE91013022/GAR 155,479 PC A07/MF A01 
PFC/RR-91-7 
DC CICC retrofit magnet preliminary design, protection 
analysis and software development. Quarterly progress 


£91012889/GAR 155,278 PC A03/MF A01 
PFC/RR-91-8 

DC CICC retrofit magnet preliminary design, protection 

analysis and software development. Quarterly progress 


D£91012890/GAR 155,279 PC A03/MF A01 
PL-TR-91-2059-VOL-2 

High Frequency Array Studies of Long Range Lg hay ay 4 

tion and the Causes of Lg Blockage and Attenuation in 

Eurasian Continental Craton. Volume 2. 

AD-A236 984/1/GAR 155,000 PC A07/MF A01 
PNL-SA-17155 

Use of metering for facility - whole building energy analy- 

sis by the U.S. Department o' Energy Federal Energy Mant- 

agement Program. 


PNL-SA-18917 


DE91011805/GAR 
PNL-SA-17469 


155,088 PC A03/MF A01 


yom —— growth kinetics of primary lung 
Deot012 2737/GAR 156,168 PC A03/MF A01 
PNL-SA-18369 


Nondestructive testing standards and the ASME code. 
DE91012643/GAR 156,905 PC A03/MF A01 


PNL-SA-18417 

——— Myo ay of staffing regulations and prac- 

Destor 1800 go0/ean 156,900 PC A03/MF A01 
PNL-SA-18442 

Three-dimensional visualization for aaa automated, 

geomorphic pattern-recognition analyses of crustal struc- 

DE91012929/GAR 156,592 PC A03/MF A01 
PNL-SA-18454 

they really different. 

DE91012822/GAR 155,721 PC A03/MF A01 
PNL-SA-18508 

Standard contract's Delivery Commitment Schedule proc- 

ess. 

DE91013713/GAR 156,883 PC A03/MF A01 
PNL-SA-18598 

Buildi codes and standards: A compliment to 

domend-oide 

DE91012821/GAR 155,304 PC A03/MF A01 
PNL-SA-18658 

Flow and oe around a noncontinuous horizontal layer 


at Yucca Mountain. 

DE91012622/GAR 155,474 PC A03/MF A01 
PNL-SA-18686 

Recommended guidelines for managing hazards assess- 

ment software at emergency centers. 

DE91012488/GAR 157,716 PC A03/MF A01 
PNL-SA-18687 


of plans and 


Human factors analysis procedures. 
DE91012613/GAR 156,904 PC A03/MF AO1 


PNL-SA-18688 


E assessment resource 
DE91 $12612/GAR 


manual. 
155,471 PC A03/MF A01 
PNL-SA-18689 


Effects of residual stresses on the fracture toughness of 


Zircaloy-2 tubes. 

DE91012736/GAR 156,036 PC A03/MF A01 
PNL-SA-18690 

Threatened Area Database System (TADS) computer pro- 


§e91012491/GAR 155,718 PC A0Q3/MF A01 
PNL-SA-18693 


Deg1012604/GAR 


PNL-SA-18699 


spectrometry: The bottom line. 
ner t PC A03/MF A01 





Low-background 
DE91012611/GAR 


PNL-SA-18750 


SPGD: A central power system for space title in French. 
DE91012610/GAR 157,659 PC A03/MF A01 


PNL-SA-18764 
Determination of cost effective waste management system 


receipt rates. 

DE91012924/GAR 156,873 PC A03/MF A01 
PNL-SA-18765 

Effects of spent fuel aging on repository disposal require- 

DE91012923/GAR 156,872 PC A03/MF A01 
PNL-SA-18771 

Influence of chromium depletion on IGSCC of 304 stainless 


steel. 

DE91012774/GAR 155,994 PC A03/MF A01 
PNL-SA-18792 

Sean of Sat tp OOS SES ies ea 

under houses laid over gravel beds. 

DE91012614/GAR 155,472 PC A03/MF A01 
PNL-SA-18804 

Buried waste remediation: A new application for in situ vitri- 


fication. 
DE91012773/GAR 155,519 PC A03/MF A01 
PNL-SA-18807 


Drainage imary melt in a glass batch. 
DE9101 2500/GAR 155,875 PC A03/MF A01 


PNL-SA-18812 


Avian eggshell as a model of 
DE91012608/GAR 


PNL-SA-18863 
Sequential hocueaten of actinide elements from highly ra- 
dioactive lord waste by ion ex 
DE91012487/GAR 156, PC A03/MF A01 
PNL-SA-18917 


156,813 PC A03/MF A01 


biomineralization. 
155,869 PC A03/MF A01 


ma highly paral! roar aid performance 


DE9101 426/04 154, 


October 15, 1991 


PC A03/MF A01 


OR-93 





NTIS ORDER/REPORT NUMBER INDEX 


PNL-SA-18929 
Controlling the *apaietaaae of a high-level radioactive waste 


isolation system. 
DE91012874/GAR 156,871 PC A03/MF A01 
PNL-SA-18934 


Fabrication, characterization, and evaluation of a fully radio- 
active glass using commercial nuclear waste from the West 


Valley Demonstration Project. 
DE91013710/GAR 156,882 PC A03/MF A01 


PNL-SA-18960 
Results of are ifyii 
DE91012872/GA 

PNL-SA-18968 


In situ vitrification of buried waste sites. 
DE91012925/GAR 158,523 


PNL-SA-19029 


votre tritium recovery from Li(sub re irradiated er a 
pe de om lemperature gradient-BEATRIX-II solid specim 
DE91012879/GAR 156,795 PC A03/MF A01 


PNL-SA-19030 


Irradiation e: design for in-situ tritium recovery for 
i20 and Li2 OS BEATRICH, Phase 2 
DE91012878/GAR 156,794 PC AO3/MF A01 
PNL-SA-19033 
Unsaturated flow erg a variable aperture fracture in To- 


ih Spring welded tuff. 
91012727/GAR 156,867 PC A03/MF A01 
PNL-SA-19094 


Raman ea of stress-induced phase transformation in ti- 


tania film 
DE91012871/GAR 155,902 PC A03/MF A01 
PNL-SA-19111 


Theoretical and experimental study of unimolecular and bio- 
molecular radical hydrogen transfer reactions. 
DE91012607/GAR 158,134 PG A03/MF A01 


PNL-SA-19158 


are a GIS to facilitate data analysis for environmen- 
| restoration of a large waste site. 
ES1019220/GAR 155,535 PC A03/MF A01 


PNL-SA-19163 


Certification of computer seated! —, 
DE91012870/GAR 54,963 PC A03/MF A01 


PNL-SA-19223 
Hanford Reservation: A refuge for native plants and ani- 


mals. 
DE91012616/GAR 156,729 PC A03/MF A01 
PNL-SA-19231 


Assessment of SMES benefits in electric utility applications. 
DE91013712/GAR 155,076 PC A03/MF A01 
PNL-SA-19248 
Adventures in running end-use metering program: 
DE91012932/GAR 155,097 PC ‘A03/MF A01 
PNL-SA-19249 
Ultra-fine powders using glycine-nitrate combustion synthe- 


sis. 

DE91012926/GAR 155,876 PC A03/MF A01 
PNL-SA-19277 

Biomimetic thin film deposition. 

DE91012485/GAR 
PNL-SA-19298 

Electrochemical processes at solid electrode-electrolyte- 

gas interfaces. 

E91012922/GAR 

PNL-SA-19322 

Recent developments and performance of survey instru- 

ments for the monitoring of weakly penetrating radiations. 

DE91012928/GAR 156,814 PC A03/MF A01 
PNL-SA-19325 


Evaluation of the d 
missile testing. 
DES10126237GAR 


PNL-SA-19327 


Status of US a for disposal of spent nuclear fuel. 
DE91012615/G. 156,866 PC A04/MF A01 


PNL-SA-19338 
——— A ae science and technology informa- 


in the tates. 
DEO1012609/GAR 154,092 PC A03/MF A01 
PNL-SA-19359 


Applications and challenges for thermal ener. 
DE91012873/GAR 154,468 P 


PNL-SA-19398 
Studies of workers exposed to low doses of external radi- 


ation. 
DE91012489/GAR 
PNL-SA-19427 


- DE91012921/ AR 
PNL-SA-19443 
Microbeam studies of the sensitivity of structures within 


living cells. 
DE91012927/GAR 156,186 PC A03/MF A01 
PNL-SA-19458 
characterization and vitrification of Hanford ra- 


h-level waste. 
156,869 PC A03/MF A01 


dioactive hi 
DE91012735/GAR 
OR-94 VOL. 91, No. 20 


Fernald K-65 residue. 


155,478 PC A03/MF A01 


PC A03/MF A01 


155,900 PC A03/MF A01 


154,644 PC A03/MF A01 


lated 
Pp 


uranium hazard from SRAM II 


156,290 PC A03/MF A01 





storage. 
A03/MF A01 


156,286 FC A03/MF A01 





inations of biosolubilized coals. 
155,143 PC A03/MF A01 


PNL-SA-19465 
Environmental persistence and toxicity of dimethyl malo- 


nate and methyl salicylate. 

DE91012775/GAR 155,368 PC A03/MF A01 
PNL-SA-19567 

US program for management of oe nuclear fuel. 

DE91013223/GAR 56,877 PC A03/MF A01 
PNL-6450-42-HEDR 

Ae Environmental 

Monthly report. 
DE91012617/GAR 
PNL-6940 

Boundary layer eddies at the Goodnoe Hills site. 

DE91014109/GAR 155,280 PC A03/MF A01 
PNL-7210-HEDR 

Fission product iodine during early Hanford-Site operations: 

Its production and behavior during fuel processing, off-gas 

treatment and release to the atmosphere. 

DE91012772/GAR 155,477 PC A04/MF A01 
PNL-7226-HEDR 

Summary of literature review of risk ee Han- 

ford Environmental Dose Reconstruction Projec 

DE91012482/GAR 155,417 PC AO5/ME A01 
PNL-7248-HEDR 

Estimates of Columbia River radionuclide concentrations: 

Data for Phase 1 dose calculations. Hanford Environmental 

Dose Reconstruction Project. 

DE91012483/GAR 
PNL-7554 

Statement of work for Los Alamos National Laboratory on 


ferrocyanide studies. 
155,518 PC A03/MF A01 


Dose Reconstruction Project. 
155,473 PC A05/MF A01 


155,469 PC A05/MF A01 


DE91012771/GAR 
PNL-7600-PT.3 


Pacific Northwest Laboratory annual report for 1990 to the 
DOE Office of Energy Research. Part 3, Atmospheric and 


climate research. 

DE91014321/GAR 154,352 PC A04/MF A01 
PNL-7603 

Test plan for coupon autoclave corrosion testin 

DE91012130/GAR 156,937 PC 
PNL-7604 

Test plan for autoclave tritium permeation testing. 

DE91012140/GAR 156,903 PC A03/MF A01 
PNL-7673 


Development of biomass as an alternative fuel for gas tur- 


bines. 
DE91012129/GAR 155,168 PC A08/MF A01 
PNL-7688 


Hydrogeologic Performance Assessment Analysis of the 
Commercial Low-Level Radioactive Waste Disposal Facility 


Near West Valley, New York. 
NUREG/CR-5737/GAR 156,890 PC A06/MF A02 
PNL-7692 
Regulatory and institutional issues impending cleanup at US 
Department of Energy sites: Pi es gained from an 
office of environmental restoration worksho 
DE91012371/GAR 158,508 
PNL-7694 
Catalysis-by-design impacts assessment. 
DE91013280/GA 154,579 PC A06/MF A01 
PNL-7700 


po cor —* of John F. Baldwin Ship Channel 


sediment pha: 
DEOTOTST 18/GAR 156,682 PC A05/MF A01 
PNL-7701 


Evaluation of P-101 course “Orientation to Occupational 
Safety Compliance in DOE” taught in Richland, Washing- 
ton, April 2, 1991-April 12, 1991. 
DE91013281/GAR 


PNL-7703 


Hardware accelerator array for logic simulatio 
DE91013625/GAR 154,867 PC A13/MF A02 
POEF-T-3563 
Nuclear criticality safety analysis for increased enrichment 
limit in 10-ton (48X) UF6 cylinders. 
DE91014259/GAR 156,850 PC A03/MF A01 


PPPL-2743 

Limiter H-mode experiments on TFTR. 

DE91012309/GAR 157,110 PC A03/MF A01 
PPPL-2746 

Compe neutral hydrogen measurements in TFTR 


ising Pd-MOS microsensors. 
DE91013455/GAR 157,126 PC A03/MF A01 
PPPL-2749 


Transport simulations of a density limit in radiation-dominat- 


ed tokamak —- i. 
DE91012307/GAR 157,108 PC A03/MF A01 
PPPL-2750 


eee: of turbulent ey by orbit averagi 
DE91012311/GAR 157,111 PCA 3. MF A01 


PPPL-2751 
Local density increment from an ablated deuterium pellet in 


the TFTR tokamak. 
156,786 PC A03/MF A01 


03/MF A01 


C A07/MF A01 


156,244 PC A03/MF A01 


DE91012305/GAR 
PPPL-2752 


Overview of the program on soft x-ray lasers and their ap- 
plications at Princeton. 


DE91013456/GAR 
PPPL-2753 
Towards shorter wavelength x-ray lasers using a high 


—* short pulse pump laser. 
E91012306/GAR 157,095 PC A03/MF A01 


PPPL-2754 


Development of small scale soft x-ray lasers. 
DE91013460/GAR 157,097 PC A03/MF A01 


PPPL-2755 
roe of field line resonances of a Free A Alfven 


aves in three-dimensional wae 
DE91012308/GAR 109 Pe ‘R03 / MF A01 


PPPL-2756 


High-Q plasmas in the TFTR tokamak. 
DE91012312/GAR 157,112 PC A03/MF A01 


PPPL-2757 
Power and particle balance during neutral beam injection in 


DE91013459/GAR 157,129 PC A03/MF A01 
PPPL-2758 


Discharge cleaning on TFTR after boronization. 
DE91012310/GA 156,787 PC A03/MF A01 


PPPL-2759 
Use of S-alpha diagram for representing tokamak equilibri- 


um. 
DE91013458/GAR 157,128 PC A03/MF A01 
PPPL-2760 


Tokamak error fields and locked modes. 
DE91013457/GAR 157,127 PC A03/MF A01 


PR-90-031-442 
Investigation of 
GU 4 
AD-A236 744/9 

PSI-1024/TR-1107 
Transformations of inorganic coal constituents in combus- 
tion systems. . Seeeety report No. 17, October 1, 1990-De- 


cember 31, 
155,162 PC A0S/MF A01 


157,096 PC A03/MF A01 


Boundary Layer 
154,343 Not available NTIS 


Modification during 


DE91011311/GAR 
PSRU-RR-4/90 


Review of AA Psych Corps Involvement in the Allocation of 
Soldiers to corps "ond Employment. Executive Summai 
AD-A237 010/4/GAR 154,429 PC A03/M ‘A01 


PSRU-TR-2-89 
Intellectual Impairment Following Missile Wounds to the 


Brain: Initial Assessment. 
AD-A237 011/2/GAR 156,240 PC A03/MF A01 
PSU/ARL-TR-91-007 


Sound Propa: — in the Atmosphere: fo. bd ne 
Amplitude and Phase Temporal and Spatial Varia’ 
AD-A237 034/4/GAR 157,037 PC A10/ME A02 


PU/CEOR/SM-91-4 


Damage Mechanics of Composite Materials: Constitutive 
Modeling and Computational Algorithms. 
AD-A236 696/1/GAR 155,933 PC A06/MF A01 


PUB-9853-A 
International Narcotics Control: 
1 


PB91-205278/GAR 
PWA-FR-20865 


Advanced Launch System Advanced Development Oxidizer 
Turbopump Program: Technical Implementation Plan. 
N91-24339/4/GAR 154,810 PC A05/MF A01 


PWA-5930-29 


Coolant Side Heat Transfer with — ws 3 Report: 
Application of Computational Fluid Dynami 
N91-24551/4/GAR 157,080 PC A05/MF A01 


PWA-5930-33 
Coolant Side Heat Transfer with Rotation: User Manual for 


3D-Teach with Rotation. 
N91-24552/2/GAR 157,081 PC A06/MF A01 
R/D-TR-91-06 


wr Fibre Based Frequency Shifters Projec 
A236 353/9/GAR 155,028 


RAD-91-280-031-01 


Statistical Analysis of PCB Data from Natural Gas Pipelines. 
Topical Report, a 1989-, 7 just 1990. 
PB91-213876/GAR 685 PC A06/MF A02 


RADC-TR-90-259 
Tropospheric —— Propagation at 5 and 16 GHz: Results 


for a 161 K 
154,841 PC A03/MF A01 


Strategy Report, March 
154,442 PC A17/MF A04 


S A05/MF A01 


M Pat 
AD-A237 012/0/GAR 
RAE-LIB-TRANS-2182 


Rheological Behaviour and Thixotropy of hey aren ag 
uspensions in Differing Temperature/Velocity Conditio: 
N91-24500/1/GAR 154,656 PC A03/MF "A01 


RAE-TM-AERO-2209 
Experimental Investigation of the Separated Flow Past 
Slender Bodies in the RAE 5 Metre Low-Speed Pressurised 


Wind Tunnel. 
AD- ‘A236 527/8/GAR 154,103 PC A03/MF A01 
RAE-TM-FS(F)-632-ISSUE-1-REV 


Lightning Protection ces for Aircraft: A Proposed 


Specification (Revised! 
N91-24186/9/GAR 157,709 PC A07/MF A01 
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RAE-TM-MAT/STR-1163 
Evolution of a Vol Time Model of Thermal Batteries. 
AD-A236 446/1/GA 155,069 PC A03/MF A01 
RAE-TM-P-1199 
Turbine Nozzle Guide Vane Exit Area Traversing in a Short 
Duration Light Piston Test Facility. 
AD-A236 538/5/GAR 154,733 PC A03/MF A01 
RAE-TM-P-1201 


Design and Performance of Advanced Blading for a High- 


— HP Compressor. 
AD-A236 450/3/GAR | 154,732 PC A03/MF A01 
RAE-TM-P-1203 
Application of Particle Image Velocimetry (PIV) in a Short 
Cascade. 


Duration Transonic Annular Turbine 

AD-A236 639/1/GAR 154,734 PC A03/MF A01 
RAE-TM-SPACE-379 

Perturbations, Untrt ted i 

Axis-Symmetric Gravitatio tional fal 

AD-A236 640/9/GAR 
RAE-TR-90046 

Fatigue Crack Closure: A Review. 

AD-A236 760/5/GAR 156,025 PC A04/MF A01 
RAE-TRANS-2182 

Rheological Behaviour and Thixotropy of Electrorheological 

nr gg in Differing Temperature/Velocity Conditions-- 


Translai 

AD-AZSE | 624/3/GAR 156,005 PC A03/MF A01 
RAL-91-031 

EWS GPPB to 3DGRP Software Interface S; 

PB91-222836/GAR 154,943 
RAL-91-032 

EWS X System. 

PB91-222844/GAR 
RAL-91-033 

Human Factors ~ ommme of Input Devices for EWS. 

PB91-216895/GAR 154,879 PC ‘09/ME E09 
RAL-91-039 

Unified Formalism for Fa a ee yields Meson and psi 

yields gamma X with Possible Tests for Hybrid and Gluonic 


Hadrons. 

PB91-208975/GAR 157,506 PC E05/MF E05 
RAND/N-3006-USDP 

Simulated Central Region Conflicts at Nominal Parity and 


Low Force Levels. 
AD-A237 038/5/GAR 156,525 PC A04/MF A01 
pn gpl 


regate ae ae _ (ADAM) for Air Force 


eofsted Personnel: 

AD-A237 040/1/GAR 156,445 PC A04/MF A01 
RAND/N-3020/2-AF 

Aggregate Dynamic Analysis Model (ADAM) for Air Force 

Enlisted Personnel: Technical Documentation. 

AD-A237 047/6/GAR 156,448 PC A08/MF A01 
RAND/N-3039-USDP 

Papua New Guinea Today. 

AD-A237 037/7/GAR 
RAND/N-3040-USDP 

New Caledonia: The Fragile Peace. 

AD-A237 039/3/GAR 154,453 PC A03/MF A01 
RAND/N-3042-NA 

—_- 's Ann for the RAND/ABEL Trademark Program- 


min 
AD A236 776 y76/1 /GAR 154,902 PC A04/MF A01 

naDeenerA 

Verifying Conventional Stability in Europe: An Overview. 

AD-A236 957/7/GAR 154,416 PC A03/MF A01 
RAND-N-3051-NA 

—— War Plans: Adaptive Force-Employment Logic in 

the RAND Strategy Assessment System (RSAS). 

AD-A236 958/5/GAR 156,517 PC A11/MF A02 
RAND/N-3053-AF 

Trends in ro Central Region Tactical Fighter Invento- 


ries: 1950-200: 
AD-A236 T7TI8/GAR 156,497 PC A04/MF A01 
RAND/N-3078-USDP/CSS 


Polish Foreign Policy under a Non-Communist Government: 


Prospects and Problems. 
AD-A236 980/9/GAR 154,418 PC A04/MF A01 
pape cong 
eeping U.S. Troops in Europe: The Real Reason Why. 
AD A2S6 959/3/GAR 156,518 PC A03/MF A01 
RAND/R-3820-AF 


U.S. Access to Space Launch Vehicle Choices for 1990- 


AD-A236 928/8/GAR 157,532 PC A11/MF A02 
RAND/R-3821-USDP 

Perestroika and Change in Soviet Weapons Acquisition. 

AD-A236 866/0/GAR 156,432 PC A06/MF A01 
RAND/R-3840-C3! 

U.S. Countermeasures against International Terroris 

AD-A236 865/2/GAR 156,502 PC A04/ME A01 
RAND/R-3846-AF 

Politics of Modernizing Short-Range Nuclear Forces in 


West Germany. 
AD-A236 868/6/GAR 156,530 PC A04/MF A01 
RAND/R-3848-FMP 
Effectiveness of Interactive Videodisc in Army Communica- 
tions Training. 





y, for an Orbit in an 
157, 657 PC A03/MF A01 


tion. 
E05/MF E05 


154,944 PC E05/MF E05 


154,452 PC A03/MF A01 


AD-A236 867/8/GAR 
RAND-R-3850-DARPA 


156,433 PC A0S/MF A01 


AM Broadcast Ei Relay (AMBER). 

AD-A237 031/0/GAR iB ys ae A07/MF A01 
RAND/R-3876/1-AF 

Soviet Turn Toward Conventional Force Reduction. The In- 

ternal Struggle and the Variables at Play - Executive Sum- 

mary. 

AD-A236 900/7/GAR 156,541 PC A03/MF A01 
RAND/R3882-A 

in a Changing Worid 

AD- 854/6/GAR 
RAND/R-3892-RA 

Reserve Ai 


156,501 PC AOS/MF A01 
among Individuals with Prior Military 
Service: and Skill Match. 

AD-A236 979/1/GAR 156,444 PC A04/MF A01 
REPT-36.300E 


Rares te Se Game ms Co-Operation Council on the Sixth 
the Harmonized System 


Committee 
PagT 219090/GAR 154,540 PC A10/MF A03 
REPT-36.600E 


Rapes to the ty eed hem 


ith Session larmonized System Co 

PB91 -213967/GAR 541 PO Ati A11/MF A03 
REPT-90-8 

Etude 1: Rampe de Compression en 

dans le Domaine de |’ Yoseee (Sead 1: Compression 

Ramp in Rarefied Gas. Hypersonic Research). 

PB91-216945/GAR 154,143 PC E06/MF E06 
REPT-90-89 


Dialogue Structuring. 
PB91218727/GAR 
REPT-90-91 


Algorithms for the Correct Implementation of Scheduling 


Policies in Distributed Systems. 
PB91-218735/GAR 154,938 PC A03/MF A01 


REPT-90-92 
Comparison of Some Quick Algorithms for Robust Regres- 
Nn. 


sion. 

PB91-218743/GAR 156,144 PC A03/MF A01 
REPT-91-01 

Grenander Estimator of a Monotone : Basic Facts. 

PB91-218750/GAR 156,145 A03/MF A01 
REPT-91-02 

Parallel ea ee ee Methods for U d Mini- 

= us Updates of the Hessian Matrix 


154,939 PC A03/MF A01 


154,973 PC A04/MF A01 








or Its Invi 
PB91-218768/GAR 
greece 
Limit Cycles in a Cubic System with a Cusp. 
PB91-218776/GAR 156,124 PC A03/MF A01 
REPT-91-10 
Geometry of Julia Sets. 
PB91-218834/GAR 
REPT-91-13 
Generalization of Traveltime Inversion. 
PB91-218859/GAR 156,650 PC A03/MF A01 
REPT-91-14 
Necessary and Sufficient Conditions for Optimal Fixed- 
‘der Dynamic Compensation of Linear Discrete-Time Sys- 


tems. 

PB91-219337/GAR 154,947 PC A03/MF A01 
REPT-91-17 

Efficient Hybrid Rendering of Volume Data and P. 

PB91-218875/GAR 154,940 PC A03, 
REPT-91-19 

Input Mobilities and Power Flows or Edge-Excited, Semi-in- 


finite Plates. 
157,195 PC A03/MF A01 


156,125 PC A03/MF A01 


/MF A01 


PB91-218891/GAR 
REPT-91-20 

bro = and Rank Preservation in a Multiplicative 

of the Anal Hierarchy Process. 

pa1-218008/GA 156,139 PC A03/MF A01 
REPT-91-21 

Multiple — Labeling and Fixed Point Approximation. 

PB91-218917/GAR 156,126 PC A03/MF A01 
REPT-91-22 

Treatment of Slip Bou Conditions for the com gaa 

ible Navier-Stokes Equations in General Co-ordinat 

PB91-217661/GAR 157,085 PC A03/MiF A01 
REPT-91-23 

Lindeloef in versus in Lindeloef. 

PB91-217679/GAR 
REPT-91-24 

Solution of the Di: ized Incc ible Navier-Stokes 

Equations with the GMRES Method. 

PBO1-217687/GAR 157,086 PC A03/MF A01 
REPT-91B00081 

Atlas of the Earth’s Radiation Budget as Measured by 

Nimbus-7: May 1979 to May 1980. 

N91-24720/5/GAR 154,364 PC A07/MF A01 
REPT-412U-3181-29 

NASA-LARC Flight-Critical Digital Systems Technology 

fork: 


N91-24200/8/GAR 154,204 PC A09/MF A01 
REPT-911-430-110 

Le Controle Non Destructif des Structures Composites Par 

Tomographie a Rayons X (Nondestructive Testing of Com- 
posite Structures by X ray Tomography). 


156,118 PC A02/MF A01 





RT/INN-90-04 


N91-24347/7/GAR 
REPT-911-430-116 

Etude de la Depose d’UN Fil de Module Eleve sur UN Man- 

Deformable of the Removal of a High 


155,949 PC A03/MF A01 


155,948 PC A02/MF A01 


Wire Placed on 
N91-24348/5/GAR 
REPT-911-430-124 
Plasma Torches at Blast Furnace: Four Years of industrial 


Experience in France. 
N91-24901/1/GAR 157,134 PC A0Q3/MF A01 
RFP-4413 
’ naan genres of acoustic emission pro- 
DE9101191 vane 


155,987 PC A03/MF A01 
RFP-4447 
DE91011915/GAR 155,988 PC A03/MF A01 


RFP-4474 
Effect of weldability of alloy JBK-75 with various filler metal 
- ‘citi 


wire 

DE91011960/GAR 155,989 PC A08/MF A01 
RI/RD89-186 

Advanced Launch i 

tiquid . System be Noms Levey 

N91-24471/5/GAR 155,786 PC A03/MF A01 
 caintien eile 

stacles. 

ae i nro 065989 PC A03/MF A01 

L-TR-91-28 

"ae Laser Mixer. 

AD- 687/0/GAR 
RL-TR-91-38 


155,030 PC A09/MF A01 


G ic Li ilies 
AD-A236 421/4/GAR 
RL-TR-91-42 
pemey ition of a Multifrequency Reconfigurable Phased 
proc bemyome 
AD- 422/2/GAR 155,005 PC A08/MF A01 
RL-TR-91-45 


/1 
AD-A296 360/5/GAR 
RL-TR-91-50 
Effects of Depolarization on the Microwave Properties of 
AD-A236 349/7/GAR 155,928 PC A03/MF A01 
RL-TR-91-156-VOL-1 
—e of the 1990 Antenna Applications Symposium. 


AD AZS7 056/7/GAR 155,010 PC A14/MF A02 
RL-TR-91-156-VOL-2 
a of the 1990 Antenna Applications Symposium. 


Volume 2. 

AD-A237 057/5/GAR 155,011 PC A13/MF A02 
RR-85 

Commercialization of Agriculture under Population Pressure: 

Effects on Production, Consumption, and Nutrition in 

PB91-213009/GAR 154,241 MF A02 
RR-86 

— of we Remittances on Poverty, Inequality, 


Rural Egypt. 
PB91 212981/GAR_ 154,529 MF A01 
pariah ot 


of Speciai-Use Truck Data Collection. Volume 1. 
P891-212300/GAR 157,701 PC Avy ME A06 


RR-420-3F-VOL-2 
Results of Speciail-Use Truck Data Collection. Appendix. 


Volume 2. 
PB91-212407/GAR 157,702 PC A11/MF A03 
RR-821-M 





155,044 PC A10/MF A02 


154,828 PC A04/MF A01 


N91-24836/9/GAR 156,110 PC A03/MF A01 





Moreau-Fenchel' Method). 
N91-24820/3/GAR 156,108 PC A03/MF A01 
RRO4108-RRO4 108441 
Investigation of the Interface between Two immiscible Elec- 
trolytes Applied to Membrane E istry. 
AD-A236 916/3/GAR 154,618 PC A02/MF A01 
RT/FARE-89-7 


Spettroscopia a deflessione fo 

zione della densita’ Seay 
conduttori amorfi celle fotovoitaiche. thermal de- 
flection spectroscopy for solar cal 

tor gap states sensitivity 
DE91769485/GAR 


RT/INN-90-04 


— 
185.380 PC A03/MF A01 


mediante il codice ABAQUS (vers. 
estrusione assialsimmetrica i 


Simulazione numerica 
4.7.1) di un caso di estrusione 


simulation). 
156,044 PC A03/MF A01 


OR-95 


DE91769506/GAR > 


October 15, 1991 
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RTR-161-01 


Boundary Layer Simulator | 
N91-24212/3/GAR 


S-629 


Selection of Wires and Circuit Protective Devices for STS 
Orbiter Vehicle Payload Electrical Circuits. 
N91-24501/9/GA 155,024 PC A03/MF A01 


S-630 

Saturation Point Model for the Formation of Metal Nitrate in 

one = etroxide 

N91-24542/3/GAR 157,071 PC A03/MF A01 
S-635 

Network Interface Unit Design Options Performance Analy- 

sis. 

N91-24792/4/GAR 154,874 PC A03/MF A01 
SAIC-91-1135 

ene cy aed hi <a sem Investigation of Innovative 


Broadband Microwave 
AD-A236 960/1/GAR " 155,060 PC A08/MF A01 
SAN-16306-12 


155,771 PC AO7/MF A01 


laud’ and desseans. Hoge solar cova lems employing 
legenerator/dehi iments in 


Colorado "Saale U Rice Gan tus &Ped aout 


1987-1988. 
DE91012149/GAR 154,466 PC A05/MF A01 
SAND-89-1343 
Evaluation of ayo limiter performance during end-on and 
a oS of a one-third scale model storage/ 


DES1000852/GAR 
DE91009852/GAR 156,825 PC A09/MF A02 
SAND-90-0740C 


a spatial resolution at intermediate voltages: an assess- 
massively parallel Monte Carlo electron trajectory 


Sat can 157,153 PC A03/MF A01 
SAND-90-0845C 
Process for producing plasma sprayed carbide-based coat- 
ings with minimal decarburization and near theoretical den- 
5251012016/GAR 155,898 PC A03/MF A01 
SAND-90-0846C 
Beneficial effects of austemper post-treatment on tungsten 


carbide based wear coati 
DE91013260/GAR 155,881 PC A03/MF A01 
SAND-90-0934C 


United States ~ cree of Energy solar receiver technol- 


Beoro1ze50/GA 
DE91012653/GAR 155,329 PC A03/MF A01 
SAND-90-0947C 


aad ep ition central receiver techi ison. 
DE91012865/GAR 155,330 A03/ MF A01 
SAND-90-1240 


Quality assurance procedures for computer software su 

Se assessments of the Waste Isolation 

DE91012369/GAR 156,862 PC A05/MF A01 
SAND-90-2172 


Proceedings of the first switch tube advanced technology 
meeting held at EG&G, Salem, Massachusetts, May 23, 


990. 
DE91012634/GAR 156,092 PC A09/MF A02 
SAND-90-2235C 
a to determine the leakage behavior of pres- 


juipment hai 
DES1008190/GA 156,821 PC A03/MF A01 
SAND-90-2236C 
Analysis of bellows expansion joints in containment build- 


ings. 

D£91009037/GAR 156,820 PC A03/MF A01 
SAND-90-2237C 

Comparison of pre-test analyses with oo Sizewell-B 1:10 


scale prestressed concrete containment 
DE91009548/GAR 156,823 eC A03/MF A01 


SAND-90-2402 
Hugoniot study on PMMA manufactured by Polycast Tech- 


nology ation. 
DE91014396/GAR 156,066 PC A03/MF A01 
et 


merical approach for nn cavitating flows. 
Deo 009178/GAR 157,045 "bc A03/MF A01 


peer 
Evaluation of monochrome solid-state video cameras. 
DE9101 12368/GAR 154,852 PC A06/MF A01 
SAND-90-2556 
Evaluation of ‘ea optic closed circuit television transmis- 


pn mes lor security applications. 
DE91 1304/GAR 156,945 PC A03/MF A01 


SAND-90-2634C 
Aerogel composites for 


sources. 
DE91012012/CAR 
SAND-90-2690C 


oe structural r in pi ized 
1, Instrumentation techniques. 
DE91612654/GAR 156,984 PC A03/MF A01 


SAND-90-2852C 
Error of an underdetermined, A. snneh —_ prob- 
lem as applied to an x-ray absorption spectr 


OR-96 VOL. 91, No. 20 


radioluminescent _light/power 


155,940 PC A03/MF A01 





DE91013508/GAR 
SAND-90-3007C 


157,415 PC A03/MF A01 


Fluxless yr Ned Ni-Au plated Kovar with a 
DE91013261/GA\ 155,848 PC ‘A03/ MF A01 


SAND-90-3023C 


Subgap absorption in con| polymers. 
DE91012655/GAR mn 156,061 PC A03/MF A01 


SAND-90-3033C 
Mechanical modeling of stress generation during cure of 


ting resins. 
DE91011496/GAR 156,058 PC A03/MF A01 
aa a 


pete aps vane 


SAND-90-3150 


Compilation and representation of intel 
uments: An architecture for refer 
DE91012635/GAR 


SAND-90-3164C 


Sedimentation patterns in Pennsylvania strata at ~ ey 

Brick Company , Bernalillo County, New M 

DE91012020/GAR 156,590 PC A03/MF A01 
SAND-90-3186C 


Preparation of ionic membranes for zinc/bromine storage 

DE91012008/GAR 155,070 PC A03/MF A01 
SAND-90-3230C 

Attitude control of a spinning rocket via thrust vectoring. 


DE91006267/GAR 157,534 PC A03/MF A01 
SAND-90-3236C 
New DOE Primary Standards facility at Sandia National 


Laborat i 
DE91011223/GAR 155,767 PC A03/MF A01 
SAND-90-7111 


Experimental investigation of the effect of vortex generators 
on the characteristics of a ve 0021 airfoil 


eet plitude pitch oscillation 
DE91 hatta/ean 155,274 
SAND-91-0054C 


Response of the igh density 
en paar one Anat Xl jate to a aon loading 


0.3 to 2.4 ora 

DE91012867/GAR 156,064 PC A03/MF A01 
SAND-91-0064C 

Using quartz crystal microbalances to simultaneously sense 
mass accumulation and solution properties. 
154,557 PC A03/MF A01 


tone the ip compenee of spent fuel sub- 
Hon Se819 PC A03/MF A01 


iy electronic doc- 
154,961 PC A03/MF A01 


PC A08/MF A01 


DE91011501/GAR 
SAND-91-0067C 
Investigation o f the defl 
ess: The role of ignition and 
DE91011956/GA 
SAND-91-0102C 





poe totonp one Be pet ee 
157,009 PC A03/MF A01 


es yer in — ion 
DE91012019/GAR 
SAND-91-0107C 
Blasting induced rock motion modeling including gas pres- 
sure effects. 
DE91012010/GAR 156,676 PC A03/MF A01 
SAND-91-0121 
yw nel oy lerns produced by periodic and turbulent 
—_— rane applications of photorefractive tem- 
parr 2638/GAR 157,050 PC A04/MF A01 
SAND-91-0217C 


156,783 PC A03/MF A01 


Ezekiel Ss. 
DE91012656/GAR 
SAND-91-0227C 


156,100 PC A03/MF A01 


ine broadening in shock modified 
156,000 PC A03/ Fi A01 


roo? Pe ‘A03/MF AC1 


155,857 


X-ray diffraction line 
DE91013306/GAR 
SAND-91-0236C 
Structure of icosahedral borides by 
DE91010872/GAR 
SAND-91-0246 
SENLEX: A sensor layout expert system. Volume 1, Over- 


view. 
DE91014397/GAR 156,946 PC A04/MF A01 
SAND-91-0310C 


Semiconductor bridge (SCB) research and development. 
DE91011493/GAR 157,008 PC A03/MF A01 


SAND-91-0492 
Building 823 security control system pre-site planning and 
U 5 
DE91013981/GAR 156,943 PC A03/MF A01 
SAND-91-0578 
Analyses of terminal flyer plate velocities for various cased 


91012132/GAR 157,025 PC A03/MF A01 


SAND-91-0671C 


Thin film x-ray quantitation: New insights with the aid of 
Monte Carlo calculations. 
DE91010853/GAR 154,556 PC A03/MF A01 


SAND-91-0672 
aa battery technology development report for 


DE91012131/GAR 
SAND-91-0695C 

Sol-gel kinetics by NMR. 

DES101 1500/GAR 
SAND-91-0760C 


Quantitative analysis of o 
domain indaries in aluminum ri 
DE91010869/GAR 


SAND-91-0846C 
Evaluation of chip passivation and coatings using special 
— assembly test chips and porous silicon moisture 
Deetor 1321/GAR 155,052 PC A03/MF A01 
aye se 


bp esolution of x-ray microanalysis in thin foil 
DE91011949/GAR 154,559 PC AO3/MF A01 


SAND-91-0898C 
Donor formation under hydrogen plasma exp 


E0101 1956/GAR 
SAND-91-0940C 
Carbon materials--activity and selectivity in hydrocracking 


reactions. 

DE91013509/GAR 155,849 PC A03/MF A01 
SAND-91-0951C 

Ferroelectric fatigue in modified bulk lead zirconate titanate 


ceramics. 

DE91012647/GAR 155,870 PC A03/MF A01 
SAND-91-0954C 

Measurement accuracy of macroscopic quantum circuits 


with rf junction arrays. 
DE91012651/GAR 155,023 PC A03/MF A01 
SAND-91-0963C 


Fire performance of aged electrical cables. 
DE91012650/GAR 156,836 PC A03/MF A01 


“eer 
a aenee Seen of bulk displacement 


threshold aa 
DE91011957/GAR 154,586 PC A03/MF A01 
SAND-91-1020C 
Effects of compte size and loading rate on the transition be- 
alloy. 


havior of a DC 
DE91012015/GAR 155,990 PC A03/MF A01 
SAND-91-1026C 


see gg on the nCUBE and the connection 


machine hypercubes. 
DE91012825/GAR 157,053 PC A03/MF A01 
ere 1056C 
nos Sepemiee parallel Li 


spe 
DEOTO12011/GAR 154,635 PC A03/MF A01 

SAND-91-1066C 
Hydrogen reactions with Dangling Bonds in Si and Si-SiO2 


structures. 

DE91012648/GAR 154,641 PC A03/MF A01 
SAND-91-1096C 

Durability of polymeric materials used in zinc/bromine flow 


batteries. 

DE91012864/GAR 156,063 PC A03/MF A01 
SAND-91-1143C 

Interdisciplinary approach to massively parallel computa- 


DE91012652/GAR 154,962 PC A03/MF A01 
SAND-91-8004 
peers, how technologies ~ ie epnene materials. Progress 


h 1990-Marc! 
'91013207/GAR 155,998 PC A07/MF A01 
SAND-91-8205 
Assessment of the propensity for spark generation during 
normal operation of the H1571 tilted spring stand. 
DE91013357/GAR 156,040 PC A03/MF A01 
SAND-91-8213 
Interim report: Com; 
100 and pseudo HY-100 
Navy ‘ams. 
DE91013134/GAR 
SAND-91-8215 
SNL, Livermore, Hopkinson bar apparatus for compressive 
materials testing at high strain-rates. 
DE91013132/GAR 155,995 PC A03/MF A01 
air yim 
Cost soateanen science quarterly progress report, Janu- 


1991. 
Beevers} 013133/GAR 155,204 PC A06/MF A01 
SAS-TR-91-50-VOL-2 
os ig eg! Array Studies of Long Range Lg 9 Propaga- 
the Causes of Lg Blockage and Attenuation in 
Eurasian fan Continental Craton. Volume 2. 
AD-A236 984/1/GAR 158,000 


SBI-AD-E040-008 
NEONS Environmental Database: Recent Developments. 
AD-A236 477/6/GAR 154, 308. PC A01/MF AO1 
SBI-AD-E040-011 
Mineralogical i way ee for Corrosion Processes Induced 
by Sulfate 1 Bacteria. 
AD-A236 568/2 155,964 Not available NTIS 


155,071 PC A07/MF A01 


155,860 PC A03/MF A01 


5 





ion on i 


155,856 PC A03/MF A01 





and ion 
154,634 PC A03/MF A01 





igth x-ray sp 


ium of material test results on HY- 
metals in support of United States 


156,038 PC A03/MF A01 


PC A07/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


SBI-AD-E040-012 
Shots of Seund Speed an: the Shape cf the Gesan tn 


pulse } 
AD-A236 567/4 154,980 Not available NTIS 
SBI-AD-E040-013 


156,023 Not available NTIS 


Studies of the Arctic Ice Cover and Upper Ocean with a 


| 
Any kase 747/2 156,987 Not available NTIS 
SBI-AD-E040-018 
ee ee Se Seeae elaee tieineens iat Cee A 


Forecaster’ 
AD-A236 748/0 154,344 Not available NTIS 
SBI-AD-E040-027 
Residual Total Field Magnetic Anomaly Map of NOARL’s 


AD-A236 750/6/GAR 156,585 PC A03/MF A01 
SBI-AD-E040-028 
AXBT Measurements in the Iceland-Faeroe Frontal Zone, 


June 1989. 
AD-A236 751/4/GAR 156,968 PC A06/MF A01 
ene, 


Data into the ANDES Acoustic 

ADAZIG 7856/0! — 
SBI-AD-E040-034 

Resonance Scattering from 

of -_ Aspect Ratios and Its 

AD A296 785/2 
SBI-AD-E040-037 

Acoustic Resonance for Elastic Spheroid 


(SSM/1) 

W108 009 PC A03/MF A01 
Elastic Spheroids 
imensional Interpreta- 
157,034 Not available NTIS 


AD-A237 050/0/GAR 
SERI/CP-250-4254-VOL.1 

SOLTECH 91: Proceedings. Volume 1. 

DE91002163/GAR 155,327 PC A14/MF A02 
SERI/CP-250-4254-VOL.2 


SOLTECH 91: Proceedings. Volume 2. 
DE91013767/GAR 155,331 PC A15/MF A02 


SERI/TP-211-4212 
155,324 A03/MF A01 


Photovoltaic Subcontract Program, FY 1990. Annual an 

DE91002149/GAR 155,326 PC A14/MF A02 
SERI/TP-214-4271 

Research on stable, 

i modules. Semiannual 

1 990-31 October 1990. 

DE91002138/GAR 
SERI/TP-257-3757 


pt gre or Potential 
hybrid power system study: 


154,913 PC A0Q3/MF A01 


line thin film 
DE91002136/GAR 
SERI/TP-214-4135 


amorphous silicon mul- 
report phase 1, 


155,325 PC A05S/MF A01 


and issues. Final subcontract 
J 5x 1989-January 31, 1990. 
DE91002160/GAR 


SERI/TP-257-3984 
SE rt Clee Ge tr Cee ne 


Des t0 002161/GAR 155,271 PC A03/MF A01 


SGD-561-PT-1 
Solar. ical Data Number 561, May 1991. Part 1 
(Prompt Reports). Data for April, March 1991, and Late 


ta. 
PB91-217331/GAR 154,321 PC A09/MF A03 
SGD-561-PT-2 


oeeiee hone Een oe May 1991. Part 2 
prehensive Reports). Data for November 1990 and 


155,270 PC A06/MF A01 





Varying Aspect Ratios, py et om 


non. 
AD-A236 793/6 157,035 Not available NTIS 
SBI-AD-E040-039 
See bes gh of Two Recent Edge-Detection Algo- 
ms Designed Process Sea lace Temperature 


AD-A236 783/7 156,988 Not available NTIS 
SBI-AD-E040-040 
poe opel Mu i 
Rise. 
AD-A236 784/5 
SBI-AD-E501-388 
pag ce Approximation Bounds for NP-Complete Optimiza- 
AD-A236 570/8/GAR 156,129 PC A04/MF A01 
SBI-AD-E951-659 
Survey of Analog-to-Digital Converter Technology for Radar 


AD-A236 749/8/GAR 154,860 PC A03/MF A01 
SBI-AD-F000-159 

Hi of Army Aviation - 1950-1962. 

AD- 573/2/GAR 156,476 PC A15/MF A02 
SBI-AD-F000-160 

Airborne and Special Operations Test Board, 1940-1990: A 


Commemorative History. 
AD-A236 660/7/GAR 156,413 PC A05/MF A01 
SBI-AD-F000-163 


Sai oe Sees of the U.S. Army Reserve Com- 

ponents: A Reference Text for Total Force Trainers and a 

Guide t to Other U.S. Military Services, 1988-1989. 

AD-A236 572/4/GAR 156,404 PC A09/MF A01 
SBI-AD-F000-164 


TRADOC and Information Network (TRALINET) 
Union List of P (TULIP). 4th edition. 
AD-A236 575/7 155,806 Not available NTIS 


SBI-AD-F000-167 . 
Libraries: A Vision for the 90’s and Beyond. Proceedings of 
Te te00 Military Librarians Workshop (34th Annual), October 9- 
AB.Ag6 754/8/GAR 155,801 PC A11/MF A02 
SCIENTIFIC-3 
lonospheric Characteristics for Archiving at the World Data 


Centers. 
AD-A236 645/8/GAR 154,339 PC A04/MF A01 
SCIENTIFIC-5 


Limb Retrieval lity of the SPIRIT 3 Radiometer. 
AD-A236 351/3/GAR 154,973 PC AQ4/MF A01 


SDC-90-00141,SCIPP-90/32 
ee ee eee eee 
lor. 
DE91012480/GAR 157,277 PC A03/MF A01 
SDC-91-00013 
Estimation of hadronic and EM resolution for scintillator 


= calorimeter configurations. 
E91013340/GAR 157,386 PC A03/MF A01 


SEI-CM-21-1.0 


tations Based on Deep-Tow Single 
Wiad cmmaa ine dan ae tanec 


156,982 Not available NTIS 


Software 

AD-A237 
SEI-88-TP-1 

Distributed Ada Real-Time Kernel (DARK). 


/4/GAR 154,911 PC A03/MF A01 


Fe meg ‘ 
PB91-217349/GAR 154,332 PC A06/MF A02 
SLA\ 
radio-frequency binary pulse-compression ex- 
iment at SLAC. 
'91012395/GAR 157,275 PC A03/MF A01 


SLAC-PUB-5453 
electron optics oi. 
157,315 PC A03/MF A01 
SLC polarized beam oe —_— . 
DE91012394/GAR 157,274 PC A03/MF A01 
SLAC-PUB-5455 


——— due to synchrotron radiation. 
'91012393/GAR 


157,273 PC A03/MF A01 
SLAC-PUB-5456 


Preliminary estimate of the b- 
DE91012392/GAR 
para omc 


be eas full-turn maps in a Fourier r 
DI 31012912/GAR 157,31 


SLAC-PUB-5463 
Orbit monitoring in the SLC. 
DE91012391/GAR 
SLAC-PUB-5464 


Correlation plot facility in the SLC control — 
DE91012390/GAR 157,270 A03/MF A01 


SLAC-PUB-5465 
Simulation of accelerating structures with large staggered 


5E9%019272/GAR 157,367 PC A03/MF A01 
SLAC-PUB-5466 
er modelling of bunch-by-bunch feedback for the 


157,330 PC A03/MF A01 


SLC polarized beam 
DE91012911/GAR 
\C-PUB-5454 


157,272 PC A03/MF A01 


PC A03/MF A01 


157,271 PC A03/MF A01 


SLAC B-fi 

DE91012968/GAR 
SLAC-PUB-5470 

Use of digital control theory state space formalism for feed- 


back at 4 
DE91012388/GAR 157,269 PC A03/MF A01 
SLAC-PUB-5471 


Recent experience with backgrounds at the SLC. 
DE91012914/GAR 157,317 PC A03/MF A01 
SLAC-PUB-5478 

Simulation of a storage ring free electron laser with a map- 


im for 
Besio 2387/GAR 157,268 PC A03/MF A01 
aaa 


Deo! 291012886/GAR “57267 PC A03/MF A01 
SLAC-PUB-5485 


Review of tolerances at the Final Focus Test Beam. 

DE91013604/GAR 157,429 PC A03/MF A01 
SLAC-PUB-5489 

High voltage pulse 

kicker systems at SLAC. 

DE91012966/GAR 
SLAC-PUB-5500 


Isochronous 180 degree turns for the SLC 
DE91012382/GAR 157,266 


SLAC-PUB-5501 
Misalignment study of NLC bunch compressor. 


157,328 PC A03/MF A01 


A03/MF A01 


SLAC-PUB-5548 


DE91012381/GAR 157,265 PC A03/MF A01 


SLAC-PUB-5503 
Accelerator and feedback control simulation using neural 


networks. 
DE91012380/GAR 157,264 PC A03/MF A01 
SLAC-PUB-5506 
machines as an tool. 
157,263 A03/MF A01 
linear colliders. 
157.508 PC A03/MF A01 


@ generalised feedback ——. 
157,262 PC A03/' 

beams in collision at the interaction 

157,968 PC A03/MF A01 


ALS ee 
~ PO AOS/ME A A01 
Transverse 
DE91012915/GAR 


P167.918 318 PG hos! ME MF A01 
SLAC-PUB-5515 


Linac and booster RF systems for a dedicated injector for 
DE91012376/GAR 157,260 PC A03/MF A01 


Coordinate 
DE9101 euaaueaae 


“eye pow wc 


SLAC-PUB-5511 


He of VAX software for 
DE91012378/GAR 


SLC’s adaptation of 
DE9101 BerT/GAR 


SLAC-PUB-5514 
space in the 


for the 
91012329/GAR 
SLAC-PUB-5517 
Final focus test beam 
DE91012328/GAR — 
SLAC-PUB-5518 


Development of detectors for SSC vertex — 
DESTO1S276/GAR 157,371 PC A03/MF A01 
SLAC-PUB-5523 
i coherent synchrotron radiation and its possible 

effect in the next 3 

DE91012327/GAR 157,246 PC A03/MF A01 
SLAC-PUB-5525 

Prompt bunch by bunch synchrotron oscillation detection 

via a fast measurement. 

DE9101 /GAR 157,245 PC A03/MF A01 
SLAS-PUB-5526 

Hey 7 injection system for an asymmetric B Factory in 

DE91013274/GAR 157,369 PC A03/MF A01 
SLAC-PUB-5528 


Modified ——- for damping 
DE91012325/GAR 


SLAC-PUB-5529 


Heavy-quark physics in quantum 
DE91012113/GAR 


SLAC-PUB-5530 


157,248 PC A03/MF A01 


157,247 PC A03/MF A01 


coherent instabilities. 
157,244 PC A03/MF A01 


chromodynamics. 
157,220 PC A03/MF A01 


Fast thyratron driver. 

DE91012324/GAR 
SLAC-PUB-5532 

2d field solver for periodic structures with special corner 

elements. 

DE91012323/GAR 157,242 PC A03/MF A01 
are ie aed 


Factory lattice design. 
S1012016/GAR 


SLAC-PUB-5538 


157,243 PC A03/MF A01 


157,319 PC A03/MF A01 


lsochronous lattice for PEP. 
DE91012967/GAR 
SLAC-PUB-5539 


of the Final Focus Test Beam. 
'91012322/GAR 157,241 PC A03/MF A01 


SLAC-PUB-5540 


157,329 PC A03/MF A01 


New method of the trajectory in linacs. 
DE91012321/GAR 157,240 PC A03/MF A01 
SLAC-PUB-5541 
feed forward at the SLC. 
DE91013275/GAR 


SLAC-PUB-5542 


157,370 PC A03/MF A01 


iary B-Factory scheme. 
91012917/GAR 157,320 PC A03/MF A01 


SLAC-PUB-5543 


, real-time liders. 
:91012320/GAR 157,239 PC A03/MF A01 
SLAC-PUB-5544 


Component lor X-band above 1 
DE91012918/GAR 157,321 POR AOa/ ME A01 
SLAC-PUB-5546 
Strain enhanced electron 
toemision from 
DE91012319/GAR 
SLAC-PUB-5548 
Coupled bunch motion in large size rings. 


October 15, 1991 


spin polarization observed in pho- 
157,157 PC A03/MF A01 
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DE91013279/GAR 
SLAC-PUB-5549 


157,374 PC A03/MF A01 


inal phase space in the SLC. 


Simulation of 
Destorseve/GAR 157,373 PC A03/MF A01 
SLAC-PUB-5552 


New final focus 
DE91012318/GA 


SLAC-PUB-5553 


lem for the SLAC linear collider. 
157,238 PC A03/MF A01 


Chromaticity corrections in the SLC final focus system. 
DE91012317/GAR 157,237. PC A03/MF A01 


SLAC-PUB-5554 


Grid scans: A transfer 
DE91012316/GAR 


SLAC-PUB-5557 
——- on pair creation from beam-beam interaction in 


linear 
DES 1012915/GAR 157,235 PC A03/MF A01 
pant 


iagnostic. 
157,236 PC A03/MF A01 


power cross-field amplifier at X-Band. 
bee 91013277/GAR 157,372 PC A03/MF A01 


SLAC-PUB-5560 
aa of the first order beam transport of the SLC 


DE81012919/GAR 157,322 PC A03/MF A01 
SLAC-PUB-5565 
Refinement of the Hamilton-Jacobi solution using a second 
transformation. 


DE91012965/GAR 157,327 PC A03/MF A01 
SLAC-PUB-5566 
Applications of large-scale computation to particle accelera- 


tors. 
DE91013270/GAR 157,365 PC A03/MF A01 
SLAC-PUB-5568 


Emittance control in linear colliders. 
DE91013606/GAR 157,430 PC A03/MF A01 


SLAC-PUB-5573 
and the charge asymmetry of the s(bar s) 


istribution in a proton. 
DE91012964/GAR 157,326 PC A03/MF A01 
SLAC-374 
Neutral kaon and lambda production in agate 
annihilation at 29 GeV and the Z boson resonanc 
DE91012988/GAR 157,334 PC ‘A08/MF A01 


SLAC-376 


Final focus test beam. Project mee 
DE91012188/GAR 157,229 PC A08/MF A01 


SLCET-TR-91-7 
Impact of Clean Air in the 1990's. 
AD-A236 526/0/GAR 


SOL-91-6 


Monte na a Senpine within a Benders De- 
Algorithm for Stochastic Linear Pri is Ex- 

tended Venion Including Results = Large-Scale Problems. 

AD-A236 419/8/GAR 56,128 PC A03/MF A01 


SR/CNEAF-91-01 


Spent nuclear fuel discharges from US reactors 1989. 
DE91013170/GAR 156,876 PC A09/MF A02 


SR-869 
— _ for the Mathematical Model LT3VSI Denitrifi- 


in Nonhomogeneous as Scale Aquifers. 
PHOT 216515/GAR 5,708 PC A11/MF A03 
SRI-CHM-90-840 


Pharmacokinetics of Mitoguazone (MGBG, NSC-32946) in 


Rats. 
PB91-204909/GAR 156,230 PC A04/MF A01 
SRI-CHM-90-877 


Acute Toxicity of Mitoguazone (NSC-32946) in Rats. 
PB91-204891/GAR 156,229 PC A06/MF A02 


SSC-A53-1845/1990 
— — in the Canadian National Collection of In- 


sects, part |: Nematocera. 
MIC-91 °63889/GAR 156,316 PC E12/MF E01 
SSC-A54-8/1991-1E 


Soil quality in the Canadian context, 1988: Discussion 


papers. 
MIC-91-04077/GAR 156,770 PC E07/MF E01 
SSC-A54-8/1991-5E 


ar of dormancy release in potato tubers. 
MIC-91-03913/GAR 154,260 PC E07/MF E01 


SSC-A57-428E 
Soils of the Williams Lake-Alexis Creek area, British Colum- 


bia. 

MIC-91-04092/GAR 156,771 PC E07/MF E01 
SSC-C1-1990 

Canada. Industry, Science and Technology Canada: Annual 


report 1989-90. 

MIC-91-03814/GAR 154,095 PC E12/MF E01 
SSC-CO22-97/1990 

Canadian participation in the development of EDI stand- 


ards. 
MIC-91-03861/GAR 154,845 PC E12/MF E01 
SSC-CW66-103/2-1990E 


importance of wildlife to Canadians in 1987: The economic 
nificance of wildlife-related recreational activities. 
MIC-91-03723/GAR 156,740 PC E07/MF E01 


OR-98 VOL. 91, No. 20 


155,351 PC A03/MF A01 


SSC-CW 69-1/68E 
Studies of high-latitude seabirds, 1: Behavioral, energetic, 


and po a aspects of seabird feedi 
MIC-91-03724/GAR 156,741 Pe E07 ae E01 


SSC-CW69-5/110E 
Status r on the distribution and ecology of Harlequin 


ducks in British Columbia. 

MIC-91-03735/GAR 156,744 PC E12/MF E01 
SSC-CW69-5/112E 

Effects of forest management practices on nongame birds: 


An annotated bibliography. 
MIC-91-03718/GAR 156,739 PC E17/MF E01 


SSC-CW69-5/118E 
Peary caribou calving and h periods, Bath 
Island complex, Northwest Tenttorics. 1 1989. 
MIC-91-03742/GAR 156,745 PC E07/MF E01 


SSC-CW69-5/119E 
Survey of trumpeter swans in Alberta, Saskatchewan and 


Northwest Territories. 
MIC-91-03743/GAR — 156,746 PC E07/MF E01 
SSC-CW69-5/125E 


Survey of moulting Canada 
Thelon Rivers, Northwest Te: 
MIC-91-03744/GAR 


SSC-E54-8/6-1990E 
= imaging for verification and peacekeeping: Three 
studies. 


MIC-91-03899/GAR 154,419 PC E07/MF E01 
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NTIS Price Schedules for the U.S., Canada, and Mexico 


These prices are for customers in the United States, Canada, and Mexico; 
other customers, write for price list PR-360-4 
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Microfiche & Paper Copy Reports Computer Products 


Standard Prices Exception Prices Diskettes Magnetic Tapes 


A0t $9.00 01 $11. 001 ....... $55 01 $180 
Ao2 1250 £02 14 D02 90 TOD aeccccccccceeeeee 240 
A03 o.oo 17.00 £03 16 03 140 103... 360 
A04-A05.......19.00 E04. 19 D04....... 195 104 480 
A06-A09.......26.00 E05... 21 DOS. 250 T05 oon cceccecesseeeee 590 
A10-A13.......35.00 E06... 24 06 300 106 710 
A14-A17.......43.00 07 27 007 360 107 820 
A18-A21.......50.00 £08 30 08 410 108 vere 940 
A22-A25.......59.00 £09 33 D9 460 109 1,050 
A99 * £10 36 ©D10 520 110 1,160 
E11 39 D1... 570 111 1,270 
E12 43 D12 630 112 1,390 
"N" Codes E13. 46 DIB Lo eeeeeus...680 713 .. 1,500 
Not $60.00 14 D14 740 114 1,620 
No2 59.00 E15 54 D15 R 700 «T16....... 1,740 
No3 20.00 §16 59 DI16 840 116 1,850 
E17 64 DI17 890 117 1,960 
E18 69 D18 950 118 2,080 
E19 76 D19 1,000 119 2,190 
E20. 88 D99 *  T99 I 
E99 : 
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* Contact NTIS for price 
Prices effective October 1, 1991 
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